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ABSTRACT

Objective: To explore how parents of children with autism spectrum disorder
(ASD) implement dietary and nutraceutical therapies at home, and to understand
the challenges, facilitators, and perceived outcomes that shape their use in real-
world settings.

Design: A qualitative study using abductive thematic analysis to explore parent-
reported experiences with implementing dietary and nutraceutical strategies for
their children with ASD.

Setting: Remote interviews conducted with parents residing in Canada and the
United States.

Participants: A total of 10 semi-structured interviews were completed with

12 parents of children aged <18 years with ASD. Participants represented

diverse regions, educational backgrounds, household structures, and linguistic
environments.

Outcome measures: Parent perspectives on feasibility, decision-making processes,
child responses, and perceived barriers or supports associated with dietary and
nutraceutical strategies.

Results: Six themes were identified from parent interviews describing challenges
in implementing dietary and nutraceutical interventions for children with ASD.
These included parents as architects of care, in which caregivers assumed
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responsibility for researching, coordinating, and evaluating interventions; food as
medicine and messenger, wherein behavioral and gastrointestinal responses served
as real-time indicators of effectiveness; emotional weight and resilience, reflecting
the psychological and practical burden experienced by caregivers; when systems
fail, describing fragmented or insufficient medical guidance; compliance and the
complexity of control, shaped by sensory sensitivities, rigid food preferences,
family dynamics, and child autonomy; and rejection of one-size-fits-all solutions,
emphasizing individualized, iterative approaches over standardized protocols.

Conclusions: Parents face numerous sensory, emotional, and systemic challenges
when attempting dietary and nutraceutical therapies for children with ASD. Greater
clinical support and more individualized, evidence-informed guidance are needed
to help families apply these strategies sustainably and determine which children are

most likely to benefit.

Keywords: Autism spectrum disorder; Diet, food, and nutrition; Parents/guardians;

Large language models

INTRODUCTION

Autism spectrum disorder (ASD) is a complex
neurodevelopmental condition that affects approxi-
mately 1 in 36 children aged >8 years in the United
States.! Children with ASD often experience a
complex interplay of factors that can significantly
influence their capacity to attain and sustain a

high quality of life.? These factors, which encom-
pass a broad spectrum of social, communicative,
and behavioral challenges, have been found to be
associated with underlying metabolic and immune
imbalances, as well as nutritional deficiencies, in
this population.®* The cumulative effects of these
underlying dysfunctions can affect an individual’s
developmental trajectory and overall well-being.

Current standard of care for ASD emphasizes
behavioral interventions as the primary therapeutic
modality,” with pharmacological agents typically
reserved for managing associated symptoms such as
irritability, aggression, or hyperactivity. Although
behavioral therapies can be effective, their impact
may be limited when underlying biomedical issues
are not addressed.

Recent discoveries have highlighted the poten-
tial therapeutic use of dietary and nutraceutical
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interventions in managing ASD symptoms.” The
use of the term nutraceutical throughout this paper
refers to food-derived substances or bioactive
compounds that provide physiological or medi-
cal benefits beyond basic nutrition. Nutraceuticals
include isolated nutrients, dietary supplements,
botanical compounds, and functional foods used
in clinical or preventive contexts.'®!! Outcomes

of these dietary and nutraceutical approaches,
however, remain highly inconsistent, and no clear
consensus has emerged regarding the most effec-
tive strategies. Beyond this scientific uncertainty,
families often face substantial difficulties in putting
dietary and nutraceutical protocols into practice.
Parents frequently report barriers such as child
resistance due to sensory sensitivities and food
selectivity, difficulty achieving adherence in home
and school environments, managing side effects,
and receiving conflicting advice from healthcare
providers or other caregivers.!? These barriers can
influence both adherence and the overall effective-
ness of the intervention.

Given the increasing interest in integrative
approaches for ASD, understanding parents’ experi-
ences with dietary and nutraceutical interventions



is essential for informing patient-centered clinical
guidance. Prior qualitative research has identified
barriers such as food selectivity and adherence
challenges in this population, while systematic
review evidence indicates inconsistent efficacy of
commonly implemented interventions, including
gluten- and casein-free diets.'>!* However, there
remains a paucity of research examining parents’
real-world experiences with implementing dietary
and nutraceutical approaches for ASD, particularly
in relation to the complex processes involved in
decision-making, navigating perceived physi-
ological responses, managing resistance within
the child—caregiver dynamic, and engaging with
broader systemic barriers.

The present study addresses this gap by exploring
the challenges parents face when implement-

ing these interventions and examining how these
interconnected factors shape treatment adherence,
perceived effectiveness, and overall outcomes from
the parental perspective. This approach provides

a more integrated understanding of how practical,
behavioral, and systemic influences converge to
affect intervention success in real-world settings.

MATERIALS AND METHODS

STUDY DESIGN AND ETHICAL
CONSIDERATIONS

This qualitative study explored parental experi-
ences with dietary and nutraceutical interventions
in children diagnosed with ASD. Ethical approval
was granted (Institutional Review Board No.
HZ101124). All participants provided informed
consent prior to data collection, in accordance with
the Declaration of Helsinki."

