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Abstract

Autism spectrum disorder (ASD) is a complex group of neurodevelopmental disorders characterised by impaired social communication
and restricted interests/repetitive behaviours. In this regard, sensory processing difficulties and delayed oral motor skills often predispose
individuals with ASD to food selectivity (FS). It is usually associated with repetitive eating patterns that can lead to multiple malnutrition
conditions. The objective of this narrative review is to present an overview about the existing nutritional interventions aiming at promoting
a healthy eating pattern and addressing food selectivity among individuals with ASD. Regarding the interventions targeting nutrition
education, the majority of the analysed studies failed to demonstrate their effectiveness. On the other hand, many educational
interventions involving taste or cooking sessions, as well as behavioural interventions for FS, demonstrated effective results. Moreover,
multidisciplinary in tailoring such programmes, including psychology speech therapy and nutritional skills, is acknowledged as
a key approach.
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Autism spectrum disorder and food selectivity: impact on Delving into details, FS is commonly referred to as picky/
the health status across the lifespan fussy eating, characterised by a limited food repertoire in which
the individual will experience food aversions related to specific
texture, temperature, flavour, colour and odour™. In addition,
individuals with ASD prefer ‘predictable’ foods also known as
‘sameness’, such as foods from specific brands, not only because
of the taste but mainly because they are easily recognisable due
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Autism spectrum disorder (ASD) is a complex group of

neurodevelopmental disorders such as autism, Asperger’s

syndrome (AS) and pervasive developmental disorder not

otherwise specified (PDD-NOS). The most up-to-date diag-

nostic criteria of ASD® focuses on two core areas: (i) social i ] YN

) L . . " o . to the packaging, thus being familiar'>".

communication impairment and (ii) restricted interests/ i . ) )
L . @ Evidence shows that FS is often characterised by high

repetitive behaviours'".

Sensory processing difficulties, which encompass an increased cons:umpnon 9f Cne_rgyfc,ie“se ultra—.pro.cessed _fOOdS boor m
o o . - nutrients, causing a significant reduction in the dietary diversity
or diminished sensitivity to the environmental sensory stimuli,

also constitute another typical clinical feature®. Furthermore, a.nd(;glc;easmg the r1s}< tgvdev‘elop mv1cr<v)nutr1ent.def1uen—
. . cies'>’~”. Nowadays scientific evidence indicates an increased
a delay in the development of the oral motor skills is

associated with ASD and may cause food refusal due to the SSk of Vl?mI?hD defICIfS)C y amorlllg Chll(.iren and ad(?lescentcsl
textures that are difficult to chew or swallow*>. The core sign fagnosed with autism’ ™ as well as zin¢, magnesium an

. ciencies11:12)
of restrictive and repetitive behaviour, differences in sensory calcium de.ﬁuenae% o . .
. ) . Along with behavioural disturbances, several conditions coexist
perception and delayed oral motor skills may contribute to

feeding difficulties, resulting in food selectivity (FS)®. with individuals with ASD, such as gastrointestinal (GI) symptoms'”
Bandini et al. (2010) introduced the first and only currently which are four times more prevalent in children and adults with

. Py (o (13,14)
available classification of FS, analysing three domains (Table 1): ASD ComP 2'1red with the n'euro typ1cal'p opulation )
@ food refusal, (i) limited food repertoire and (i) high In addition to the previously mentioned state, the prevalence
frequency of sin;gle food intake® of obesity and overweight is increasing among individuals with
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Table 1. Schematic representation of Bandini’s classification of FS®

C. Breda et al.

Domain Definition

Source of data

Food refusal
Percentage of food items th
Limited food repertoire

High frequency single food intake Single food item eaten 4-5

Number of food items the child refuse to eat

Number of unique food items consumed over a 3-d period

Modified FFQ
e child refuse to eat from those offered

3-d food diary
or more times daily Modified FFQ

aimed at

USE OF THEORY
LESSONS TOPICS

NUTRITION EDUCATION
PROGRAMS

MULTILEVEL

VISUALIZED EDUCATION and/or EXPERIENTIAL LEARNING

MULTICOMPONENT

/ parent-ch

dyads

OBJECTIVES

DURATION and FREQUENCY

\subjects only/

INDIVIDUAL/GROUP SESSIONS

ACTORS INVOLVED

FOOD SELECTIVITY
INTERVENTION

SETTING

( PARENT SUPPORT PROGRAM / PARENT MEDIATED PROGRAM

\ BEHAVIORAL / SENSORY-BASED INTERVENTIONS
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OBJECTIVES
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parent(s) only
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@1

DURATION and FREQUENCY

children, adolescents and adults with Autism Spectrum Disorder (ASD)
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beneficial effects on
ASD symptom severity, daily
living skills, behavioral strategies

@ X M

beneficial effects on
ASD symptoms severity, mealtime
behaviors, consumption of target

M ©

and self-efficacy

ASDYY: the worldwide prevalence of obesity and overweight
in individuals with ASD are 21-8 % and 19-8 %, respectively®,

and this condition could worsen their already vulnerable
17,18)
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condition

This alarming evidence mandates the creation of nutritional
interventions specifically tailored for these individuals. The aim
of the paper is to present an overview of the existing dietary
interventions aimed at reducing FS and promoting healthy eating
in individuals with ASD (Fig. 1.

