2026 (Enero), Retos, 74, 673-687

ISSN: 1579-1726, eISSN: 1988-2041 https://recyt.fecyt.es/index.php/retos/index

Effect of an anti-inflammatory diet on the psychomotor profile of
children with Autism Spectrum Disorder: a pilot study

Efecto de una dieta anti-inflamatoria en el perfil psicomotor de nifios con Trastorno
del Espectro Autista: un estudio piloto
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Abstract

Introduction: Autism Spectrum Disorder (ASD) is characterized by multiple difficulties in psy-
chomotor development that affect the performance of daily activities and social participation.
Scientific evidence establishes that diet and gut microbiota balance can positively influence the
functionality of individuals with ASD.

Objective: This study explores the effect of an anti-inflammatory diet on the psychomotor pro-
files of children with ASD.

Methodology: A pilot quasi-experimental study was conducted with 18 children diagnosed with
ASD: 9 in the experimental group and 9 in the control group, and 12 neurotypical children: 6 in
the experimental group and 6 in the control group. Patients were evaluated before and after a
12-week anti-inflammatory nutritional intervention. Sociodemographic and clinical character-
istics, nutritional status, muscle tone, balance, laterality, spatiotemporal structuring, body
awareness, global praxia, fine praxia, and psychomotor profile were assessed. Results: Signifi-
cant improvements (p < 0.05) were found in muscle tone, fine praxia, and psychomotor profile
in children with ASD. The effect size was high in several domains (d > 0.8), indicating substantial
changes due to the intervention.

Discussion: The study results support nutritional interventions in interdisciplinary therapeutic
programs in clinical and educational settings for individuals with ASD; however, more robust
studies are needed to confirm this.

Conclusions: Implementing an anti-inflammatory diet can improve the psychomotor profile of
children with ASD.

Keywords

Autism spectrum disorder; child; neurodevelopmental disorders; nutritional therapy; psycho-
motor performance.

Resumen

Introduccidn: El Trastorno del Espectro Autista (TEA) se caracteriza por multiples dificultades
en el desarrollo psicomotor que afectan el desempeiio de las actividades diarias y la participa-
cion social. Evidencias cientificas determinan que la dieta y el equilibrio de la microbiota intes-
tinal pueden influir positivamente en la funcionalidad de las personas con TEA.

Objetivo: Este estudio explora el efecto de una dieta antiinflamatoria en el perfil psicomotor de
nifios con TEA.

Metodologia: Se realizé un estudio piloto cuasiexperimental con 18 nifios diagnosticados con
TEA: 9 en el grupo experimental y 9 en el grupo control, y 12 nifios neurotipicos: 6 en el grupo
experimental y 6 en el grupo control. Se evalu6 a los pacientes antes y después de una interven-
cién nutricional antiinflamatoria de 12 semanas. Se evaluaron caracteristicas sociodemografi-
cas y clinicas, estado nutricional, tono muscular, equilibrio, lateralidad, estructuracién espacio-
temporal, nocién corporal, praxia global, praxia fina y perfil psicomotor. Resultados: Se encon-
traron mejoras significativas (p<0,05) en los factores de tono muscular, praxia fina y perfil psi-
comotor en nifios con TEA. El tamafio del efecto fue alto en varios dominios (d>0,8), lo que
indica cambios sustanciales por la intervencion.

Discusion: Los resultados del estudio respaldan las intervenciones nutricionales en programas
terapéuticos interdisciplinarios en contextos clinicos y educativos en personas con TEA, sin em-
bargo, se requieren estudios mas sélidos para confirmarlo.

Conclusiones: La implementacién de una dieta antiinflamatoria puede mejorar el perfil psico-
motor de los nifios con TEA.

Palabras clave

Desempefio psicomotor; nifio; terapia nutricional; trastorno del espectro autista; trastornos del
neurodesarrollo.
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Introduction

___________________________________________________________________________________________________________________________|
Autism Spectrum Disorder (ASD) is a neurodevelopmental disorder characterized by problems in com-
munication and social interaction and the presence of repetitive patterns of behavior, interests, or ac-
tivities (American Psychological Association (APA), 2013). Problems associated with ASD include defi-
ciencies in several areas of development (Elbaum et al., 2010; Harris, 2017), including psychomotor
performance which can begin in early childhood (Whyatt & Craig, 2013; Bolte et al., 2014). Motor diffi-
culties, which are common in individuals with ASD and correspond to problems in performing age-ap-
propriate skills, have been found to occur in up to 83% of children with this disorder and are related to
abnormalities in motor control and learning (Marko et al., 2015; Ohara et al,, 2019; Ruggeri et al., 2020).