PARTICIPANT RECRUITMENT AND
SAMPLING

A combination of purposive and snowball sampling
strategies was used to recruit parents or primary
caregivers of children with a physician-confirmed
ASD diagnosis. Purposive sampling ensured the
inclusion of participants with direct, relevant expe-
rience in dietary and nutraceutical decision-making
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for their child. Snowball sampling was subse-
quently used, whereby enrolled participants were
invited to share study information with other
eligible individuals in their networks.

Pre-scripted emails and electronic posters were cre-
ated to support recruitment. Recruitment channels
included ASD-focused community organizations,
social media platforms (e.g. Facebook, Instagram),
professional networks (e.g. online newsletters,
internal emails), clinical care settings (e.g. pediatric
medical and nutritional care practices), and word-
of-mouth referrals. Recruitment continued until
thematic saturation was reached at n=10 participants.
In this study, thematic saturation was defined as the
point during coding and analysis at which no new
relevant information, codes, or insights were gener-
ated from subsequent interviews, and existing themes
were well developed and supported by the data.'®

Eligible participants for this study included those
who were fluent in English and were living in

the United States or Canada. Participants were
excluded from the study if they were not directly
involved in the care of a child with ASD, if they
were <18 years of age, or if they lived outside of the
United States or Canada.

DATA COLLECTION

Demographic information was collected from each
participant using a structured questionnaire prior
to the interview. This included parent’s age, sex,
profession, income range, state/province of resi-
dence, and the age of the child with ASD. These
data were used to contextualize qualitative findings
and identify trends and patterns across different
participant groups.

Semi-structured, in-depth interviews were con-
ducted via secure video conferencing (Microsoft
Teams) between November 2, 2024, and March
20, 2025, with parents and primary caregivers of
children aged 2—17 years who had a physician-
confirmed diagnosis of ASD. The aim was to
capture their experiences, perceptions, and chal-
lenges regarding the use of diet and supplements
to address ASD-related symptoms. The interview
guide was developed based on a priori knowledge,
existing literature, and the study aim.
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Interviews were between 25 min and 2 h in dura-
tion, with time variations influenced by participant
responsiveness and the need for follow-up clari-
fication. All interviews were audio-recorded and
transcribed verbatim using Otter.ai, Inc. transcrip-
tion software (Mountain View, CA, USA). JB

and TM read each transcript in full and manually
cleaned and anonymized the text to remove per-
sonal identifiers (e.g. names, locations), eliminate
filler words and non-verbal utterances (e.g. “um,”
“uh,” “you know”), and correct obvious transcrip-
tion errors. Field notes were taken during and after
each interview to capture non-verbal cues, contex-
tual details, and preliminary analytic impressions.

AI-ASSISTED DATA ANALYSIS

Thematic analysis was conducted following Braun
and Clarke’s six-phase framework (2006) using an
abductive approach that combined inductive and
deductive reasoning.'” In the absence of established
protocols for incorporating large language mod-
els (LLMs) into thematic analysis, a customized
artificial intelligence (Al)-assisted workflow was
developed (Figure 1), drawing on recent literature
describing the integration of LLMs into qualitative
research.'®20

Data Sources

Step 1 Step 2
Interview 1
Familiarization

(analyst-led; no LLM
used)

Initial coding
(LLM-led)

Interview 2
LLM generated
inductive and
deductive codes based
on researcher-defined
prompts; output
included code type,
definitions,and quotes

Analysts reviewed
transcripts,
summarizing content,
emotional tones, and
unexpected findings

Interview 3

Interview n

Detailed prompts and instructions provided in the Appendix

Theme development
(LLM-led)

LLM supported
abductive grouping of
codes, identified
overlaps/conflicts,
and highlighted sub-

themes ensured coherence

Although manual coding of the dataset was
feasible, ChatGPT-4 (OpenAl, San Francisco,

CA, USA) was employed to enhance efficiency
and transparency by streamlining data organiza-
tion, summarization, and pattern recognition. This
approach addressed emerging recommendations in
the literature for combining human expertise with
Al efficiency in qualitative health research, par-
ticularly where methodological transparency and
reproducibility are prioritized.

By offering consistent and reproducible coding sug-
gestions, ChatGPT-4 helped identify early patterns
in the data while minimizing potential researcher
bias. Rather than replacing human judgment, the
Al functioned as a companion in the analytic
process.?'*? Each output was carefully reviewed,
discussed, and refined by the research team to
ensure that the coding remained accurate and
contextually grounded. This collaborative approach
allowed the researchers to maintain full reflexive
engagement with the data while benefiting from
the LLM’s organizational efficacy. The full LLM
prompt is available in the appendix.

During analysis, ChatGPT-4 produced three halluci-
nations, whereby it synthesized or paraphrased text
segments into quotes that did not exist verbatim in

Step 3 Step 4 Step 5 Step 6

Theme definition and Reporting (analyst—
naming (analyst-LLM LLM collaboration)
collaboration) collaboration)
LLM compiled final
Analysts cross- Final themes labeled themes into
checked LLM themes and defined with structured report

across transcripts;
iterative refinements

quotes; edited for
clarity and theoretical
relevance

aligned to study aims

Figure 1: Workflow for Al-assisted thematic analysis integrating ChatGPT-4 into a six-step process.