Interventions addressing food selectivity

Due to the high prevalence of FS in individuals with ASD, many
specialists attempted to develop dietary intervention pro-
grammes to counteract FSU9. For this purpose, three main
types of interventions were described in the literature: (i)
behavioural interventions, (ii) sensory-based interventions and
(iid) food chaining.

1. Behavioural interventions are currently supported by the
strongest scientific evidence, and multiple studies link them
to significant improvements in feeding behaviour and food
consumption®*29_ These evidence-based practices involve

https://doi.org/10.1017/50954422424000052 Published online by Cambridge University Press

foods, parental stress

Fig. 1. Overview of the existing dietary interventions aimed at reducing FS and promoting healthy eating in individuals with ASD.

strategies such as functional assessment, positive, differential
or non-contingent reinforcement, and escape extinction®”.

. Sensory-based interventions are important since individuals
with ASD are very sensitive to sensory factors, e.g. taste,
texture or appearance of foods, leading to food rejection,
gagging and vomiting®”. Moreover, systematic desensitisa-
tion is commonly used as a treatment therapy for feeding
difficulties, yet it is rarely documented in the literature. It is an
internally driven ‘bottom-up’ approach that involves expo-
sure to a feared stimulus (i.e. food) while engaging in
relaxation or play activities@%2®,

. Food chaining incorporates behavioural and sensory aspects
of feeding, aiming at familiarising individuals with ASD with
new foods that share similarities in taste, temperature or
texture to the ones they already like and accept®. These
food similarities are used to create ‘food chains’ or links
between the foods that are considered acceptable to the child
and the new ones. Based on this approach, anxiety level will
be contained, enabling children to become more familiar with
the new foods that will be included in their diet later on%-32),

Other crucial considerations in managing FS include, firstly,
the often-compromised oral motor skills in these individuals,
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which commonly contribute to the rejection of specific foods.
Secondly, changes in the physical environment, such as seating
arrangements, dish types and family food preferences, which
could potentially impact children’s eating behaviours; this
influence may manifest through modelling the consumption of
fruits and vegetables, controlling snack intake and eating a wide
variety of foods?":%),

It is evident that the various factors contributing to feeding
difficulties require targeted interventions to be performed by
different specialised professionals.

Another factor in classifying FS intervention programmes is
related to the involvement of relatives/caregivers(55'34).

Bearss et al. (2015) classified the parent-training programmes
for children with ASD as follows: parent support programmes
(PSPs) and parent-mediated programmes (PMPs). PSPs supply
parents with information and knowledge about ASD, while PMPs
can be categorized as primary and complementary; in the
former, caregivers facilitate the treatment from the outset,
whereas in the latter, the therapist initially leads the treatment
and involves the caregiver afterwards®-3%,

Parent training for FS has several advantages: it extends the
intervention beyond the clinical setting, it is cost-effective since it
requires less frequent clinical contact, and it has the potential to
enhance the effect made during therapy®>39

In addition, greater improvements in generalisation and
maintenance have been observed in cases where parents also
served as therapy facilitators, and a slight tendency for improved
feeding skills were observed in children whose parents received
training as therapists<20'56>.

The importance of parent training also resides in the fact that
parents’ behaviours can contribute to the development and
persistence of feeding disorders: several studies have confirmed
that family behaviour generally supports the functional develop-
ment of feeding in children. Nevertheless, parent—child inter-
actions might unintentionally enforce dietary restrictions on
children or contribute to limited exposure to a variety of
foods26:28)

Moreover, parental stress can be greater in families of
children with ASD, which, in itself, may lead to more behavioural
changes in the child that negatively influence food selectivity™.
Behavioural parent training (BPT) programmes, aimed at
equipping caregivers with effective skills for managing their
children’s needs, have been shown to significantly increase
caregivers self-efficacy and reduce their stress levels@>2439 It is
also important to note that conducting BPTs in a group setting
can improve treatment availability, accessibility and engage-
ment, and can provide a platform for caregivers to learn from one
another and share common challenges®?.

Materials and methods

This narrative review started with literature research in February
2023, adopting a non-systematic approach. Studies were
identified from PubMed, including only English-language
manuscripts published from 2014 to 2024. Study protocols, pilot
studies and randomised clinical trials (RCTs) were included.
Moreover, the authors reported the following keywords:
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nutrition education, autism spectrum disorder, parent-training,
selective eating, treatment, food selectivity, program, healthy
behavior, weight management, cooking, taste education, eating,
feeding, caregiver, parent-delivered education, parental treat-
ment, plan, food training, training, feeding problems.

The scientific articles were primarily selected on the basis of
title/abstract screening, and then screened by full text reading. A
total of 202 articles were screened by title/abstract reading, and
121 studies were excluded, while four articles were excluded by
full text reading. In total, seventy-seven articles were included.
The articles were excluded on the basis of the following criteria:
() they did not address the nutritional aspect neither from a
nutritional knowledge perspective nor through practical tasting
sessions; (ii) they did not focus on improving the dysfunctional
behaviours associated with mealtimes; (iii) they utilized other
study designs.

Results

The total number of studies included in the narrative review was
twenty-nine, among which fourteen were based on nutritional
education programmes and fifteen on dietary interventions
addressing FS. The authors summarised the results in two
different tables. The first table presents the papers focusing
only on nutritional education programmes (Table 2)37-5%9 and
the second one those on dietary interventions addressing FS in
individuals with ASD (Table 3)20-24.27.35.36,55-57)

Nutrition education programmes

Nutrition education is defined as ‘any set of learning experiences
that are intended to facilitate the voluntary adoption of eating
and other nutrition-related behaviors that are beneficial to their
health and wellbeing’®%5%_ In fact, a properly designed nutrition
education programme has the potential to enhance the
preference for consuming different foods and to facilitate the
implementation of appropriate dietary practices®?.