One study used behavioral techniques to quantify motor learning and structural brain imaging tech-
niques to determine neural bases and found that abnormal motor learning patterns in children with ASD
were caused by proprioceptive and visual difficulties associated with cerebellar abnormalities showing
that children with ASD have problems with motor planning, coordination, and praxias (Memari et al,,
2014). These difficulties arise because of problems with muscle tone, joint instability, primitive reflex
activity, tremors, muscle imbalance, proprioceptive, vestibular, and tactile failures, and muscle fatigue
(Elbasan et al., 2012), manifesting as impaired motor coordination necessary for locomotor activities,
intentional movements, projective activities, and object control, and problems with manual praxias, pos-
tural control, and balance (Pan et al., 2017). Likewise, difficulties in fine and gross motor skills (Fournier
etal., 2010) have led some authors to determine the comorbidity of developmental coordination disor-
ders (DCD) in children with ASD (Paquet et al., 2019).

DCD is a neurobiological developmental disorder that manifests through its effects on various functions
involved in perception, movement, verbal and nonverbal communication, emotion and can significantly
impact activities of daily living, academic performance and playing (Salamanca et al., 2016; Paquet et al,,
2019). In addition to these difficulties in ASD, there is an eating disorder marked by selectivity and pref-
erence in food consumption, which leads to nutrient deficiencies, unbalanced body composition, and
consequent gastrointestinal problems (Molina-Lépez et al., 2021; Byrska et al., 2023; Naranjo-Galvis et
al,, 2025). In this regard, scientific evidence has shown that the gut microbiota is a determinant of neu-
rodevelopment, acting on the gut-brain axis and influencing different dimensions of human functioning
(Wangetal., 2023). This dysregulation, called intestinal dysbiosis, is characterized by reduced microbial
diversity, increased pro-inflammatory bacteria, and a decreased number of beneficial species and can
contribute to alterations in behavior, emotional regulation, and motor skills (Srikantha & Hasan Mo-
hajeri, 2019).

Studies have shown that specific nutritional interventions can lead to better clinical conditions in people
with ASD, social awareness, social communication, social cognition, stereotyped and repetitive behav-
iors, hyperactivity and impulsivity (Vargas & Rodriguez, 2022). Hence, it has been identified that the
gut-brain axis not only influences physical health but also plays an important role in brain organization
and plasticity, and has implications for the psychomotor and overall development of people with ASD
(Ranieri et al., 2023; Majhi t al., 2023). A randomized controlled trial found that comprehensive nutri-
tional intervention led to improvements in cognitive motor development in children with ASD, with im-
portant functional implications for coordination skills (Adams et al., 2018). Furthermore, a recent re-
view confirmed that specific therapeutic diets can improve the functioning of these individuals (Pérez-
Cabral et al,, 2024).

Although this overview highlights the effects of an appropriate nutritional diet for people with ASD in
improving many of its manifestations, scientific evidence is still emerging, especially in Latin America.
Therefore, it is an important field of study for health decision-making. This study aimed to determine
the effects of an anti-inflammatory diet on the psychomotor profile of children with ASD in Manizales,
Colombia.
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Method
___________________________________________________________________________________________________________________________|
A pilot quasi-experimental study was conducted with children diagnosed with Level [ ASD (APA, 2013)
and neurotypical (NT) children. The pilot study was considered quasi-experimental because the chil-
dren were volunteers with the consent of their parents or guardians due to the difficulty of obtaining
authorization from a large number of parents and limitations in taking a random sample from this po-
pulation. The study was approved by the Central Research Committee of the Universidad Auténoma de
Manizales (approval number 797-124 (act. 124, 2022), and the Bioethics Committee of the same uni-
versity (act 150, 2023). Written informed consent was obtained from all the participants’ guardians, and
assent was obtained from the children and adolescents.

Participants

The study included a total sample of 30 children aged 6-17 years, of whom 18 were diagnosed with ASD
level I (APA, 2013) and 12 were neurotypical (NT). The diagnosis of ASD was confirmed with the report
of the clinical history of the participants in the sample, which corresponded to assessments of neurope-
diatrics, neuropsychology or psychiatry, and based on DSM V criteria. Participants with ASD were re-
cruited from therapeutic support organizations, centers, and institutes, and NT participants were re-
cruited from public and private educational institutions. In addition, a recruitment campaign was im-
plemented with videos and advertisements to publicize the research in the city and its metropolitan
area, with the aim of strengthening recruitment and involving participating families, children, and ado-
lescents.

The inclusion criteria were active affiliation with the Colombian General Social Security System; no con-
sumption of steroids, antifungals, antibiotics, or immunosuppressants in the last 3 months; no food in-
tolerance or history of milk protein allergy; neuromuscular, systemic inflammatory, metabolic, muscu-
loskeletal, or immune disorders; and no nutritional diet at the time of the study. An expert physiothera-
pist screened all potential participants, and eligible individuals were recruited.

Random assignment was not performed, the group assignment was by convenience, determined by
diagnostic condition (ASD vs NT). Participants were recruited, assessed and distributed into two groups:
ASD (n =18) and NT (n =12). Each group was allocated to either the experimental intervention (anti-
inflammatory dietary program) or the control condition (usual diet). All participants received the allo-
cated intervention, with no loss to follow-up or discontinuation during the 12-week intervention period.
The final analysis included nine ASD-experimental, nine ASD-control, six NT-experimental, and six NT-
control participants (n = 30).