Individual interview transcripts were initially analyzed through analyst-led familiarization (Step 1), followed by LLM-
assisted coding and theme development using structured, researcher-guided prompts aligned with Braun and Clarke’s
six-phase framework (Steps 2-5). Analysts iteratively reviewed and refined themes across transcripts to ensure coher-
ence and relevance. Final themes were defined and synthesized into a structured report (Step 6). Detailed prompts and
instructions used at each stage are provided in the Appendix to support reproducibility. Al, artificial intelligence; LLM,

large language model.
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the transcripts. These fabrications appeared to cap-
ture the general sentiment of participant responses
rather than actual phrasing. All outputs were system-
atically cross-checked against original transcripts

by the human research team to ensure accuracy and
preserve the integrity of the qualitative data.

Thematic analysis was performed using the follow-
ing sequence of researcher—ChatGPT-4 interactions.

Step 1—Familiarization: Two analysts, JB and
TM, separately read each transcript in full while
taking field notes summarizing content, highlight-
ing emotional tones, and noting unexpected findings
that emerged from the transcripts.

Step 2—Initial Coding: ChatGPT-4 was instructed
to apply both deductive codes (informed by the
interview guide and study aims) and inductive
codes (emerging directly from the data) to each
transcript individually. ChatGPT-4 was then
prompted to produce a tabular output including
code, type (deductive vs. inductive), and supporting
quotes with participant labels.

Step 3—Theme Development: Based on coded
data from Step 2, the analysts instructed ChatGPT-4
to identify candidate themes, group related codes,
note overlaps and conflicts, provide grouping ratio-
nales, and highlight emerging sub-themes.

Step 4—Theme Review: The analysts cross-
checked the ChatGPT-4-generated themes against
the original transcripts, refining theme boundaries
to ensure internal coherence and distinctiveness.
Iterative feedback loops between the analysts and
ChatGPT-4 were used to resolve discrepancies.

Step 5—Theme Definition and Naming: Final
themes were defined with precise labels, opera-
tional definitions, key ideas, and illustrative quotes.
The thematic drafts generated by ChatGPT-4 were
edited for conceptual clarity and critically evalu-
ated against existing theories to ensure alignment,
extension, or meaningful challenge to the theoreti-
cal framework.

Step 6—Reporting: Using all Step 5 outputs col-
lectively, the analysts applied the final ChatGPT-4
reporting prompt to produce a comprehensive
thematic report that had structured theme summa-
ries, rich participant quotes, and aligned with study
aims.

Parent Perspectives: Dietary Interventions in ASD

DATA MANAGEMENT AND REPORTING
STANDARDS

All interview recordings, transcripts, and
Al-generated materials were stored on encrypted,
password-protected servers accessible only to the
research team. Personal identifiers were removed
prior to analysis, and de-identified datasets were
retained in accordance with institutional policy. The
study was conducted and reported in compliance with
the Consolidated Criteria for Reporting Qualitative
Research (COREQ) guidelines to ensure comprehen-
sive and transparent reporting (COREQ guidelines
are available on request from the authors).?

RESULTS

PARTICIPANT DEMOGRAPHICS

A total of 10 interviews were conducted, represent-
ing the perspectives of 12 parents of children aged
<18 years with ASD, including 10 mothers and 2
fathers (Table 1). In two interviews, both parents
(mother and father) participated together, while the
remaining interviews were completed by mothers
alone. Two interviews included parents managing
multiple children (n=2) with ASD in the house-
hold. Parents ranged in age from 34 to 54 years, all
were currently married, and the number of children
aged <18 years in the household ranged from 1 to
3 (including the child(ren) with ASD). Participants
resided across several regions of Canada (Ontario,
Manitoba, British Columbia) and the United States
(Texas, North Carolina, Oregon). Primary lan-
guages spoken at home included English, Spanish,
Russian, and bilingual households (English/
Arabic). Educational attainment was relatively high,
with representation from high school diplomas
through doctoral-level degrees. Employment status
varied and included full-time employment, self-
employment, unemployment, and volunteer roles.
Household income ranged widely, from less than
$50,000 USD to more than $150,000 USD annually.

KEY THEMES

A total of six themes were identified through the-
matic analysis (Table 2).
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Table 1: Demographic characteristics of parent
participants (n=12).
Characteristic n (%)
Parent role
Mothers 10 (83%)
Fathers 2 (17%)
Age (years)
34-39 2 (17%)
40-49 6 (50%)
50-54 4 (33%)
Mean age (estimated from grouped data): 45.7 years
Marital status
Married 12 (100%)
Children <18 years in household
1 4 (33%)
2 5 (42%)
3 3 (25%)
Highest education completed
High school diploma 2 (17%)
Bachelor’s degree 4 (33%)
Master’s degree 2 (17%)
Doctorate/MD/PhD 1 (8%)
Not specified 3 (25%)
Employment status
Full time 3 (25%)
Self-employed 4 (33%)
Unemployed/volunteer 3 (25%)
Not specified 2 (17%)
Household income (annual), USD
<$50,000 3 (25%)
$50,000-100,000 3 (25%)
$100,000-150,000 2 (17%)
>$150,000 1 (8%)
Not specified 3 (25%)
Primary language spoken at home
English 8 (67%)
Spanish 2 (17%)
English/Arabic bilingual 1 (8%)
Russian 1 (8%)