Nutrition education programmes can be classified on the
basis of the presence of visual aids (visualised education, VE)
and/or practical hands-on activities (experiential learning,
EL)%-%9 Furthermore, appropriate duration (>6 months) and
frequency (weekly or biweekly) of the programmes are defined,
accompanied by long-term follow-up for the maintenance
of healthy habits and lasting engagement®%%000-69  The
programme features should be multicomponent (i.e. involving
several professionals), multilevel (i.e. involving several tech-
niques/activities) and tailored to suit the age range of the
participants®®?. Moreover, the programme should be guided by
the application of behavioural change strategies (i.e. social
cognitive theory or theory of planned behaviour or trans-
theoretical model of behaviour change)®®?. These reported
characteristics were used to evaluate the nutrition education
programmes included in this narrative review.

Considering the study analysed (Table 2), the majority of
the programmes were tested as pilot studies (twelve out of
fourteen)37-45:47.50.53) 1n most of the cases, nutrition education
programmes were applied in the USA (twelve out of
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Table 2. Table summarising the education programmes targeting individuals with ASD

Use
Duration and frequency ~ Sample of Multi VE'/
Study design Area of the program characteristics Programme objectives Topics treated theory = component Multilevel ELt
Shurack R. H. Pilot study USA 4 weekly online sessions, 10 adolescents To assist adolescents in Shopping Healthily, Utilising X v X VE
et al. 2022¢7) 60 min each (1519 years old)  making healthy food the USDA MyPlate EL
Weight assessed choices to improve Mobile Application,
dietary patterns, and to Inexpensive Healthy
teach food preparation Foods & Recipes
safety measures
Garcia J. M. Pilot study USA 16 twice a week ses- 10 adolescents To increase nutrition knowl- USDA MyPlate, food v v v VE
et al. 20218 sions, 60 min each (15-17 years old)  edge and self-efficacy on groups, nutrient versus EL
Weight not the basis of the CBPR caloric density, portion
assessed approach versus serving size,
micronutrients, reading
nutrition labels, grocery
shopping, healthy snack
and culinary demonstra-
tions relevant to the
topics of nutrition educa-
tion
Garcia J. M. Pilot study USA 24 twice a week ses- 13 young adults To increase nutrition knowl- USDA MyPlate, food v v v VE
et al. 2023%9) sions, 45 min each with ASD (22-31 edge and self-efficacy groups, nutrient versus EL
years old) (meal preparation and caloric density, portion
Weight not culinary skills) versus serving size, nutri-
assessed tion labels, grocery shop-
ping, healthy choices
when eating out, meal
preparation, nutrition culi-
nary tutorials
Veneruso M. Longitudinal pilot Italy Not specified 20 adolescents and To promote adaptive behav- Skills and procedures X v X VE
et al. 20220 study young adults iour and social skills, and required to complete EL
(1525 years old) to reduce the severity of fresh pasta
Weight not symptomatology through
assessed a culinary curriculum
aimed to learn to make
fresh pasta by hand
Goldschmidt J.  Protocol for a pilot ~ USA 50 twice-a-week sessions 13 young adults To promote generalised Culinary lessons with v X v EL
et al. 2017“") study (20-25 years old) skills and as much inde- emphasis on technique
Weight not pendence as possible (e.g. chopping, grating,
assessed within the kitchen envi- shredding), colour, tex-
ronment for adults with ture, overall participant
autism, to promote independence, safety,
healthy eating habits and choice, meal planning
to increase portion con-
trol for unhealthy foods
Gray H. L. etal., Protocol for a pilot USA 10 weekly sessions, 25 48 parent—child To prevent the development Sensory properties of foods, v v v VE
202242 min each, plus 2 dyads (age birth of feeding disorders and introducing new foods, EL

RCT study (pro-
gramme versus
enhanced usual
care)

monthly booster ses-
sions, 25 min each
(delivered individually),
plus 1 follow-up after 5
months

to 36 months)
Weight assessed

the long-term negative
health impacts associ-
ated with poor dietary
intake

balanced eating and
nutrition, beverages,
mealtime routines and
schedules, restructuring
food environment
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Table 2. (Continued)