Participant recruitment, group allocation, intervention, follow-up and inclusion in the final analysis are
illustrated in Figure 1.
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Figure 1. Flow diagram of participant recruitment, allocation, and analysis.
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analysis (n=0)
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Source: Authors.

Procedure
Instruments
Questionnaire on sociodemographic and clinical characteristics

This questionnaire asked about the child's characteristics, such as sex, age, health and disease history,
gastrointestinal symptoms confirmed by a pediatrician, socioeconomic status, and educational institu-
tions.

Assessment of nutritional status

All children in the sample, both in the experimental and control groups, were assessed by an expert, a
nutritionist. All participants were weighed and measured, and their body mass index (BMI) was calcu-
lated. The interpretation of the anthropometric data was based on the nutritional classification accor-
ding to Resolution 2465 of June 14, 2016, of the Colombian Ministry of Health, "Adopting anthropome-
tric indicators, reference standards, and cut-off points for the anthropometric classification of the nutri-
tional status of girls, boys, and adolescents under 18 years of age" (Ministerio de Salud y Proteccién
Social, 2016). This assessment determined the diet prescribed for each child in the ASD and NT experi-
mental groups.

Da Fonseca Psychomotor Battery (Da Fonseca, 1998)

It consists of seven factors: tonicity, balance, body awareness, spatial-temporal structuring, laterality,
global praxia, and fine praxia, and their respective subfactors, each with specific tests that allow the
child's psychomotor profile to be determined. The tests in the battery allow the degree of psychomotor
maturation to be identified and signs of deviation from the average to be detected, which helps deter-
mine problems in the psychomotor performance of children. The battery has a scoring scale based on
the child’s performance in each test.
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The final result was expressed according to the child's performance on each of the tests, for which the
performance average was calculated for each factor (Table 1). These were added together to give a final
result that determines the psychomotor profile with the following classification: scores of 7-8 = apraxia
profile, 9-13 = dyspraxia profile, 14-21 = normal profile, 22-26 = good profile, and 27-28 = superior
profile.

This instrument was administered at baseline before the interventions and at the end of the 12-week
intervention period in the experimental and control groups.

Table 1. Interpretation of the psychomotor profiles of the BPM

Levels Psychomotor profile Description
Absence of response, imperfect, incomplete, inadequate, and uncoordinated performance
1 Apraxia (very weak and weak; evident and obvious dysfunctions, indicating significant learning

difficulties)
Weak performance with difficulty in control and deviating signals (weak, unsatisfactory;

2 Dyspraxia mild dysfunctions, indicating learning difficulties)
. Complete, adequate, and controlled performance (good, no discernible dysfunctions, no
3 Eupraxia - . [
objective learning difficulties)
. Perfect and precise performance with ease of control (excellent, optimal; objective evidence
4 Hyperpraxia

of learning difficulties)

Source: Manual de observacién psicomotriz (Da Fonseca, 1998)

Description of intervention

The design included four groups: two experimental groups (EG) and two control groups (CG), as follows:
EG1 - ASD: 9 children with ASD who received a diet designed according to the principles of inflamma-
tory restriction; EG2 - NT: 6 NT control children who also received an anti-inflammatory diet; CG1 -
ASD: 9 children with ASD who received their usual diet without modifications; CG2 - NT: 6 NT control
children with their usual diet without modifications.

This study defined a null hypothesis and an alternative hypothesis. Null hypothesis (Ho): Consumption
of an anti-inflammatory diet in children with ASD and NT children does not produce significant changes
in psychomotor factors and psychomotor profiles compared to children who do not consume the diet.
Alternative hypothesis (H1): Consumption of the diet produces significant changes in psychomotor fac-
tors and psychomotor profiles compared with those in children who do not consume the diet.

Experimental groups intervention

The experimental groups of children with ASD and NT received individualized and monitored nutritio-
nal interventions that considered both the benefits and possible adverse effects.

This diet was designed to reduce low-grade systemic inflammatory processes common in ASD, promote
gut microbiota balance, minimize exposure to pro-inflammatory compounds, and meet macro- and mi-
cronutrient requirements by age. Five phases were developed to implement an anti-inflammatory diet:
identification, analysis, implementation, monitoring, and adherence. The identification phase involved
the initial collection of dietary information and eating habits through structured interviews that allowed
for the breakdown of usual intake by meal times (breakfast, lunch, snacks, etc.) and food frequency ques-
tionnaires, with the aim of identifying consumption patterns, food preferences, and possible nutritional
deficiencies or excesses in the diet.