Parents as Architects of Care

Parents consistently described stepping into the
role of primary coordinators of care, often due to
dissatisfaction with conventional medical guid-
ance. Several parents emphasized that they had
to become their own citizen scientists, relying on
research—such as reading scientific literature,
consulting online resources, or networking with
other parents—and systematic trial and error at
home, where foods, supplements, or therapies
were introduced, removed, and closely observed
to see how the child’s behavior or physical health
changed. One parent explained, “Everything that
I have found out about autism has been through
my own research, as well as talking to other
parents of children who have autism” (Participant
02). Another reflected on the sheer volume of
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experimentation required: “We’ve had to become
our own advocates, our own subject matter
experts, our own investigators—of every snake
oil salesman. Because there are no answers”
(Participant 10a). A third parent underscored how
closely her decisions were grounded in what she
directly observed: “So for my oldest son, it comes
down to a lot of the behaviors that I'm seeing”
(Participant 05). These reflections highlight how
the absence of trusted guidance compelled par-
ents to adopt investigative roles, often balancing
empowerment with significant burden.

Food as Medicine and Messenger

Dietary change was viewed not only as treatment
but also as feedback for understanding the child’s
biology. Parents often trialed different elimina-

tion diets and carefully monitored their children’s
responses, treating food as both medicine and mes-
senger. A particularly common starting point across
families was the trial of gluten- and dairy-free regi-
mens, which many parents regarded as a therapeutic
baseline. For some families, this shift provided tan-
gible improvements: one mother explained, “When
we eliminated dairy, her eczema completely cleared
up, and with gluten, dairy, and egg out, her bowel
movements got better” (Participant 02). Others
described behavioral gains, recalling rapid changes
in speech and mood when dietary triggers were
removed. As one parent noted, “Within probably
one to two months, they went from using only one or
two words to speaking in full, very easy to compre-
hend sentences, their tantrums and screaming went
from many times in the day to maybe one or two in
the day” (Participant 07). Parents also used reintro-
ductions as a form of biofeedback, observing the
recurrence of symptoms when foods were reintro-
duced: “We noticed with [child’s name], he would
do the walking on his tippy toes.... And then we
take him off of gluten, and then [the tippy toe walk-
ing] would be gone, and then reintroduce [gluten]
again, and then [the tippy toe walking | was there
again” (Participant 03a). At the same time, fami-
lies acknowledged that the baseline of gluten- and
dairy-free was not universally effective. Some par-
ents described little to no change, or even increased
conflict around eating. One parent reflected, “For
the two years that we did gluten free, casein free,
we didn’t see any difference besides anger ...

there was a lot of emotional battle, because it was
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Table 2: Thematic analysis of parent experiences with supporting quotations.

Theme

Quote

Parents as
architects of care

Food as medicine
and messenger

Emotional
weight and
resilience

When systems
fail

Compliance and
the complexity
of control

Rejecting one-
size-fits-all
protocols

“Everything that I have found out about autism has been through my own research, as well as talking to
other parents of children who have autism.”—Participant 02

“We’ve had to become our own advocates, our own subject matter experts, our own investigators - of every
snake oil salesman. Because there are no answers.”—Participant 10a

“So, for my oldest son, it comes down to a lot of the behaviors that I'm seeing.”—Participant 05

“When we eliminated dairy, her eczema completely cleared up, and with gluten, dairy, and egg out, her
bowel movements got better.”—Participant 02

“Within probably one to two months, they went from using only one or two words to speaking in full, very
easy to comprehend sentences, their tantrums and screaming went from many times in the day to maybe
one or two in the day.”—Participant 07

“We noticed with [child’s name], he would do the walking on his tippy toes.... And then we take him off of

gluten, and then [the tippy toe walking] would be gone, and then reintroduce [gluten] again, and then [the
tippy toe walking] was there again.”—Participant 03a

“For the two years that we did gluten free, casein free, we didn’t see any difference besides anger ... there
was a lot of emotional battle, because it was a resistance.”—Participant 10b

“I didn’t notice very obvious difference [from the removal of gluten and dairy], honestly ... I never saw
the difference if he will eat something. ...But when we decrease sweets, then he is getting calmer.”—
Participant 01

“At first, we really thought we could ‘fix” him—you know, quote-unquote ‘fix’ him. And we tried
everything, literally everything.... Over time, we’ve just sort of said, okay, this is him.”—Participant 10a

“As a mother ... you kind of intuitively really know what’s going to help them get to that next step. At the
time, I was ten steps ahead of the therapists.”—Participant 03b

“I just thought [autism diagnosis] was more of a death sentence versus a new way to live ... we are all
powering through and just kind of surviving and learning every day.”—Participant 04

“No, no, she told me that I was crazy. She specifically said to me, ‘you’re totally crazy.” I don’t know how
you do this with your son.”, “Really crazy and not responsible.”—Participant 08