Use
Duration and frequency Sample of Multi VE'/
Study design Area of the program characteristics Programme objectives Topics treated theory = component Multilevel ELt
Kuschner E. S.  Pilot study USA 14 weekly sessions, 90 11 children (8—11 To help children develop Emphasise psychoeduca- X v v VE
et al. 2017*¥ min each, plus 2 fol- years old) with skills to cope with anxi- tion and provide training EL
low-up sessions: after their parents ety, and to think and act in cognitive behavioural
1 month and after 3 Weight not flexibly with new or non- strategies, combined with
months assessed preferred foods, therefore exposure-based methods
increasing the food reper- commonly used in feed-
toire ing treatments and with
parent training
Burrell T. L. Pilot RCT study USA 12 sessions over 4 10 children (5—12 To promote the US Nutrition education, calorie X v v VE
et al. 2020“% (programme ver- months, 60 min each, years old) Department of reduction (e.g. diluting
sus structured less than weekly, plus  Weight assessed Agriculture’s MyPlate sweetened beverages,
parent education 1 follow-up after 1 guidelines for well-bal- grazing reduction,
programme) month anced nutrition, providing increasing fruit and veg-
nutrition and behaviour etable intake, and reduc-
management strategies ing portions), physical
to children with ASD activity and behaviour
management strategies
Buro A. W. et al. Pilot study USA 8 weekly online sessions, 27 adolescents To address ASD-specific Exploring taste, flavour, and v not v VE
202245.46) 30-45 mib each (12-21 years old)  challenges, including texture, mealtimes and specified EL
Weight assessed sensory differences and rules, and increasing their
cognitive rigidity, and to knowledge about food
promote positive dietary groups and nutrients,
behaviour change beverages, cooking,
healthy eating habits and
wellbeing
Thorsteinsdottir Longitudinal RCT Iceland 1 week pre-intervention 2 81 children, includ-  To decrease fussy eating, Parent—child games, inter- X v v VE
S. et al. 2021, pilot study seminars about parent- ing 33 with ASD and to both improve food active activities, sensory EL
2022 and (immediate inter- ing-education compo- or ADHD and 48 variety and problematic evaluation, food prepara-
20234749 vention versus nents, 2 h each, neurotypical, (8— behaviours in the long tion skills, baking and
delayed interven- parents only. Then 7 12 years old) and term cooking. All activities
tion) weekly sessions with 6 their parents were based on food,
kitchen lessons, 90 Weight assessed; using a multisensory
min each, for parent— body composition approach incorporating
child dyads assessed sight, sound, touch, smell
through bioimpe- and taste
dance analysis
Ketcheson L. R. Protocol for a pilot ~ USA Weekly online sessions 180 individuals, To promote positive trajec-  Family nutrition education, v v v VE
et al., 202169 study over 12 months including children tories of health for chil- USDA RDA recommen- EL

and caregivers
will be enrolled
(2—18 years old)
Weight will be
assessed

dren with ASD and their
primary caregivers inter-
vening on both nutrition
and physical activity

dations, healthy snack
and meal habits, and
food preparation (recipe
of the week)
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Table 2. (Continued)

Study design Area

Duration and frequency
of the program

Sample
characteristics

Programme objectives

Topics treated

VE'/
ELt

Espinoza J. C. A secondary analy- USA

et al. 2017 sis of a RCT

and 20216152 (families treated
with comprehen-
sive behavioural
family-based life-
style intervention,
CBFLI, versus

usual care)
Manzanarez B.  Pilot study USA
et al. 202163
Kral T. V. E. RCT USA

et al. 2023%*

7 weekly sessions,
approximately 2 h
each. The programme
was cycled multiple
times

6 weekly sessions,
approximately 120 min
each

Daily for 3 months
through an

innovative mobile health
(mHealth) nutrition
intervention

158 families, includ- To increase physical activ-

ing 15 families
with at least 1
child with ASD
per family (7—18
years old)
Weight assessed

50 individuals,
including children
with ASD (7-12
years old) and
their parents

Weight assessed

38 parent—child
dyads, including
children aged 6—
10 years old

Weight assessed

ity, nutrition knowledge

and healthy eating habits
both in children with ASD

and their parents

To address the needs of

families of children with
ASD and their unique
challenges in managing
their child’s dietary
needs, mealtime behav-
iours and weight status

To teach children about

healthy eating and to
motivate them to make
healthy food choices in
their daily lives

To train parents in behav-

iour change strategies

Healthy Weight, Healthy
Habits, Basics of Healthy
Eating, Portions, Snacks,
and Fast Foods, Meal
Planning and
Preparation, Physical
Activity and Screen Time,
Cooking, Shopping, and
Eating Together

Family-centred nutrition
education (food groups,
portions, fats and real
versus processed food,
sugar and hydration,
healthy shopping, holi-
days and celebrations)

Health benefits of fruits and
vegetables

versus undesirable proper-
ties of sugary drinks and
salty and sugary snacks,

Nutritional goals and
targeted foods and
beverages, explanation
of ‘Go’ and ‘Whoa’ foods.
Goal setting and select-
ing a reward

VE

VE
EL

VE

Legend: The programmes shown in the table are colour coded: in green are programmes aimed only at individuals with ASD, and in blue are those aimed at dyads (individual with ASD and his or her parents/caregivers). The selected cross-
comparison criteria are the following: study type, sample characteristics, location, duration and frequency of the programme sessions, programme objectives, lessons topics, use of theory to develop the programme, multicomponent,
multilevel, visualised education (VE) and/or experiential learning (EL). Sample characteristics: identifies the number of study participants, age and whether a weight assessment was conducted. Location: the country in which the programme
was conducted. Duration and frequency: identifies the number of sessions held and the frequency with which they were conducted (e.g. weekly, biweekly .. .). Programme objectives: identifies the goals that the programme sets out to
achieve. Lesson topics: the main thematics addressed during the sessions. Use of theory: the construction of the nutrition education programme based on a validated model for behaviour change. Multicomponent: the inclusion of several
professional figures and parents to reach the educational aims. Multilevel: the inclusion of several techniques/activities. Visualised education (VE): the application of multimedia techniques to present education information in visual forms.
Experiential learning (EL): the incorporation of hands-on activities.

* VE, visualised education.
1 EL, experiential learning.
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fourteen)®7-3%-41-4550-59 " which aligned with the high preva-
lence of ASD in the American population®®.

