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Abstract 

Autism Spectrum Disorder (ASD) is a complex and 

heterogeneous neurodevelopmental condition. The 

global prevalence of ASD has increased considerably 

in recent decades. Recent data from the United 

States estimate that 1 in 36 children is affected. 

Among the most significant health-related 

consequences of ASD are undoubtedly nutritional 

status disorders. In light of this, the present 

guideline outlines a nutritional treatment algorithm 

for ASD, with a focus on specialized nutritional 

interventions. The proposed algorithm enables an 

appropriate therapeutic approach that contributes 

significantly to improved health and quality of life, as 

well as to reducing family stress. Specialized 

nutritional intervention is necessary and serves as a 

simple, efficient method to help resolve a large 

proportion of nutritional issues in this patient group. 

Therefore, early nutritional intervention promotes 

healthier eating habits in children with ASD. 

 

Keywords: Autism spectrum disorder. Algorithm. 
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Graphical Abstract  

 
Source: Own Authorship.  

  

Introduction  

Autism Spectrum Disorder (ASD) is a complex and 

heterogeneous neurodevelopmental condition 

characterized by persistent deficits in communication 

and social interaction, alongside restricted, repetitive 

patterns of behavior, interests, or activities [1]. The 

global prevalence of ASD has risen considerably in 

recent decades, impacting socioeconomic factors and 

public health [2]. ASD is increasingly encountered in 

medical practice. Recent data from the United States 

estimate that 1 in 36 children is affected [3]. Children 

with ASD exhibit deficits in communication and social 

interaction, as well as restricted, repetitive patterns of 

behavior, interests, or activities [4]. These alterations 

affect the entire body to some extent and have broad, 
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well-defined nutritional manifestations. A recent review 

by Nogueira-de-Almeida et al. [5] highlighted the most 

common nutritional repercussions, which are listed in 

Figure 1, taken from that publication.  

 

 
Figure 1. Nutritional problems associated with autism 
spectrum disorder (ASD). Source: Translated and adapted 
from Nogueira-de-Almeida et al. [3].  

  

Food Selectivity and ASD  

Food selectivity is a behavior characterized by the 

frequent or persistent refusal of certain foods, or entire 

food groups, due to characteristics such as taste, color, 

smell, consistency, or presentation [6]. Regarding 

ASD, among the aspects described in Figure 1, food 

selectivity stands out due to its high prevalence in this 

patient group, affecting 50% to 90% of them [7] and 

being 15 times more common in these children than in 

their neurotypical peers [8].  

One of the most challenging aspects is that 

selectivity associated with ASD can manifest in two very 

distinct ways, involving either hypersensory or 

hyposensory characteristics [8-10]. The hypersensory 

profile is more common [11]; it leads to food refusal 

due to low tolerance for environmental stimuli [6] and 

the fact that patients perceive food characteristics in a 

very intense and uncomfortable manner [8]. 

Conversely, children with a hyposensory profile have 

great difficulty with the central processing of 

environmental information [12], making them less 

able to perceive flavors, smells, colors, noises, and 

textures [11]. In both cases, negative caloric balance, 

growth issues, and micronutrient deficiencies can 

occur; furthermore, in the presence of compulsive and 

repetitive behaviors—where a limited number of foods 

are consumed in large quantities—obesity may 

develop. The selectivity is often extremely severe, 

necessitating a differential diagnosis with 

Avoidant/Restrictive Food Intake Disorder (ARFID), a 

condition that frequently co-occurs with ASD.  

 

Other manifestations with potential nutritional 

implications  

In addition to food selectivity, other characteristics 

described in Figure 1 contribute to the development of 

nutritional disorders in children with ASD. Disruptive 

behaviors during meals hinder the organization of 

family mealtimes and generate high levels of stress 

among caregivers and family members. Symptomatic 

gastrointestinal disorders can create negative 

associations with the act of eating, reducing intake and 

compromising digestion and absorption processes. 

Intestinal dysbiosis, in turn, often interferes with 

intestinal transit, affecting both nutrient intake and 

metabolism. Alterations in the gut-brain axis negatively 

impact mood and sleep, intensifying irritability - a 

common issue in these patients. Finally, micronutrient 

deficiencies can reduce appetite, alter sensory 

perception, and foster atypical behaviors, such as pica.  

