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A B S T R A C T

Several studies have described the atypical eating behaviors frequently occurring in children with Autism
Spectrum Disorder (ASD), and food selectivity is the most frequent of these problems. The everyday man-
agement of mealtime behaviors among children with ASD can have a negative impact on family routines
and become a significant stressor for families. However, much remains unknown about why food selec-
tivity is so prevalent among individuals with ASD. The objective of this study was to investigate clinical
and behavioral features in individuals with ASD with the aim of identifying distinctive clinical profiles
in children with and without food selectivity. A total of 158 children with ASD were enrolled in this study:
79 participants with food selectivity (FS) were age and sex matched with 79 participants without food
selectivity (No FS). All participants and their parents completed a battery of psychological tests for a com-
prehensive evaluation of ASD symptoms, cognitive abilities, adaptive skills, behavioral problems and parental
stress level. No statistically significant difference on gastrointestinal symptoms and growth adequacy was
found between the FS group and the No FS group. Overall, the FS group showed significantly higher rates
of ASD symptoms as compared to the No FS group in the questionnaires completed by parents. Further-
more, parents of the FS group reported significantly higher levels of parental stress and a larger degree
of their children’s behavioral problems as compared to the No FS group. Finally, there were no differ-
ences between the FS and the No FS group on any adaptive skill domain. Our findings suggest that the
identification of distinctive clinical and behavioral patterns in children with ASD and food selectivity is
a crucial issue for parents and therapists in the daily management.

© 2015 Elsevier Ltd. All rights reserved.

Introduction

Autism Spectrum Disorder (ASD) is a neurodevelopmental dis-
order characterized by impairments in two core domains: social
communication and restricted and repetitive patterns of behavior,
interests, or activities (American Psychiatric Association, 2013). Ac-
cording to the Diagnostic and Statistical Manual of mental disorders-
5th edition (DSM-5) criteria, people with ASD fall on a continuum
with individuals characterized by the severity of their symptoms
in the two core domains. Furthermore, intellectual disability and/
or language impairment contribute to the heterogeneous
presentation of ASD.

Behavioral problems, such as tantrums, comorbidity with other
psychiatric disorders, abnormal sleep patterns and unusual feeding
behaviors, are often present in children with ASD and the every-
day management of these problems is a challenge for clinicians and
families (Dominick, Davis, Lainhart, Tager-Flusberg, & Folstein, 2007).
Although not a diagnostic feature of ASD, feeding problems are
common in this clinical population, and food selectivity is the most
frequent one (Ahearn, Castine, Nault, & Green, 2001; Cornish, 1998;
Dominick et al., 2007; Heiss, Moody, Crosley, & Campbell, 2005;
Kerwin, Eicher, & Gelsinger, 2005; Nadon, Feldman, Dunn, & Gisel,
2011; Schmitt, Heiss, & Campbell, 2008; Schreck, Williams, & Smith,
2004; Williams, Gibbons, & Schreck, 2005; Williams, Dalrymple, &
Neal, 2000).

Literature studies have shown that this atypical eating behav-
ior is more prevalent in children with ASD than in typically
developing children. Furthermore, food selectivity is often associ-
ated with inadequate nutrient intake (i.e., estimated average
requirement [EAR], and adequate intake [AI]) suggesting that a
limited diet may put any child at risk for nutritional deficiency
(Bandini et al., 2010; Bicer & Alsaffar, 2013; Schmitt et al., 2008).
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However, studies examining the prevalence of food selectivity
in children with ASD have reported highly variable rates, ranging
from 13% to 87% (Ahearn et al., 2001; Bandini et al., 2010; Collins
et al., 2003; Cornish, 1998; Dominick et al., 2007; Field, Garland,
& Williams, 2003; Kalyva, 2009; Klein & Nowak, 1999; Nadon et al.,
2011; Schmitt et al., 2008; Schreck & Williams, 2006; Schreck et al.,
2004; Suarez, Nelson, & Curtis, 2013; Whiteley, Rodgers, & Shattock,
2000; Williams et al., 2000, 2005). For instance, Whiteley et al. (2000)
reported that 83% of parents indicated that their children ate a re-
strictive repertoire of foods. Similarly, Schreck and Williams (2006)
found that 72% of parents reported their children having a limited
food repertoire. On the other hand, Klein and Nowak (1999) found
that only 53% of their children with ASD were reluctant to try new
foods, and Bandini et al. (2010), comparing food selectivity between
children with ASD and typically developing children, indicated an
even lower rate (41.7%) of this atypical eating behavior in their
sample of children with ASD. It is worth noting that these studies
included different definitions of food selectivity, distinct method-
ologies, including rating scales, checklists and interviews, as well
as daily food record diaries, and this issue may represent a possi-
ble explanation for these discrepancies. Therefore, a degree of
variability may disappear if similar assessment criteria and defi-
nitions of food selectivity were used. Such a definition was provided
by Bandini et al. (2010) to comprise three separate domains: food
refusal, limited food repertoire and high-frequency single food intake
(Bandini et al., 2010). In more detail, these authors defined food
refusal based on the absolute number of foods the parent indi-
cated that the child would not eat, as well as the percentage of foods
the child would not eat relative to the number of foods offered.
Limited food repertoire was described as the number of unique foods
(including beverages) each child consumed over a 3-day period.
Finally, high-frequency single food intake (excluding beverages) was
delineated as single foods eaten more than 4–5 times daily (Bandini
et al., 2010).