“Nobody prepares you for it. They said, ‘Hey, your kid has autism,” and then it was like tumbleweeds—there
were no resources, no support, nothing.”—Participant 10b

“She just told us to travel to this far away location ... when we told her that was not possible, she did not
communicate any further.”—Participant 07

“My holistic medicine provider has been a great resource and a great source of education in this, as well as
my own education ... talking to other parents as well.”—Participant 02

“It would have to be something that is so not detectable in any way, and we haven’t found anything—he’ll
figure out the grit, the smell, even if it’s a powder.”, “He knows to try it [with the therapist], but when we
do practical application [at home], he won’t do it. He still sticks to the foods he likes.”—Participant 09
“When we were traveling with him, I would have his pasta noodles in my carry-on. I even bought an
induction stove [to the airport] ... people [were] looking at me like I was crazy.”—Participant 04

“He went for five days and he didn’t eat.”—Participant 10a

“Sometimes [my son] tells me, ‘T don’t care, I want to get sick, I want to eat that.” He knows the
consequences, but as a teenager, he also wants to fit in.”—Participant 08

“Diet is a big one. The restrictive dietary variety, that's challenging.”—Participant 05

“I’ve incorporated meat into his system with blending it into sauce, so he’ll eat it.”—Participant 04

“We have tried everything—vegan, Paleo, carnivore ... and the specific carbohydrate diet has been

proven to us day after day to be the best for him.”, “He’s grain free, sugar free, gluten free, dairy free.”—
Participant 08

“There were so many other things also playing into it, which is what it made it hard to pinpoint what it
was.”—Participant 03b

“I would like to think that it has helped ... but I don’t know if it’s because of his age, or because of his
[behavioral] therapy, or because of diet.”—Participant 04

“It’s hard having two kids on the spectrum with polar opposite needs ... meeting all of their needs and also
knowing what those needs are.”—Participant 05

“We had a regimen, and then we would do it for a year, and we’re like, ‘Nothing is working.””—Participant
10a

“...unfortunately, nothing had lasting effects. Initially, he was more energetic and talkative.... Didn’t last.
His handwriting is awful now, but for a while, I was like, ‘Whoa, that’s amazing.””,
with him, you see an initial effect, and then it disappears.”—Participant 07

...s0 many things

Journal of Restorative Medicine 2026; 16: page 23



Parent Perspectives: Dietary Interventions in ASD

a resistance” (Participant 10b). Another echoed
mixed results, explaining that while she did not
observe clear changes from removing wheat or
dairy, she noticed a tangible effect when sugar
intake was reduced: “I didn’t notice very obvious
difference [from the removal of gluten and dairy],
honestly ... I never saw the difference if he will eat
something. ...But when we decrease sweets, then he
is getting calmer” (Participant 01). Taken together,
these accounts illustrate how gluten- and dairy-free
diets were often adopted as an initial intervention,
but the degree of success varied widely.

Emotional Weight and Resilience

The process of implementing dietary and supple-
ment protocols carried a significant emotional
burden. Parents expressed guilt, exhaustion, and
disillusionment when interventions failed or cre-
ated tension at home. One parent described the
shift over time: “At first, we really thought we
could ‘fix’ him—you know, quote-unquote ‘fix’
him. And we tried everything, literally every-
thing.... Over time, we’ve just sort of said, okay,
this is him” (Participant 10a). Others echoed

the weight of uncertainty and hope. One mother
emphasized her own intuition, saying, “As a
mother ... you kind of intuitively really know
what’s going to help them get to that next step. At
the time, I was ten steps ahead of the therapists”
(Participant 03b). Finally, some parents reframed
adversity as a source of personal growth. As one
mother reflected, “I just thought [autism diagno-
sis] was more of a death sentence versus a new
way to live.. we are all powering through and
Jjust kind of surviving and learning every day”
(Participant 04).

When Systems Fail
Nearly all participants reported fragmented, dis-
missive, or absent medical guidance when seeking

support for dietary and nutraceutical interventions.

Parents described feeling unheard when they tried
to share their observations or even criticized for
pursuing non-standard approaches. One mother,
who had eliminated gluten and dairy after observ-
ing improvements in her son, recounted how her
physician reacted: “No, no, she told me that I was
crazy. She specifically said to me, ‘you're totally
crazy. I don’t know how you do this with your

IR

son’” (Participant 08). In the same reflection,
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she added that providers considered her choices
“really crazy and not responsible” (Participant
08), despite her first-hand experience of benefits.
For some families, the problem was less outright
criticism and more the absence of meaningful
guidance. One father described receiving his
son’s diagnosis and being left without direction:
“Nobody prepares you for it. They said, ‘Hey, your
kid has autism,” and then it was like tumbleweeds—
there were no resources, no support, nothing”
(Participant 10b). Others highlighted impractical
recommendations and a lack of follow-up: “She
Jjust told us to travel to this far away location ...
when we told her that was not possible, she did
not communicate any further” (Participant 07).
These gaps often drove parents to seek informa-
tion and support elsewhere. As one participant
putit, “My holistic medicine provider has been
a great resource and a great source of education
in this, as well as my own education ... talking to
other parents as well” (Participant 02).