In terms of age range, interventions focusing solely on
individuals with ASD targeted adolescents (15-19 years old)®7-3
and/or young adults (20-31 years old)®%%4D On the other
hand, interventions targeting both those with ASD and their
respective families, predominantly enrolled children (5-12 years
old)#344475% Only nine out of fourteen programmes assessed
the weight of the study participants®7:424445.47,50,51,53,50)

In terms of duration, the programmes consisted of 4-25
weeks of intervention provided weekly once or twice; each
session lasted from 25 to 120 min.

The main objective of all nutrition education programmes,
whether stated implicitly or explicitly, was to prevent the adverse
health effects caused by malnutrition condition. Delving into the
evaluations of the covered topics, they included (i) fundamentals
of nutrition, such as instructions on balanced nutrition (.e.
caloric reduction, macro- and micronutrient, portion versus
serving size, food groups and beverages, USDA MyPlate), (i)
healthy grocery shopping and (ii) proper label reading.
Moreover, specific nutritional aspects about the most frequently
experienced feeding difficulties by individuals with ASD were also
covered, including sensory properties of food and tasting
sessions, meal planning (i.e. visual mealtime routines and
schedules), food environment restructuring and behaviour
management strategies (i.e. cognitive behaviour techniques).
Classes (in person or online) were frequently combined with
hands-on workshops (i.e. cooking demonstrations, healthy foods
and snack tasting sessions) and some homework to promote the
integration of the knowledge gained through the practices in their
daily habits at home, and to ensure its long-term maintenance. The
knowledge transition promotion was highlighted by the fact that
twelve out of fourteen nutrition education programmes aimed at
individuals with ASD involved visualised education and experi-
ential learning activities®7-10:4243,45,47,50,51,53,54)

In terms of the use of theory for behavioural change, only
eight out of fourteen programmes reported clearly the use of at
least one theory that underlined the construction of the nutrition
education program38:39:41:42.44505153)

Noteworthy was the use of a multidisciplinary approach,
ensuring the involvement of multiple professionals (multi-
component), and the combination of multiple activities (multi-
leveD. Indeed, ten out of fourteen programmes combined the
two aspects38:39:42-4447.50,51,53,54)

In terms of results, almost half of the programmes focused
mainly on the evaluation of the feasibility and acceptability
of the programme®7-3%43-19 while three others focused on the
description of the programme®“4%59  without analysing the
outcomes. In terms of domain behaviour, in the culinary
programme developed by Veneruso et al. the severity of ASD
symptoms and the daily living skills significantly improved“®.
They were assessed respectively using Childhood Autism Rating
Scale, Second Edition (CARS-2) and Vineland Adaptive Behavior
Scale II (VABS II) Daily Living Skills Scale®®.

In the programme developed by Buro et al. 4>, an improve-
ment in individuals’ behavioural strategies and self-efficacy was
detected using two scales from validated SCT-based surveys?.
In terms of dietary intake, the programme developed by Buro

https://doi.org/10.1017/5S0954422424000052 Published online by Cambridge University Press

and colleagues was effective in reducing the consumption
of added sugar®; this was measured using the Block Kids
2004 food frequency questionnaire™. However, no post-
intervention improvements were detected in the consumption
of fruits and vegetables“”. The taste education programme of
Thorsteinsdottir and colleagues confirmed that there were
no statistically significant results concerning the acceptance of
fruits, despite the increased odds of accepting vegetables, nuts
and seeds“*® However, in this study, children’s acceptance
was assessed through parent-reported intake of selected food
items“”#®_ Moreover, the programme showed a positive effect
when compared with a waiting group, on all measures of Meals
in Our Household Questionnaire. These effects remain stable
through the 6 months follow-up period“”4®,

The mobile health intervention provided by Kral et al.*? did
not yield significant differences in terms of changes in the
consumption of the targeted foods or beverages between the
two groups. Only children who consumed few fruits and
vegetables at baseline and who were highly engaged with the
technology increased their intake post-intervention®®.

Furthermore, the comprehensive behavioural family-based
lifestyle intervention (CBFLI) programme conducted by
Espinoza and colleagues showed a significant decrease in BMI
Z-scores in children with ASD as in NT children without specific
adaptations for the ASD population®?. However, the general-
isability of this result is limited by the specific study sample
characteristics: low-income, Hispanic/Latino, Spanish-speaking
families®?),

In detail, the specific characteristics of the nutrition education
programmes that were customised for individuals with ASDs are
reported in Table 4.

Programmes to counteract food selectivity

Analysing the programmes addressing FS (Table 3), it was
observed that most of them were presented in RCT pilot studies
(six out of fifteen)?1232436:5550) followed by RCTs (four out of
fifteen)@059, All studies were conducted in the USA, with the
exception of Marshal J. et al. (2015), which was conducted in
Australia®”. The sample size of the studies was small: no study
surpasses the participant count of forty-four participants.

Since all the analysed programmes were addressing children
(maximum age 13 years), most of them (thirteen out of
fifteen)20-21.23:24.27353655-57) jnyolved caregivers and were
divided into PMPs (ten out of thirteen)?021,23.24.27,3655-57) 3nd
PSPs (three out of thirteen)?#3559 Parental involvement was
absent in only two programmes®®?., Regarding the intervention
setting of PMPs, six studies out of ten?1:2324273057 were carried
out in home setting, three out of ten®>5> in clinical setting, and
one out of ten®® at home and in clinical settings.