The analysis phase allowed for a quantitative and qualitative assessment of the child's current diet by
comparing the proportion of intake with ideal nutritional standards. Based on Resolution 3803 of 2016
of the Colombian Ministry of Health, which "establishes the Energy and Nutrient Intake Recommenda-
tions (RIEN) for the Colombian population and dictates other provisions" (Ministerio de Salud y Protec-
cion Social, 2016) and on the food composition table of the Colombian Institute of Family Welfare (ICBF)
of 2018 (Instituto Colombiano de Bienestar Familiar, 2018), a nutritional analysis of each participating
child's diet was performed to establish their nutritional imbalances.

In this phase, the first psychomotor evaluation (pre-test) was conducted as a baseline. To minimize ex-
pectation bias, expert physiotherapists assessed the psychomotor profile using identification codes
without knowing the dietary group to which each participant belonged to.
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Subsequently, in the implementation phase, the diet was designed according to nutritional balance cri-
teria and scientific evidence with an anti-inflammatory approach, to prioritize the inclusion of foods
with antioxidant and prebiotic properties, reduce the consumption of pro-inflammatory compounds
such as gluten, added sugars, FODMAPs (oligosaccharides, disaccharides, monosaccharides, and fermen-
table polyols), and ultra-processed foods, and provide those that provide insoluble fiber in adequate
amounts as required, as well as micronutrients such as vitamins and minerals, that is, zinc, and B ribo-
flavin, A, and C vitamins. The intervention was personalized according to the needs of each child and
adjusted to the cultural and family contexts.

During the meeting with each family in the first week, the meal plan was explained, and any questions
were answered. To facilitate adherence to the diet, nutritional education was provided to families on
anti-inflammatory diets so that they could understand the fundamentals of the diet and how to imple-
ment it at home. To this end, a manual for parents and an individual nutritional plan format according
to age group were provided to the participants. Balanced information was provided on the type of diet.
The foods included in the designed diet were delivered to each family every 15 days during the 12-week
intervention period by independent personnel and packaged in accordance with all biosafety standards.

During the follow-up phase, periodic food consumption surveys and 24-hour recall questionnaires were
conducted to validate adherence and detect deviations in dietary compliance; therefore, adherence was
not a variable but an inclusion criterion. These data allowed informed decisions to be made to maintain
or adjust the intervention. These methodological control measures helped reduce the measurement and
expectation biases inherent to the non-blind nature of dietary interventions.

Finally, the adherence phase aimed to promote the sustainability of dietary change through nutritional
education processes targeted at both parents and children, adapted to their level of understanding, po-
sitive reinforcement, and individualized adjustments to improve acceptance and continuity. The process
is dynamic and cyclical, allowing constant feedback on monitoring, adherence, and implementation.

Control groups

The children in the ASD and NT control groups continued their usual diets and benefited from nutritio-
nal education.

At the end of the 12-week intervention, the final psychomotor assessment (post-test) was conducted by
expert physical therapists who were unaware of the pre-test results and the distribution of children in
the experimental and control groups.

Data Analysis

Initially, sociodemographic variables were analyzed to determine if there were initial differences bet-
ween the groups in variables such as age or sex that could influence the response variables related to
praxic development. For age, a one-way ANOVA was used to compare the mean ages between the
groups. For sex distribution, chi2 independence tests (or Fisher's exact test if any expected frequency
was < 5) were used. In the descriptive analysis, means and standard deviations were calculated for the
psychomotor factor scores and psychomotor profile scores, pre- and post-tests in each group, as well as
frequency distributions for the qualitative variables.

Regarding the verification of assumptions, given the small sample size in each group, it was crucial to
check the normality of the distributions before applying parametric tests. The Shapiro-Wilk test was
used to assess the normality of the scores and the pre- and post-differences in each group. This test was
chosen because it is the most appropriate for sample sizes of less than 50 people. To compare groups,
the homogeneity of variances was checked using Levene's test before performing ANOVAs, with p>0.05
as the criterion for assuming equal variances. Pre- and post-test intragroup comparisons were perfor-
med in the four groups to evaluate a statistically significant change in the psychomotor profile at 12
weeks after the intervention. In cases where the distributions of the posttest and pretest differences did
not deviate significantly from normality, a paired Student's t-test (dependent) was applied. In groups in
which the normality of the differences was rejected (or in the presence of outliers that could distort the
mean), the non-parametric Wilcoxon test for paired data was used. A statistical confidence level of 95%
was used for the statistical analysis.
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The magnitude of the intervention effect was determined using Cohen's effect size measure (d), which
identified the importance of the results beyond the p-values. Cohen's effect values were considered as
follows: small <0.5, medium 0.5-0.8, and large >0.8, based on the intervals proposed by Ferguson in
clinical psychology practices. It should be noted that Cohen's effect is a robust measure in non-normal
scenarios; therefore, it is equally interpretable when this assumption is met. All analyses were perfor-
med using Python with the Pandas, Numpy, and SciPy libraries. stats and statsmodels packages, among
others, for the statistical calculations.