Compliance and the Complexity of Control
Maintaining dietary and supplement regimens was
often described as one of the most difficult aspects
of care, shaped by a child’s sensory sensitivities,
rigid preferences, and growing autonomy. One
mother explained how finely tuned her son’s senses
are to any change: “It would have to be something
that is so not detectable in any way, and we haven’t
found anything—he’ll figure out the grit, the smell,
even if it’s a powder” (Participant 09). In the same
account, she added that even gains made in struc-
tured settings do not always translate at home: “He
knows to try it [with the therapist], but when we do
practical application [at home], he won’t do it. He
still sticks to the foods he likes” (Participant 09).
Other parents described how logistics compounded
these challenges. One mother recalled traveling
with cookware to keep meals consistent: “When
we were traveling with him, I would have his pasta
noodles in my carry-on. I even bought an induc-
tion stove [to the airport] ... people [were] looking
at me like I was crazy” (Participant 04). Feeding
was also a battleground for autonomy, where

strict restriction sometimes escalated conflict. One
mother recalled that when they withheld her son’s
preferred fast foods to encourage him to eat some-
thing else, “He went for five days and he didn’t
eat” (Participant 10a). For older children, the issue



was less about refusal and more about balancing
health with social belonging. As one mother of a
teenager explained, “Sometimes [my son] tells me,
‘I don’t care, I want to get sick, I want to eat that.’
He knows the consequences, but as a teenager, he
also wants to fit in” (Participant 08). Another par-
ent summed up the day-to-day struggle of getting
her child to change food choices: “Diet is a big
one. The restrictive dietary variety, that’s chal-
lenging” (Participant 05). Some adopted quieter
workarounds, such as blending foods into sauces to
increase acceptance: “I’ve incorporated meat into
his system with blending it into sauce, so he’ll eat
it” (Participant 04).

Rejecting One-Size-Fits-All Protocols
Parents consistently rejected the idea that a single
diet or supplement regimen could work for all
children with ASD. Instead, they emphasized that
effectiveness varied dramatically, even within
families. One mother recounted years of trial and
error before finding a sustainable fit: “We have
tried everything—vegan, Paleo, carnivore ... and
the specific carbohydrate diet has been proven

to us day after day to be the best for him.” She
added that her son now follows a highly restricted
pattern, “He’s grain free, sugar free, gluten free,
dairy free” (Participant 08). One parent reflected
on the challenge of identifying what was working:
“There were so many other things also playing
into it, which is what made it hard to pinpoint
what it was” (Participant 03b). Another mother
noted only subtle or ambiguous effects, saying,

“I would like to think that it has helped ... but I
don’t know if it’s because of his age, or because
of his [behavioral] therapy, or because of diet”
(Participant 04). Parents also emphasized that
what worked at one developmental stage often
required re-evaluation later. One mother of two
children on the spectrum illustrated how different
needs could emerge within the same family: “It’s
hard having two kids on the spectrum with polar
opposite needs ... meeting all of their needs and
also knowing what those needs are” (Participant
05). Another recalled investing considerable effort
in dietary regimens that ultimately felt futile: “We
had a regimen, and then we would do it for a year,
and we’re like, ‘Nothing is working’” (Participant
10a). Still others described the unpredictable and
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often short-lived nature of outcomes. One mother
reflected on how fleeting the benefits of interven-
“...unfortunately, nothing had
lasting effects. Initially, he was more energetic

tions could be:

and talkative.... Didn’t last. His handwriting is
awful now, but for a while, I was like, ‘Whoa,
that’s amazing’” (Participant 07). She added that
this pattern repeated across many therapies: “...so
many things with him, you see an initial effect, and
then it disappears” (Participant 07).

DISCUSSION

The current study explored how parents of children
with ASD implement dietary and nutraceutical
therapies at home and examined the perceived
barriers and outcomes that shape these practices in
real-world contexts. Through abductive, thematic
analysis of 10 in-depth interviews, six interrelated
patterns emerged: (1) parents described assuming
primary responsibility for researching, coordinat-
ing, and evaluating interventions; (2) they often
used behavioral and gastrointestinal responses

as real-time indicators of effectiveness; (3) these
efforts were associated with substantial emotional
and practical burden; (4) they frequently occurred
in the context of fragmented or insufficient clinical
guidance; (5) implementation was further compli-
cated by children’s sensory sensitivities, rigid food
preferences, and evolving autonomy within family
systems; and (6) parents emphasized that no single
intervention was universally effective, under-
scoring the necessity of individualized, adaptive
approaches.

Our findings provide insight into the lived reali-
ties of families undertaking self-led interventions,
contextualized within a healthcare landscape that
often offers limited guidance. Parents’ adoption of
an architect role in care aligns with earlier research
suggesting that caregivers of children with ASD
often become de facto case managers and pseudo-
clinicians in response to gaps in professional
expertise and service coordination.?** Similar to
Adams et al. (2018), parents in our study described
a process of self-education and experimenta-

tion to implement complex nutritional programs
that require ongoing monitoring and individual
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tailoring.”® While this autonomy fostered empow-
erment and innovation, it also reflected systemic
deficiencies in coordinated, integrative ASD care
that required families, rather than clinicians, to
track outcomes and troubleshoot adverse responses
across treatments.