 

Major Clinical and Scientific Outcomes 

Supporting the Proposed Algorithm and 

Guideline  

Problematic mealtime behaviors and poor diet 

quality are pressing concerns for children with ASD. 

Gray et al. (2024) [13] implemented and analyzed the 

"Autism Eats" program for children under 3 years of 

age with ASD. Healthy Eating Index (HEI-2015) scores 

were calculated based on 3-day food records. 

Problematic mealtime behaviors were assessed using 

the Brief Autism Mealtime Behavior Inventory; the Child 

Feeding Questionnaire was also utilized. A total of 51 

participants completed the initial assessment, and 98% 

completed the 3-day food records and anthropometric 

measurements. Significantly higher levels of 

problematic mealtime behaviors were observed 

compared to the reference group (e.g., total score of 

55.7 vs. 32.5; p<0.001). Children with ASD exhibited 

lower HEI-2015 scores than those found in national 

data (e.g., total score of 59 vs. 62). A large proportion 

of the children (29%) had a weight-for-length ≥ 95th 

percentile. Therefore, early nutritional intervention 

impacts problematic mealtime behaviors and promotes 

healthier eating habits in children with ASD.  

A retrospective observational study described the 

clinical, metabolic, and orthopedic manifestations of 

nutritional rickets in children with ASD. Patients were 

included if they exhibited clinical findings suggestive of 

rickets, laboratory evidence of vitamin D deficiency 

(with or without hypocalcemia), and radiographic 

findings consistent with the disease. Socioeconomic 

status was characterized using the Child Opportunity 

Index (COI) 2.0 based on residential zip code. A total 

of 11 patients (aged 4 to 16 years) met the inclusion 

criteria. All resided in neighborhoods located in the 

lowest COI quartile. All presented 25-hydroxyvitamin D 

levels <10 ng/mL; eight had serum calcium <7.0 
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mg/dL, and three experienced hypocalcemic seizures. 

Most patients improved with nutritional 

supplementation alone. At follow-up, serum calcium 

levels normalized in all patients; vitamin D levels 

normalized in four patients, remained low in six, and 

were undetectable in one patient. Serious 

complications included bilateral femoral neck fractures 

requiring open reduction and internal fixation, as well 

as deformities severe enough to require surgical 

intervention (osteotomy and guided growth). Thus, 

older children and adolescents with ASD and highly 

selective diets may develop severe nutritional rickets 

[14].  

Also, Yildiz et al. (2026) [15] conducted a case-

control study involving 118 children: 88 with ASD 

(DSM-5 criteria) and 30 healthy controls matched for 

age and sex. Based on Autism Behavior Checklist (ABC) 

scores, the patients with ASD were divided into Group 

I (ABC >60; n=48) and Group II (ABC ≤60; n=40). 

Levels of fibroblast growth factor 21 (FGF-21) and 

growth differentiation factor 15 (GDF-15) were 

measured using ELISA. Biochemical parameters, 

complete blood counts, plasma amino acids (LC-

MS/MS), and urinary organic acids (GC-MS) were 

analyzed. FGF-21 levels were significantly elevated in 

the ASD group compared to controls (p<0.0001), 

whereas GDF-15 showed no difference (p = 0.797). 

The ASD group exhibited elevated levels of lactate, the 

lactate/pyruvate ratio, urea, AST, HDL, LDL, and 

lymphocyte and platelet counts, alongside reduced 

levels of pyruvate and serum and urinary creatinine 

(p<0.05). A reduction in essential and branched-chain 

amino acids was observed, while glycine and histidine 

levels increased (p<0.05). FGF-21 showed a weak yet 

significant correlation with markers of mitochondrial 

dysfunction and amino acid metabolism. ROC curve 

analysis indicated good diagnostic accuracy for FGF-21 

regarding ASD (AUC=0.817), with a sensitivity of 

98.9% and a specificity of 73.3% at a cutoff of 27.9 

pg/mL. Urinary organic acids as methylmalonic acid, 

tiglylglycine, and 2-ketoisocaproic acid were 

significantly elevated (p<0.05). Thus, the authors 

reported that elevated serum FGF-21 levels in children 

with ASD are associated with metabolic alterations.  