Results
[

Sociodemographic and clinical characteristics

The average age of all participants in the sample was 11+2.3 years, with no significant differences bet-
ween the groups (ANOVA, p=0.45). Age in years in a diet: children with ASD on a diet: 10.6+2.1; children
on a diet: 10.9+2.6; NT children on a diet: 12.5+2.2; NT children not on a diet: 11.0£2.3. With regard to
sex, males predominated in both groups, with a distribution of 83% males in the ASD group and 67% in
the NT group. The groups did not differ significantly in sex ratio when comparing children with ASD and
NT children (chi2=0.38, p=0.54). These results indicate that the groups were comparable in terms of
basic characteristics; therefore, it is unlikely that the results were due to sample biases in age or sex.

In addition, both the ASD and NT groups were born at term (more than 98%). Likewise, 67% and 33%
of the participants in both groups were enrolled in public educational institutions, respectively (Table
2). Regarding school grade, 50% of the children in the sample were in primary school, and the other
50% were in secondary school, with a similar distribution of primary and secondary grades in each
group. In relation to the frequency of physical activity (Table 2), 61% of the children with ASD did not
engage in any type of activity during the week, and 22% engaged in some activity two to six times a
week. Among NT children, 50% did not engage in any activity, and the other 50% engaged in an activity
more than twice a week.

Most children with ASD reported a history of gastrointestinal problems, and both children with ASD and
NT children were predominantly of adequate height and weight for their ages (Table 2). Eighty-three
percent of children with ASD currently receive some form of health intervention, predominantly medical
and psychological consultations.

Of the gastrointestinal conditions confirmed by pediatric evaluation, functional constipation was found
to predominate in 8 children with ASD, functional dyspepsia in 5 children, and aerophagia in 5 children,
with 5 children having more than one diagnosis. The children were diagnosed with functional constipa-
tion and functional dyspepsia (Table 2).

Table 2. Sociodemographic and clinical characteristics

Children with ASD NT children

Variable n=18 n=12

n (%) n (%)

Sex Male 15 (83%) 8 (67%)

Female 3 (17%) 4 (33%)

Preterm 0 (0%) 2 (17%)
Birth Full term 15 (83%) 10 (83%)

Post-term 3 (17%) 0 (0%)

. o Public 12 (67% 7 (58%

Educational institution Private 6 ((33%)) 5 E42%%

. - Does not participate 11 (61%) 6 (50%)

Physical activity Yes 7 (39%) 6 (50%)

History of gastrointestinal disease or symptoms Tve(f 144((272%%) g Eggsﬁg
Appropriate 14 (78%) 11 (92%)

Height for age Risk of delay 3 (17%) 1 (8%)

Low for age 1(5) 0 (0%)

Adequate 9 (50%) 5 (41%)

Anthropometric classification of nutritional status Overwglght 0 (OZ/O) Z (172/0)
(BMI/Age) Obesity 1 (6%) 2 (17%)

Thinness 2 (11%) 2 (17%)

Risk of thinness 6 (33%) 1 (8%)
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BMI: Body Mas Index.

Psychomotor factors and psychomotor profile: Intra-group comparison - pre and posttest
results

Regarding the psychomotor profile of the children at the beginning of the study, it was found that before
the intervention in both groups, most children were classified as having a "good" and "normal"” psycho-
motor profile, one case in the group of children with ASD was "dyspraxic” (very low performance), and
one NT was "superior” (above typical). This reinforces the fact that many children with ASD were ini-
tially below their NT peers (Table 3).

Table 3. Psychomotor factors and psychomotor profile before intervention

Experimental

Experimental  Control group with Control Group

Factor and psychomotor profile group ASD ASD gr(()nu_p6I)\IT NT

(n=9) (n=9) ) (n=6)

Hyperpraxia 4 4 i >

o Eupraxia 5 5 0 :

Tonicity Dyspraxia 0 0 . 0

Apraxia 0 0 0 :

Hyperpraxia 9 2 6 :

Eupraxia 0 5 0 :

Balance Dyspraxia 0 2 2 0

Apraxia 0 0 2 .

Hyperpraxia 2 5 > S

Eupraxia 6 3 1 ;

Body awareness Dyspraxia 1 L 0 :

Apraxia 0 0 0 :

Hyperpraxia 1 2 i :

. . Eupraxia 6 5 4 :

Spatial-temporal structuring Dyspraxia 2 1 0 0

Apraxia 0 L 0 :

Hyperpraxia 8 7 6 :

) Eupraxia 1 2 0 :

Laterality Dyspraxia 0 0 0 i

Apraxia 0 0 g >

Hyperpraxia 2 0 1 .