Regarding the type of intervention of PMPs, the majority of
studies considered were behavioural, two out of ten®”5%
employed different strategies (behavioural, sensory-based
strategies and communication support) and just one®® was
sensory-based only.

As for PSPs, two out of three?*5® were psychoeducational
and supportive programmes, while one out of three® aimed for
parental education about the typical sensory integration
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Table 3. Table summarising programmes targeting food selectivity in individuals with ASD

Individual/
Study Area and set- Duration and fre- Sample characteris- Type of interven- group ses-
design ting quency tics Programme objectives tion sions Actors involved PSP*/PMP!
Marshall J. etal. RCT Australia (clini- 10 weekly or inten- 44 children (2-6 Expanding dietary variety Behavioural Individual Speech and language PMP
20150 (a) cal setting) sive sessions, years old) and volume and reducing intervention sessions pathologist
30-60 min each ~ Weight assessed challenging behaviours Parent educator
plus 1 follow-up Caregiver
sessions after 3
months
Marshall J. etal. RCT Australia (clini- 10 weekly or inten- 34 children (2-6 Expanding dietary variety Sensory-based  Individual Speech and language PMP
2015%9 (b) cal setting) sive sessions, years old) and interaction with food intervention sessions pathologist
30-60 min each  Weight assessed Parent educator
plus 1 follow-up Caregiver
session after 3
months
Johnson C. R. Open pilot ~ USA (home) 9 sessions over 16 Parents of 14 chil- Reducing challenging child’s Behavioural Individual Therapist certified in PMP
et al. 2015@" trial weeks, 60-90 dren (2-7 years behaviours and caregiver intervention sessions Behaviour Analysis
min each old) stress and expanding Caregiver
Weight assessed dietary variety
Peterson K. M. Prospective USA (clinical 9-16 sessions 3 3 children (4-6 years Expanding dietary variety Behavioural Individual ABA therapist Caregivers
et al. 20162 study setting) times a week, old) and reducing challenging intervention sessions not
(a) 1-5 h each Weight not assessed behaviours involved
Peterson K. M. Prospective USA (indoor 15-19 sessions 3 3 children (4-6 years Expanding dietary variety Sensory-based  Individual Doctoral student in Caregivers
et al. 20162 study playground times a week, old) and reducing challenging intervention sessions applied behaviour not
(b) equipped 1-5 h each Weight not assessed behaviours analysis (ABA) who involved
with play completed 3-d basic
materials and and 2-d advanced
feeding training on sequential
rooms, 4 m oral sensory approach
by 4m,ina (SOS)
clinic)
Johnson C. R. Pilot RCT USA (home) 7 weekly sessions 42 children (2—11 Reducing challenging child’s Behavioural Individual Psychologists or behav- PMP
et al. 20193 plus 4 sessions years old) behaviours and caregiver intervention sessions iour analysts
every other week, Weight not assessed stress Dietitian
60-90 min each, Caregiver
plusup to 3
parent coaching
appointments via
VSEE
Rohacek A. et al. Pilot RCT USA (home) 6 weekly sessions, 29 parents of chil- Reducing child’s challenging Behavioural Group ses- Experienced clinician PMP
20234 (a) 120 min each, dren with ASD behaviours, caregiver intervention sions with ASD expertise
plus 1 follow-up (5-9 years) stress, and improving Caregiver
session after 6 Weight not assessed caregiver mental health
months functioning
Rohacek A. et al. Pilot RCT USA 6 weekly sessions, 9 caregivers of chil-  Reducing child’s challenging Psychoeducation Group ses- Experienced clinician PSP
20234 (b) 120 min each, dren with ASD behaviours, caregiver sions with ASD expertise

plus 1 follow-up
session after 6
months

(5-9 years)
Weight not assessed

stress, and improving
caregiver mental health
functioning

Caregiver
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Table 3. (Continued)

Individual/
Study Area and set- Duration and fre- Sample characteris- Type of interven- group ses-
design ting quency tics Programme objectives tion sions Actors involved PSP*/PMP!
Cosbey J. etal. Pilot study USA (home) 9-21 sessions, 3 children (6-8 years Expanding dietary variety Behavioural Individual Occupational therapist PMP
20177 according to the old) and their fami- and reducing challenging strategies, sessions Speech and language
child lies behaviours sensory-based pathologist certified in
Weight not assessed strategies and behaviour analysis
communica- Caregiver
tion support
Trewin A. et al. Descriptive  USA At the discretion of ~ Parents of 5 children Educating parents about the Sensory-based  Individual Caregiver PSP
202209 study parents (2—-8 years old) sensory integration factors intervention sessions
Weight not assessed that can contribute to
feeding difficulties
Sharp W. G. Pilot RCT USA (home) 8 weekly sessions, 10 families with chil-  Reducing challenging child’s Behavioural Group ses- Behavioural psycholo- PMP
et al. 20149 60 min each dren aged 3-8 behaviours and caregiver intervention sions gist
years old stress and expanding Postdoctoral psychology
Weight assessed dietary variety fellow
Caregiver
Muldoon D. et al. Follow-up USA (clinical 31-36 twice-a-week 3 children (3-5 years Expanding dietary variety Behavioural Individual Registered behaviour PMP
201869 on a pilot setting) sessions, 50 min old) and their care- and reducing challenging strategies, sessions technician
study each, for no more givers behaviours sensory-based Speech and language
than 6 months Weight not assessed strategies and pathologist certified in
communica- behaviour analysis
tion support Caregiver
Sharp W. G. RCT USA (home 10 sessions over 12 Parents of 38 chil- Reducing child’s challenging Behavioural Group ses- Behavioural psycholo- PMP
et al. 20190 and clinical weeks, 90 min dren (3-8 years behaviours and caregiver intervention sions gist
(a) setting) each plus 1 old) stress and expanding Postdoctoral psychology
booster session Weight assessed dietary variety fellow
after 2—4 weeks Dietitian
plus 1 follow-up Caregiver
session after 1
month
Sharp W. G. RCT USA 10 sessions, 90 min  Parents of 38 chil- Reducing child’s challenging Psychoeducation Group ses- Psychologist trained at PSP
et al. 20199 each dren (3-8 years behaviours and caregiver sions reliability
(b) old) stress and expanding Caregiver
Weight assessed dietary variety
Matheson B. E.  Pilot study  USA (home) 16 weekly sessions, Parents of 20 chil- Promoting weight loss and Behavioural Group ses- Clinical psychologist PMP
et al. 201967 60 min each, plus dren (6—13 years increasing intake of fruits intervention sions Expert in movement-
1 session with old) and vegetables and physi- based instruction for
parent—child Weight assessed cal activity children with ASD
Caregiver