Finally, Cui et al. (2025) [16] conducted a 

systematic review to examine the intersection between 

rickets and ASD. All patients exhibited selective eating 

habits; the majority excluded dairy products and 

preferred potato-based foods. Musculoskeletal 

symptoms predominated, with common findings such 

as genu valgum (knock-knees), wrist widening, and 

metaphyseal irregularity (fraying). Seizures were the 

second most frequent reason for hospital admission, 

highlighting the importance of monitoring these 

patients' neurological health. Calcium supplementation, 

primarily using calcium carbonate or calcium gluconate, 

was administered in all cases, and most patients 

showed normalization of biochemical markers, 

including serum calcium levels.  

 

Assessment – Algorithm and Guideline  

The algorithm shown in Figure 2 illustrates how 

the clinical assessment can be conducted.  

 

 
Figure 2. Nutritional treatment algorithm for ASD, focusing on 
specialized nutritional intervention. Source: Own authorship.  

  

The first step is to confirm the ASD diagnosis. As 

this is not a simple process, it often entails assessment 

by multiple professionals. Once the suspicion is 

confirmed, the next step is to determine whether there 

are associated feeding difficulties. This is important 

because, although common, such difficulties may not 

necessarily be part of the clinical picture. If present, it 

is necessary to assess their profile and impact.  

 

Anamnesis and dietary assessment  

Dietary assessment aims to identify food intake 

patterns and compare them with current nutritional 

recommendations. This enables the identification of 

inadequate intake, whether insufficient or excessive, of 

energy, macronutrients, and micronutrients, as well as 

the characterization of the individual's eating habits. 

Consequently, it aids in diagnosing diet-related issues, 

allowing for the recommendation of appropriate 

treatment or nutritional guidance to minimize or correct 

such imbalances. Various dietary assessment methods 

exist for this purpose, but a 24-hour dietary recall is 

relatively simple and highly useful. Crucially, the results 

obtained should be compared against a reference 

standard, such as the food pyramid. Table 1 provides a 

concise, practical overview, based on the Brazilian 

Society of Pediatrics food pyramid [17], of how the diet 

observed during the assessment can be compared to 

the reference diet.  
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Table 1. Dietary assessment.  

 
 

 
Source: Prepared based on: Brazilian Society of Pediatrics 

(SBP). São Paulo: SBP; 2024 [17].  

  

Physical examination  

The general physical examination allows for the 

detection of general signs, such as the amount of 

adipose tissue, muscle mass profile, and the child's 

overall condition, among others. In contrast, the 

specific examination reveals, essentially, abnormalities 

caused by a deficiency or excess of certain substances. 

Table 2, taken from a chapter by Nogueira-de-Almeida 

& Mello [18], shows some of these abnormalities and 

the associated nutrients.  

 

Table 2. Nutritional abnormalities and associated 

nutrients.  

 

 
Source: Own Authorship.  

Anthropometry  

The first step is to measure weight and height and 

calculate the body mass index (BMI). These data 

should be plotted on WHO growth curves [19]. Height 

and BMI values below a z-score of -2, or those showing 

a downward trend even if above -2, should be 

considered at-risk. In such cases, dietary intake of 

macronutrients and micronutrients may be insufficient. 

A highly efficient and simple strategy is the use of mid-

upper arm circumference (MUAC) measurement [20]. 

Recently, MUAC data [21] validated against BMI [20, 

22-24] have been produced, enabling rapid 

assessment of nutritional status using a single tape; in 

addition to taking measurements, the tape uses a color-

coded system to provide an immediate diagnosis, 

indicating when values fall below a z-score of -2—

thereby signifying insufficient dietary intake [22]. 

Figure 3 shows the MUAC tape.  

 

 

 
Figure 3. MUAC tape. Source: Abbott Website.  

  

Laboratory tests  

Laboratory tests can contribute to identifying 

primary malnutrition, resulting from insufficient food 

intake, and play a fundamental role in guiding 

therapeutic approaches for secondary malnutrition, 

which is associated with conditions that increase 

metabolic demands or promote nutrient loss [25]. In 

this context, biochemical assessment allows for the 

recognition of specific nutritional alterations, including 

subclinical deficiency states, by comparing results 

against reference laboratory parameters. Thus, these 

tests constitute an important tool that can and should 

be used to complement other methods employed in 

assessing nutritional status [26].  

 

Treatment  

The treatment strategy, focusing on 

supplementation, is summarized in Figure 2. 