] Eupraxia 6 6 > 2

Global praxia Dyspraxia 1 2 0 X

Apraxia 0 L g :

Hyperpraxia 0 1 2 :

Fine praxia Eupraxia 4 3 : :

p Dyspraxia 4 3 1 0

Apraxia 1 2 0 :

Superior 0 0 0 :

] Good 4 4 0 >

Psychomotor profile Normal 5 4 . :
Dyspraxic 0 L 0 °

Likewise, NT children had a higher average psychomotor profile than ASD children. The mean pre-test
psychomotor profile score was 22.9 in NT children and 20.9 in children with ASD. This initial difference
was statistically significant (independent t-test ASD vs. NT =-2.03, p = 0.050), which was expected, given
that children with ASD tend to have compromised psychomotor areas compared to their typically deve-
loping peers. In contrast, there were no pretest differences due to diet; among children with ASD, the
diet vs. no-diet groups had very similar initial scores (21.1 vs. 20.6), similar to NT (24.55 vs. 24.53)
(Figure 2). A2 x 2 ANOVA on the pretest confirmed a significant effect of diagnosis (ASD vs. NT, p=0.04),
but not of diet (p=0.80) or interaction, showing that diet assignment was random with respect to the
initial level.
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Figure 2. Psychomotor profile scores in the pre- and post-tests by group.

Psychomotor Profile: Pre vs Post Intervention

—e- ASD Experimental e
—— ASDControl T
-~ Neurotypical Experimental =TT [
[ - Neurotypical Control ==t -
" ___u"_____...-r\i—--

g

-

24

23

Score (Mean)

21 /

Source: Authors.

Before comparing the differences after the dietary intervention, the distribution of the scores was exa-
mined to justify the use of parametric or non-parametric tests. The Shapiro-Wilk test did not detect sig-
nificant deviations from normality in most cases (p>0.05). In this regard, Table 3 reports the use of the
paired t-test when the Shapiro test assumes normality and the non-parametric Wilcoxon test when this
assumption is not satisfied. The effect of the intervention, with or without diet, was evaluated within
each group separately by comparing the scores of the seven psychomotor factors and the psychomotor
profile before and after the intervention. No losses or exclusions were observed in any group after dis-
tribution. The results were as follows.

EG1-ASD: There was a significant improvement after the dietary intervention, with an increase in the
scores for the psychomotor factors of tonicity and fine praxia, with a statistically significant p-value and
d > 1 (Table 4). Likewise, the psychomotor profile score increased from 21.1 °to 23.1°; the median dif-
ference was +1.6 points, and the Wilcoxon signed-rank test confirmed that this increase was statistically
significant, as was the magnitude of the effect (Table 5). Based on the above, it was determined that most
children with ASD on their diet had better scores after the intervention. In fact, eight of the children
improved, and in two of them the improvement was sufficient to move them up a qualitative category,
from "normal” to "good."

CG1-ASD: In this group, there was only one statistically significant change with a large effect size
(d=1.21) in the psychomotor factor of fine praxia (Table 4); regarding the psychomotor profile, the mean
score improved from 20.7 to 21.2; however, this change did not reach statistical significance (paired
Student's t-test: t = 1.60, p = 0.14) (Table 5). The improvement, although present in several children
(seven had some increase), was more modest and inconsistent; for example, one child with ASD in the
control group improved by more than three points, from a "dyspraxic” profile of 13.1 to "normal” profile
of 16.4.

EG2-NT: NT children on the diet showed a slight increase from 24.6 to 25.10 points in the psychomotor
profile score (+0.55) (Table 5). However, this improvement was not statistically significant (paired t-
test: t=2.17, p = 0.076). Four of the six children showed small increases (<1.4 points), and two did not
change or changed little. Only one child had a notable improvement of +1.4, which took him from a
“good” profile to a “superior” profile. Overall, given that the NT children already had high baseline va-
lues, whose theoretical maximum would be approximately 28 points, the margin for improvement was
small. The results suggest that diet did not produce notable changes in children without previous diffi-
culties.

CG2-NT: A statistically significant difference and a high effect size were found in the fine motor skills
factor (Table 4). The mean improvement in the psychomotor profile score from 24.5 to 25.5 (+0.98) was
not statistically significant (paired t: t=2.26, p = 0.07) (Table 5).
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These intragroup results indicated that only the group of children with ASD who received the diet achie-
ved significant improvements in their psychomotor profile (Figure 2). The other groups showed trends
toward improvement but with insufficient statistical evidence (p= 0.07-0.14).