Legend: The programmes shown in the table are colour coded: in green are programmes aimed only at individuals with ASD, and in blue are those involving parents/caregivers. Area and setting: identifies the location of the study and the setting
of the programme’s sessions. Duration and frequency: identifies the number of sessions held and the frequency with which they were conducted (e.g. weekly, biweekly . . . ). Sample characteristics: identifies the number of study participants,
age and whether a weight assessment was conducted. Programme objectives: identifies the goals that the programme sets out to achieve. Type of interventions: identifies the strategies implemented in the programme. Individual/group
sessions: identifies whether programme sessions are group or individual. Multicomponent: identifies the actors involved during the programme sessions.

* PSP, parent support programme.

1 PMP, parent-mediated programme.
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Table 4. Schematic representation of the nutrition education programmes’ specific characteristics aimed at an appropriate declination in favour of individuals with ASDs, combined with their relative rationale

Specific characteristic

Examples from the programmes analysed

Rationale

Visualised education (VE)(®7-4345-50,52-54)

Experiential learning (EL)(®7:45-50,52-54)

Goal setting(43-46:52-54)

Homework assignment(39.43-49,51,54)

Language and communication(®7-50:52-54)

Songs®*"

Games(38:47-49,54)

Predictable rituals, routines and/or sched-
ules@1-43,52-54)

Behavioural techniques®353.54)

Reinforcement strategies(#243:45:46,50,52-54)

Sensory environment(#749:52,53)

Involvement of facilitators(37:38:42-50,52-54)

- Use of technology (i.e. online lessons, mobile applications, websites and vid-

€0s)
- Printed materials (i.e. ingredient inventories, graphic handouts)

- Known predilection towards the use of these tools by individuals with
ASD, underscored by the high rate of screentime('®)
- Effectiveness of video-based interventions in youth with ASD(.71

- Cooking classes (i.e. making fresh pasta by hand or preparing salad etc.), pro- - Exposure therapy to reintroduce new or disliked foods, given the high

posing basic or simplified recipes with few steps, directions for safe kitchen
use (stove, oven etc.), and using adaptive tools (i.e. knife with facilitated

handle)
- Tasting sessions (including creating a personalised Food Dictionary)
- Grocery shopping

First for a targeted food exposure or maintaining a regular mealtime schedule or

for eating healthy foods,
then reinforcing meeting goals or long-term goals
- Practising healthy food exposure and/or behavioural techniques
- Took photos of foods with the programme app

- Simplified language (both in verbal instructions and in the materials provided)

- Calm verbal assurance and directions (‘First this, then this’)

Simple group songs

- Parent—child games during tasting sessions

- Class rituals and routine (i.e. written agendas, visual schedules and sequenc-

ing of activities in a predictable order)
- Mealtime routines and eating schedule
- Cognitive behavioural treatment (CBT)
- Applied behavioural analysis (ABA)

Positive reinforcement (rewards): f.e. ‘punch cards’, where punches can then be

traded in for a prize previously identified
- Non-sensory stimulating, calm and supporting®?
- Provision of a relaxing additional room(749)

- Inclusion of relaxing activities (i.e. arts and crafts projects, whole-body move-

ments) in between(®3)

- Parents42-5052-54)

- Child’s behavioural interventionist(?)
- Early intervention providers*?

- School teacher(37:38)

prevalence of FS in the ASD population(’

- (For cooking and tasting sessions) strategies for addressing disliked
organoleptic food features

- (For cooking classes) powerful combination of health promotion and
life skills training" to help overcome the reduced manual dexterity
frequently found in individuals with ASD

- (For cooking classes) to encourage the reuse of recipes in daily prac-
tice

- Promotion of the knowledge transition of the concepts provided during
class (from a theoretical and/or practical perspective) into their home
life

- To involve parents as facilitators towards concepts ultimate internalisa-
tions, resulting in a lasting behavioural change

Simplification of the learning process and the concepts internalisation,
given the frequent presence of intellectual impairment in the popula-
tion with ASD®

- Skill enhancement to facilitate multistep processing among the ASD
population®!-73

- To establish joint attention and to build social engagement*?