Parents’ conceptualization of “food as medi-

cine and messenger” reflected an intuitive yet
systematic method of interpreting children’s
physiological and behavioral cues. Many families
observed improvements in bowel health, eczema,
mood, or speech when implementing gluten- and
casein-free diets, findings that echo prior work
suggesting possible gastrointestinal and meta-
bolic influences in ASD.?” However, variability in
outcomes across participants reinforces the hetero-
geneity of ASD and supports emerging hypotheses
that microbiome and metabolic subtypes may
moderate dietary response.

The emotional and relational burden of these
dietary interventions was substantial. Parents
frequently described exhaustion, guilt, and an
evolving sense of acceptance, similar to prior stud-
ies that document the psychosocial toll of chronic
caregiving and the redefinition of parental identity
following an ASD diagnosis.?® However, in our
study, emotional resilience emerged not from clini-
cal reassurance but from intuition and experiential
learning, reinforced by peer solidarity. This sug-
gests that integrative care approaches should extend
beyond technical guidance to address caregiver
mental health and emotional adaptation as essential
components of intervention success.

Participants also described profound frustration
with fragmented medical systems and dismissive
provider interactions. The absence of meaning-
ful clinical guidance led many families to seek
alternative or integrative practitioners. These
experiences are echoed in the existing literature,
namely that parents often turn to complementary
and integrative health models when conventional
systems fail to address their concerns or validate
their observations.?” The ongoing fragmenta-
tion across conventional and integrative care
approaches highlights the need for interdisci-
plinary collaboration and clinician training in
evidence-based nutritional strategies and empa-
thetic communication.
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Practical implementation of dietary and supplement
protocols was complicated by sensory sensitivities,
rigid food preferences, and the child’s develop-
mental autonomy. These barriers align with prior
research on food selectivity in ASD, where sensory
processing and behavioral rigidity are known to
limit dietary diversity.*>3! Parents’ creative adapta-
tions, such as blending foods, replicating familiar
textures, or carrying specialized cookware during
travel, illustrate both commitment and burden.
This finding reframes adherence not as a binary

of success or failure but as an ongoing negotiation
between child autonomy, family dynamics, and the
practical realities of caregiving.

Finally, the rejection of one-size-fits-all dietary
protocols underscored parents’ recognition of
individual variability in ASD. This insight resonates
with ASD literature emphasizing biochemical diver-
sity and the need for personalized interventions.*>*
Parents’ narratives highlighted the fluid nature of
“what works,” suggesting that dietary efficacy may
shift over developmental stages or in response to
environmental factors. The iterative and adaptive
processes described by parents align with principles
of n-of-1 experimentation, in which individuals
serve as their own controls, an approach increas-
ingly reflected in precision nutrition and behavioral
science.

LIMITATIONS AND STRENGTHS

This qualitative study provides rich, contextually
grounded insights into parental experiences across
diverse backgrounds. However, the findings should
be interpreted with caution, as the use of snowball
sampling and a modest sample size may limit gen-
eralizability to the broader population of families
navigating interventions for ASD.

Although the use of Al-assisted coding enhanced
transparency and efficiency, it also introduced risks
of synthesis errors (“hallucinations”) during data
processing, necessitating vigilant human oversight.
This hybrid approach, while novel, represents

both a methodological limitation and a strength:

it demonstrates the utility of LLMs in qualitative
research while underscoring the continued necessity
of human interpretation and reflexivity.



CLINICAL, PROGRAM, AND POLICY
IMPLICATIONS

Clinically, these findings highlight the need for
individualized, evidence-informed dietary guidance
within ASD care, supported by clinicians trained in
both nutritional science and behavioral communica-
tion. Programs integrating nutritional approaches
with core ASD therapies (e.g. occupational, behav-
ioral, and speech therapies) might better address
the complex interplay between factors influencing
treatment adherence and outcomes. From a policy
perspective, coverage of nutritional counseling and
caregiver education within ASD treatment plans
would better reflect the substantial role families
assume in daily intervention work. Additionally,
enhancing clinician training in respectful dialogue
around complementary and alternative approaches
may help reduce stigma and foster more collabora-
tive therapeutic relationships.*

CONCLUSION

This study explored the challenges parents face
when implementing dietary and nutraceutical
interventions for children with ASD, revealing
that success is often contingent on individualized
adaptation, emotional resilience, and support-
ive healthcare structures. Highlighting parent
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APPENDIX: STRUCTURED LLM
PROMPTS FOR THEMATIC
ANALYSIS

This document provides the structured prompts and
instructions used to guide large language model
(LLM)-assisted thematic analysis across each phase
of Braun and Clarke’s six-step framework cited

as reference 17 in the main paper.'” Prompts were
developed by the research team and applied itera-
tively to support coding, theme development, and
refinement. All LLM outputs were reviewed and
interpreted by the research team to ensure analytic
rigor, coherence, and alignment with the original
data.