Table 4. Intragroup comparison pre - posttest - psychomotor factors

ASD ASD Control NT NT
Psychomotor Experimental Cohen's Grou Cohen's Experimental dde Control Cohen's
factor Group P d P d Group P Cohen Group p d
Pre Post Pre Post Pre Post Pre Post

Tonicity 3 5,0343.740.34 0.00° 1.67 3.2:0.453.5£0.50 0.08* 0.67 3.8+0.103.9:0.09 0.5° 0.62 3.7+0.243.8+0.100.75> 0.39

Balance 5 10.403.340.27 0.070 0.69 2.8+0.693.0£0.78 0.31 037 3.5:0.293.6+0.220.067 097 3.6+0.333.740.21 03 0.47
Body
awareness 3.0£0.553.3+0.30 0.56° 0.53 3.2+0.713.040.69 0.75 -0.42 3.7+0.163.6+0.26 0.5> -0.59 3.7+0.103.6+0.150.25> -0.91
Spatial-
temporal
Al 5 740.512.94045 0212 0  2.8+0.712.9+0.87 0772 0  3.2+0.253.4+0.26 0.25> 0.74 3.5+0.453.7+0.40 0.25> 0.81
structuring
Laterality 59,03340+0.00 10 033 3.8£0443.9033 1° 019 4.0£0.00 +g'80 12 3.8£0.403.8£0.40 12
Globalpraxia, .0 51314064 0340 0 26£0.752.8+0.86 039 0.29 3.3+0.23 +g'§5 0.062 0.99 3.2+0.443.3+0.370.54 0.26
Fine praxia , . 792.8+0.640.004> 127 2.3+0.822.8:0.480.0072 121 3.240.56 +g'28 0.862 -0.07 2.9+0.413.5+0.29 0.02¢ 1.26
2 paired t
b Wilcoxon
Table 5. Intragroup comparison pre - posttest - psychomotor profile
. NT NT
ASD Eéﬁg{:memal Cohen' AS]érCOountrol Cohen' Experimental Cohen' Control Cohen'
Psychomoto P sd p sd Group Posq Group Posq
r profile Pre Post Pre Post Pre Post Pre Post
211221 231419 0004 , 5o 20.73.6 21.2:37 0.14 oo 24.6£0.9 251212 0.08 o~ 24517 255:1.20.07 oo
2 3 b 8 8 a 9 3 a 3 6 a
apaired t
b Wilcoxon
Discussion

Children with neurodevelopmental disorders such as intellectual disability and ASD generally have pro-
blems and underachievement in the development of locomotor, coordination, and gross motor skills
(Romero et al,, 2025; Mohd Nordin et al,, 2021). This study identified the psychomotor profile of chil-
dren with ASD and determined whether an anti-inflammatory diet can improve these manifestations,
which have consequences for daily functioning in various activities. Motor incoordination, problems
with walking, postural control, balance, and disorders in the performance of intentional movements for
the development of gross and fine praxia are common in children with ASD, as found in this study, which
showed that fine praxia, global praxia, and balance factors resulted in lower performance in almost all
cases (Paquet et al., 2016; da Silva et al., 2025)

Although there is growing evidence demonstrating the common motor difficulties associated with ASD
and that these are related to problems with the planning and control processes of the sensorimotor
system, one of the main failures occurs in praxias. One study aimed to determine the sensorimotor con-
trol of arm movements and postural adjustments during ball reception in children with and without
ASD, and the results showed that, compared to the control group of typically developing children, chil-
dren with ASD had greater difficulty catching balls, used visual information less frequently to plan the
catching movement, demonstrated fewer and more delayed anticipatory postural adjustments, and ex-
hibited greater corrective control (Chen et al., 2019). These results were similar to those found in the
present study, in which praxic difficulties associated with this type of activity were predominant. Anot-
her similar study showed that gross motor difficulties in people with ASD were greater than those in NT
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controls. This deficit was more pronounced in object control skills, such as ball handling and upper limb
or whole-body movements (Wang et al., 2022).

Psychomotor problems in ASD are not a challenge in themselves; however, it is important to highlight
their implications for social participation and inclusion. In this regard, this study identified that most
children with ASD did not perform any type of physical activity during the week. One study aimed to
identify if motor performance could explain the frequency and percentage of activities, involvement,
and desire for change in the participation of children with ASD at home, school, and in the community,
and if contextual factors would modify the association between motor skills and participation outcomes.
To this end, the participation and motor performance of 30 children with ASD were evaluated, and the
results showed that motor skills related to locomotion, object control, position change, and balance ex-
plained their participation outcomes (Oliveira et al., 2023). In relation to the above, and by focusing
attention on the motor problems of the disorder, it is also relevant to strengthen inclusive pedagogical
strategies in physical education classes in educational processes, which also favor active participation,
social interaction and adaptation of students (Montiel et al., 2025), fundamental aspects for the proces-
ses of adaptation and inclusion in different contexts in childhood.

Gastrointestinal problems common in ASD, also found in the sample of children in this study, are of
significant importance when considering nutritional interventions for managing the different implica-
tions of this disorder, in this case, motor developmental difficulties. Diet plays a key role in this process,
and a special diet can contribute to gastrointestinal and immune health, positively affecting the brain
and multidimensional development of children with this diagnosis. The aim of the diet in this study was
to reduce systemic inflammation and balance the microbiota, which could mitigate the manifestations
of ASD (Tye et al,, 2019; Tomova et al., 2020).