Efforts to add higher spontaneously and fun to the learning process

- Generally appealing for individuals with ASD“3)

- Useful for self-regulation®

- As a form of priming(®®

Counteracting behavioural inflexibility and need for sameness, frequent
in individuals with ASD, which are in direct contrast to the variability
of eating experiences®?)

Facilitation of the learning process including integration of healthy eating
habits into one’s eating habits®374)

- Sensory issues present a significant challenge for ASD individuals,
especially within a classroom setting, affecting their learning efficiency
and behavioural control”®

- To allow children overwhelmed by sensory stimuli to relax“7-49)

- To anticipate sensory overstimulation(®3)

Modelling, role-playing® and dyadic activities for favouring the internal-
isation of the new behaviour(7677))

(028
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difficulties in individuals with ASD. Concerning the two
programmes that did not support parental involvement®?,
one was behavioural, whereas the other was sensory-based.

The duration and frequency of intervention varied across
programmes, with the number of sessions ranging from a
minimum of 6 to a maximum of 36 weeks. The session
frequencies ranged from less than once a week to weekly,
biweekly, three times a week and an intensive option of ten
sessions in one week. Among the programmes, four out of
ten+30.56:57) PMPs and two out of three®*59 PSPs supply group
sessions; while programmes that do not involve parents provide
individual sessions.

The professional figures involved in the programmes were
mainly psychologists, speech and language therapists, and
certified therapists in applied behaviour analysis (ABA). Only
two out of fifteen programmes?>® had the presence of
dietitians. It is worth noting that anthropometric assessment

was conducted in seven out of fifteen@:21,36:55,57

programmes.

In terms of programme objectives, the fundamentals were: ()
reducing children’s challenging mealtime behaviours (12/15
programmes)?0-2427.36:5557) (jj) expanding dietary variety (9/15
programmes)?%2227:36,5557 and (iii) reducing caregivers’ stress
(7/15 programmes)?1,23:2430,50)

In terms of results, studies that compared behavioural
interventions with other types showed greater effectiveness of
behavioural ones. In Rohacek A. et al. (2023)?¥ a blinded
evaluator used the Clinical Global Impression-Improvement
(CGI-D, a clinician-rated scale that tracks changes in global
functioning and response to treatment, to compare the
behavioural PMP and the PSP. CGI-I reported a statistically
significant improvement in the former compared with the
latter®®. In addition, the rates of treatment acceptability and
satisfaction were higher in the behavioural PMP and during the
follow-up period, and the decrease in depressive symptoms was
maintained in the behavioural PMP, whereas no such main-
tenance was observed in the group assigned to the PSP?Y. In the
study by Peterson K. M. et al. (2016), children who were assigned
to the behavioural intervention showed an increase in their
consumption of target foods, whereas this was not observed in
the group that received the sensory-based intervention®?.
However, treatment generalisation was observed in two of
the three children who initially participated in the sensory
intervention and were subsequently assigned to the behavioural
intervention®?. Therefore, the implementation of the behav-
ioural intervention after the sensory intervention resulted in a
potential treatment generalisation effect®?. In the study of Sharp
W. G. etal.(2019), a higher rate of improvement was observed in
the behavioural PMP compared with the PSP®®. This improve-
ment was measured using the CGI-I scale by a blinded
independent evaluator®. Meanwhile, children participating in
the behavioural PMP showed significantly lower scores on the
Brief Autism Mealtime Behavior Inventory (BAMBID at both
week 12 and week 1659, The group assigned to the behavioural
PMP showed an increase in the grams consumed during the meal
observations at both times, and a decrease was observed in the
group assigned to the PSP at each timepoint®®. At 20-week
follow-up, the CGI-I score remained unchanged from week 16
levels for twelve participants of the behavioural PMP (80 9%)059),

https://doi.org/10.1017/5S0954422424000052 Published online by Cambridge University Press

Finally, in Marshall J. et al. (2015) study favourable outcomes
were achieved regardless of intervention type (behavioural or
sensory-based), but although the differences were not sta-
tistically significant, it is important to note that from a clinical
point of view participants in the behavioural PMP demonstrated
greater improvement in dietary variety compared with the
sensory-based PMP®@?,

Conclusion

Various nutritional interventions are documented in the
literature aimed at individuals with ASD, including those aimed
at reducing FS in individuals with ASD and those aimed at
enhancing their dietary quality and food choices.

Regarding the former, no study has analysed the long-term
impact. They mainly focused on assessing feasibility in
improving symptoms related to social and behavioural areas,
as well as dietary habits. However, programmes that aim to
improve dietary quality may have limited effectiveness if the
individuals they target show marked FS, so the strength of such
programmes lies in implementing strategies that take this into
account as well.

Considering programmes aimed at reducing FS, there is
currently no gold-standard approach. However, behavioural
strategies are associated with significant improvements in eating
behaviour. One limitation of these programmes is that, in their
effort to expand the eating repertoire of individuals with ASD,
healthy foods are not consistently introduced at the outset of
treatment sessions. Consequently, the path to improvement may be
prolonged, necessitating the later implementation of a programme
specifically targeting the enhancement of food quality.

In conclusion, this narrative review provides the reader with a
better understanding of the nutrition interventions implemented
to date for individuals with ASD, divided into nutrition education
programmes and those aimed at reducing FS. It highlights the
need to test the effectiveness of the former since this aspect is
missing in the literature and provides a starting point for the
implementation of further studies to define the role of sensory-
based interventions, communication support and psychoedu-
cational approaches in reducing FS.
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