Several hypotheses have been drawn to explain food selectivi-
ty in ASD. Some studies have observed that gastrointestinal (GI)
problems are common in ASD and, even though the results are con-
trasting, food selectivity may contribute to GI problems in a portion
of these individuals (Chaidez, Hansen, & Hertz-Picciotto, 2014;
Gorrindo et al., 2012; Horvath & Perman, 2002; Ibrahim, Voigt,
Katusic, Weaver, & Barbaresi, 2009; Maenner et al., 2012; Mazefsky,
Schreiber, Olino, & Minshew, 2014; Mazurek et al., 2013; Mouridsen,
Isager, & Rich, 2013; Nikolov et al., 2009; Valicenti-McDermott,
McVicar, Cohen, Wershil, & Shinnar, 2008; Whitehouse, Maybery,
Wray, & Hickey, 2001). Furthermore, it has been suggested that
sensory processing problems, such as sensory sensitivity, which are
common among individuals with ASD, could be possible mecha-
nisms underlying food selectivity (Cermack, Curtin, & Bandini, 2010;
Mazurek et al., 2013; Suarez et al., 2013). In fact, determining factors
of food selectivity are often associated with texture, taste, temper-
ature, smell preferences and consistency (Williams et al., 2000).
Highlighting the clinical importance of this issue, one of the crite-
ria for the diagnosis of ASD in the new DSM-5 concerns hyper- or
hypo-reactivity to sensory input or unusual interests in sensory
aspects of the environment (American Psychiatric Association, 2013).

Although it has been demonstrated that food selectivity is a
chronic problem unlikely to change without treatment, much
remains unknown about why food selectivity is so prevalent among
individuals with ASD. Finally, to our knowledge, no previous study
has investigated if food selectivity is associated with distinctive clin-
ical features in children with ASD. Thus, the objective of this study
was to investigate clinical and behavioral features in individuals with
ASD with the aim of identifying distinctive clinical profiles in chil-
dren with and without food selectivity. Specifically, we hypothesize
that individuals with food selectivity exhibit higher levels of clin-
ical symptoms and behavioral and emotional problems compared

to children without food selectivity. Moreover, given that the atyp-
ical eating behaviors may become a significant stressor for families,
we hypothesize that the level of parental stress would be higher
in parents of children with food selectivity compared to parents of
children without food selectivity. Finally, considering that re-
stricted intakes of food may lead to growth problems and cause GI
symptoms, we expect that children with food selectivity would report
higher levels of these problems relative to children without food
selectivity.

Materials and methods

Participants

Study participants included 158 children with ASD, all Cauca-
sians of Italian descent (aged 3 to 12 years; mean age ± SD:
7.16 ± 2.046). At entry into the study, ASD had to be diagnosed by
an expert clinician using DSM-IV-TR criteria (American Psychiatric
Association, 2000). All of these children were referred to the Child
Neuropsychiatry Unit of the Children Hospital Bambino Gesu’ of
Rome (Italy) between December 2012 and December 2013. Exclu-
sion criteria for all children included the presence of specific genetic
disorders, other medical disorders and epilepsy. The parents of all
participants provided written informed consent. Data were collect-
ed in our outpatient service by a multidisciplinary team (i.e., pediatric
neuropsychiatrists and psychologists, pediatricians and speech thera-
pists). Given the extensive assessment battery, in order to reduce
testing burden and control for fatigue in children and caregivers,
we divided the evaluation into three separate two hour sessions com-
pleted in separate visits by the same administrator.