The findings of this study provide preliminary information on the potential effects of dietary interven-
tions on manifestations in children with autism compared to NT children. These results suggest that an
anti-inflammatory diet improves psychomotor performance in children with ASD. In the experimental
group of children with ASD, the results showed statistically significant and high-magnitude effects on
tonicity (d =1.67) and fine praxia (d =1.27), suggesting that an anti-inflammatory diet may reduce infla-
mmation by reducing the consumption of gluten, casein, refined sugars, and ultra-processed foods. This
may support the modulation of neuroplasticity, facilitate synaptic integration, and therefore favor fun-
damental processes for postural control and motor execution. This is consistent with recent studies that
have reported improvements in the functioning of children with ASD (Al-Beltagi, 2024; Elshamy et al,,
2025).

Another study reported that combining a gluten/casein-free diet significantly improved gross motor
skills in children with ASD compared with physical therapy alone (Alsayegh et al., 2025). Similarly, a
recent meta-analysis found that dietary interventions could reduce the core symptoms of ASD, sugges-
ting overall benefits that may include the psychomotor domain (Yu et al. 2022). In contrast, the effects
were more heterogeneous in NT children than in TD children. Although fine praxia also improved in the
control group (p=0.02 and d = 1.20), this may be due to natural neurodevelopmental changes. Further-
more, the other factors did not show relevant changes, indicating that an anti-inflammatory diet has a
greater effect on individuals with a baseline inflammatory condition, as is the case in the ASD population.
Therefore, the diet did not appear to have an impact on NT children, which was largely expected, as
these children already had a good or superior psychomotor profile; thus, a special diet would be unlikely
to improve them much further. In fact, some NT children who received the diet experienced smaller
improvements than the controls, although this was probably due to chance. It is noteworthy that only
in the group of children with ASD on the diet was the pre-post improvement statistically significant, with
a strong effect size. This indicates an effect within the group, which is consistent with the hypothesis
that certain nutritional adjustments benefit the motor, praxic, and overall development of children with
ASD. However, the literature on this topic is still in its infancy, with most studies on diets in ASD focusing
on behavioral or cognitive symptoms and little direct research on motor indicators.

This study contributes to this gap by demonstrating a positive trend in psychomotor variables. Notably,
no adverse effects of the diet were observed, suggesting that the diet was safe, at least in the short term.
This is consistent with reports that excluded diets, such as gluten/casein-free diets, which do not usually
cause significant clinical harm, apart from their difficulty in following (Matthews & Adams, 2023). The

NI

K 683 »
LA



2026 (Enero), Retos, 74, 673-687 ISSN: 1579-1726, eISSN: 1988-2041 https://recyt.fecyt.es/index.php/retos/index

findings of this study, of achieving a psychomotor benefit, fit into this narrative of "small added impro-
vement.” There is a need for more robust, better-designed, larger, multicenter studies, especially to
translate the findings of pilot studies into general clinical recommendations. The support of a specific
anti-inflammatory diet facilitates optimal psychomotor development, promoting physical health, better
motor skill performance, and better levels of participation, social inclusion, and quality of life.

The results of this study are of interdisciplinary relevance as they are of interest not only in health and
rehabilitation but also in the school context and physical education. It is also necessary to strengthen
contextual factors and structured, differentiated, evidence-based activities to promote motor develop-
ment in school settings (Reyes et al.,, 2025). In this context, regarding the environmental factors that
favor the development of children with ASD, it is recognized that the support of a specific anti-inflam-
matory diet facilitates more optimal psychomotor development, promoting physical health, improved
performance in motor skills, and better levels of participation, social inclusion, and quality of life.

The main limitation of this study was its small sample size, which limited its generalizability and statis-
tical power. In addition, itis possible that a longer period would show clearer effects or that some effects
would take longer to manifest. Despite these limitations, the preliminary results suggest that incorpo-
rating an anti-inflammatory dietary intervention could enhance psychomotor intervention programs
for ASD (Matthews & Adams, 2023). The results support the study's alternative hypothesis and lay the
groundwork for future studies. An ideal design for isolating the dietary effects would be a randomized
controlled trial (RCT). Although this study did not achieve this level of control, its results suggest that
an RCT can detect a significant effect of diet on ASD. The most recent meta-analyses concluded that eli-
mination diets produce small overall improvements in ASD, although with moderate-quality evidence
(Novaetal,, 2022).

Conclusions
___________________________________________________________________________________________________________________________|
This study provided a detailed analysis of the psychomotor profile before and after dietary intervention
in children with ASD and found that children with ASD who followed an anti-inflammatory diet showed
significant improvement in their psychomotor profile, whereas those without the diet did not show a
statistically significant change. In NT children, diet did not produce relevant changes in the psychomotor
profile, which was expected, given their high initial performance.

This is consistent with the recent literature highlighting the role of nutritional factors in ASD and sup-
porting comprehensive interventions. An anti-inflammatory diet may be a promising adjunct to the psy-
chomotor performance of children with ASD; however, further research is needed to conclusively de-
termine its efficacy.
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