Specialized nutritional intervention (SNI) will be 

indicated at various stages. In this article, SNI refers to 

the use of a complete isocaloric supplement, defined as 
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a “supplement containing 1 kcal/mL, intended to 

provide all the nutrients a balanced diet would supply 

at a given energy intake, including a balanced mix of 

macro- and micronutrients” [27]. The first step is to 

conduct a comprehensive clinical assessment, including 

an evaluation of nutritional status, as discussed above. 

From this point, it is suggested that associated 

problems requiring specific treatment be identified. The 

main ones are described below.  

 

Presence of gastrointestinal disorders, 

disruptive behaviors, dysbiosis, and gut-brain 

axis alterations  

These problems are common in children with ASD 

and require specific treatment. Intense nausea, 

abdominal pain, gastroesophageal reflux, diarrhea, or 

constipation often leads to low food intake and must be 

addressed therapeutically. Disruptive behaviors 

significantly compromise mealtime, leading to family 

dynamic imbalances and intense stress. Similarly, 

specialized strategies implemented under professional 

guidance are needed to address this issue. While 

alterations in the gut-brain axis are difficult to confirm, 

the high prevalence of dysbiosis in this group makes 

their presence highly likely. Ideally, microbiota 

restoration can be achieved through dietary 

adjustments, though the use of prebiotics and 

probiotics may often be necessary [5]. If there is an 

associated caloric intake deficit, the concomitant use of 

SNI is indicated.  

  

Use of medications that cause hyporexia  

Medications frequently used for ASD can lead to a 

lack of appetite and low food intake. Examples include 

fluoxetine, atomoxetine, topiramate, methylphenidate, 

and lisdexamfetamine, among others. In such cases, 

once this adverse effect and its impact on nutritional 

health become evident, it is worth discussing the 

possibility of switching medications with the prescribing 

professional. If this is not possible, the child will likely 

require SNI [28]. 

 

Hidden hunger  

"Hidden hunger" refers to situations where the 

diet provides sufficient calories but fails to ensure an 

adequate intake of micronutrients. In these cases, 

specific supplementation of the missing vitamins and/or 

minerals is required [29].  

 

Micronutrient deficiency leading to hyporexia  

Deficiencies in various micronutrients can lead to 

reduced appetite and/or hunger, resulting in 

insufficient food intake. Examples include thiamine, 

cobalamin, vitamin A, zinc, and iron [30-32]. 

Treatment involves supplementing the deficient 

elements. In some instances, low vitamin and mineral 

intake co-occurs with low caloric intake. In such cases, 

the use of SNI can address both problems 

simultaneously, offering the advantage of prescribing a 

single product.  

 

Food selectivity  

The consequences of this restricted diet range 

from mild issues to severe cases of malnutrition, 

obesity, or specific vitamin deficiencies. While the 

strategy for a hyposensitive profile may involve hyper-

stimulation through food (using strong seasonings and 

crunchy textures), the hypersensitive profile requires a 

more cautious and gradual approach, potentially 

involving desensitization therapy. There is no single 

formula for treatment, but the current consensus points 

to the potential need for a multidisciplinary team, 

including speech-language pathologists, psychologists, 

nutritionists, and physicians, and the involvement of 

the entire family unit to transform the mealtime 

environment [5]. Specific strategies for each profile 

can be reviewed in the recent publication by Nogueira-

de-Almeida et al. [5].  

In this context, the prescription of SNI can be 

extremely useful. In severe cases, SNI will certainly be 

necessary. In milder cases involving hypo- or 

hypersensitive profiles, caloric intake is often very low, 

making supplementation necessary to prevent 

malnutrition. The prescribed amount will always 

depend on the magnitude of the caloric deficit. For 

most patients, 400 mL/day is likely sufficient, though 

larger amounts may be required due to a drastic 

reduction in food intake. When ARFID 

(Avoidant/Restrictive Food Intake Disorder) is also 

present, it is crucial to implement multiprofessional 

therapy alongside the use of SNI.  

 

Final considerations  

Nutritional status disorders are undoubtedly 

among the most significant health-related 

consequences of autism spectrum disorder. In this 

context, an appropriate therapeutic approach can 

significantly improve health and quality of life, while 

also helping to reduce family stress. The use of 

specialized nutritional intervention is often necessary 

and serves as a simple, efficient way to help resolve 

many of the nutritional issues faced by this patient 

group.  
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