STEP 1: FAMILIARIZATION WITH THE DATA
(ANALYST-LED; NO LLM USE)

Analysts engaged in repeated reading of transcripts
to develop familiarity with the content, context,
and underlying meaning. During this process, seg-
ments that appeared to contradict common clinical
narratives (i.e., widely held assumptions or typical
clinical perspectives regarding ASD and dietary
interventions) were highlighted. Key observations
were then summarized in bullet-point format and
organized into three categories: (1) observed pat-
terns, (2) surprises or inconsistencies with existing
theory, and (3) emotions or values expressed.

STEP 2: GENERATING INITIAL CODES
(LLM-LED)

The following prompt was used to guide LLM-
assisted code generation, with outputs reviewed and
refined by the research team.

Prompt: You are assisting with a thematic analysis
of interview transcripts from parents of children
with ASD. The aim of the study is to explore the
challenges faced by parents of children with ASD
when implementing dietary and/or nutraceutical
protocols. The study investigates the types of chal-
lenges encountered, such as adherence to protocols,
managing side effects, and resistance from children
or other caregivers, and will explore how these
challenges impact the effectiveness of the treatments
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and overall treatment outcomes from the perspec-
tives of the parents. Code the attached transcript
using both an inductive and deductive approach.

Use deductive codes based on existing concepts like
‘parental involvement in decision making and care’,
“dietary restriction’, ‘challenges with compliance’,
‘motivation for dietary and/or nutraceutical support’,
’symptom tracking’, ‘experiences with health-

care providers’, ‘perceptions of medical support’,
‘parent-healthcare interactions’, and ‘support sys-
tems’. Also create inductive codes based on patterns,
ideas or topics that naturally emerge from the data,
without imposing pre-existing frameworks.

Transcript: [Insert clean transcript for participant x]
Output the codes in this format:

e Code: [Label]

e Type: [Inductive / Deductive]

* Supporting Quotes: [Quote or quote snippet.
Label participant # and timestamp]

e Output data in copy and paste table format.

STEP 3: SEARCHING FOR THEMES
(LLM-LED)

Prompt: From Step 2, where you created a list of
coded excerpts for parent participant x, group the
following codes into candidate themes. Use abduc-
tive reasoning: combine deductive categories with
emergent ideas. Identify overlapping or conflicting
codes and suggest tentative theme names.

List of codes:
[Upload table from Step 2 here]
Organize the output like this:

e Theme Name:

* Related Codes:

e Rationale (Why these codes fit together):

e Any subthemes (if relevant):

e Output data in a copy and paste table format.

STEP 4: REVIEWING THEMES (ANALYST-LLM
COLLABORATION)

Themes were reviewed collaboratively by the
research team, with LLM outputs serving as a
support tool rather than a replacement for analytic
judgment.
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Prompt: From Step 3, the previously created
candidate themes and related codes you cre-
ated for participant X, review themes for internal
coherence and distinctiveness. Compare them

to both the original coded data and the broader
interview dataset. Identify if any themes need to
be split, merged, or removed. Highlight incon-
sistencies between data and existing theoretical
expectations.

Themes and supporting excerpts:

[Insert table from step 3]
Output:

¢ Theme: [Name]

e Still valid? [ Yes/No]

* Revisions needed?

* Any theoretical surprises?

e Suggested updates:

e Output data in copy and paste table format.

STEP 5: DEFINING AND NAMING THEMES
(ANALYST-LLM COLLABORATION)

Final theme definitions were reviewed and refined
by the research team to ensure conceptual clarity
and alignment with the dataset.

Prompt: From Step 4, refine and define the previ-
ously determined themes for participant x. For each
theme, write a brief definition that captures its core
meaning. Then provide a compelling name that
reflects both the theoretical framing and the voices
of the participant.

Themes:
[Insert table from Step 4]
Use this format:

e Theme Name: [Creative, precise name]

* Definition:

e Key idea:

 Supporting quote:

* Fit with existing theories or challenge to them:
e Output data in copy and paste table format.
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STEP 6: PRODUCING THE REPORT
(ANALYST-LLM COLLABORATION)

The final report was developed collaboratively by
the research team, with LLM assistance used to
support structuring and synthesis.

Prompt: Write a report based on the finalized
themes from a qualitative study which explores
the challenges faced by parents of children with
ASD when implementing dietary and/or nutraceu-
tical protocols. The study investigates the types
of challenges encountered, such as adherence to
protocols, managing side effects, and resistance
from children or other caregivers, and will explore
how these challenges impact the effectiveness of
the treatments and overall treatment outcomes
from the perspectives of the parents. In your
report, use rich quotes to illustrate each theme.
Emphasize how the findings contribute to both
practical understanding and theoretical refine-
ment. Acknowledge contradictions, gaps, or novel
insights.

Finalized themes:

[Insert collated table from Step 5 for each
participant]

Upload all transcripts for theme validation and
refinement.

Output in structured format:

e Theme 1: [Name]

* Summary paragraph

e 3-4 illustrative quotes

* Interpretation and relevance

(Repeat for each theme)

These prompts are provided to support meth-
odological transparency and reproducibility of
LLM-assisted qualitative analysis. Variations in
LLM outputs may occur depending on model
version and input formatting; therefore, all
outputs were interpreted and validated by the
research team.