Of the 158 participants, 79 participants with food selectivity (FS)
(67 males and 12 females, aged 4 to 12 years; mean age ± SD:
7.22 ± 2.042) were age and sex matched with 79 participants without
food selectivity (No FS) (69 males and 10 females, aged 3 to 12 years;
mean age ± SD: 7.10 ± 2.061). Participants were included in the FS
group if, on the revised Food Frequency Questionnaire (FFQ), parents
indicated that their child had issues with one of the following food
selectivity criteria: food refusal and/or high frequency single food
intake (Bandini et al., 2010).

Assessment of atypical eating behaviors

All parents of children with ASD included in the study com-
pleted a specific questionnaire about their child’s dietary habits and
use of special diets. We defined food selectivity as comprising two
separate domains: food refusal and high frequency single food intake.
We used a modified version for parents of the Youth/Adolescent Food
Frequency Questionnaire (YAQ) in order to assess food refusal and
high frequency single food intake (Field et al., 1999). The revised
Food Frequency Questionnaire (FFQ) contains 131 food items, and
asks parents to write in foods that were not included on the FFQ if
the child ate them at least once per week on average over the past
year (Bandini et al., 2010). We assessed food refusal based on the
absolute number of foods the parent indicated that the child would
not eat, as well as the percentage of foods the child would not eat
relative to the number of foods offered (Bandini et al., 2010). We
defined high frequency consumption as single foods the child ate
more than 4–5 times daily. Beverages were not included in this
measure, because it is not uncommon to consume a beverage 4 or
more times a day (Bandini et al., 2010).

Furthermore, all parents of the FS group, were interviewed about
the types and sensory factors linked to food selectivity (i.e. “texture”,
“form”, “color”, “smell”, “taste”, “temperature”, “quantity”, “brand
or packaging”, “rituals surrounding eating”, “unspecified”).
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GI symptoms and growth adequacy evaluation

In order to investigate the presence of GI symptoms we used the
“Consensus report” and the “Recommendations for evaluation and treat-
ment of common gastrointestinal problems in children with ASD” (Buie,
Fuchs, Furuta, Kooros, Levy, & Lewis, 2010; Buie, Fuchs, Furuta,
Kooros, Levy, & VandeWater et al., 2010). According to these guide-
lines, the parents of all participants were interviewed on the presence
of GI symptoms: 1. constipation; 2. chronic diarrhea; 3. gastro-
esophageal reflux; 4. vomiting (Buie, Fuchs, Furuta, Kooros, Levy,
& Lewis, 2010; Buie, Fuchs, Furuta, Kooros, Levy, & VandeWater et al.,
2010).

Specifically, the presence of GI symptoms was investigated
through a complete medical history. Parents were interviewed for
what they mean with the term “constipation, diarrhea,
gastro-esophageal reflux and vomiting,” the frequency of bowel
movements and vomiting, the consistency and size of stools,
whether the child experiences abdominal pain, definition of the
age at symptom onset, whether symptoms develop abruptly or grad-
ually, family history of allergy or atopic disease, the presence of
celiac disease, the presence of chest pain or heartburn,
extraesophageal manifestation of airway (Buie, Fuchs, Furuta, Kooros,
Levy, & Lewis, 2010; Buie, Fuchs, Furuta, Kooros, Levy, & VandeWater
et al., 2010). Moreover, each child underwent a complete physical
examination with a pediatrician (Buie, Fuchs, Furuta, Kooros, Levy,
& Lewis, 2010; Buie, Fuchs, Furuta, Kooros, Levy, & VandeWater
et al., 2010). Given that the body mass index (BMI) (kg/m2) is one
of the objective growth parameters useful for diagnosis and
monitoring of failure to thrive or obesity, weight and height
were measured, and BMI was calculated for all participants (Cole,
Bellizzi, Flegal, & Dietz, 2000; Cummings, John, Davis, & McTimoney,
2005).

Evaluation of ASD symptoms

All the children were assessed for the presence of ASD symp-
toms through the Autism Diagnostic Observation Schedule-
Generic (ADOS-G) completed by a licensed clinician (Lord, Risi,
Lambrecht, Cook, & Leventhal, 2000). The ADOS-G is a semi-
structured, standardized, play-based assessment measuring current
autistic behaviors. The ADOS-G is divided into four separate modules,
and each module is aimed at a specific level of expressive lan-
guage ability. Specifically: Module 1 is intended for children who
do not use spontaneous phrase speech consistently; Module 2 is
for children with some flexible phrase speech who are not verbal-
ly fluent; Module 3 is for verbally fluent children for whom playing
with toys is age appropriate; Module 4 for verbally fluent adults
and for adolescents who are not interested in playing with toys
such as action figures (Lord et al., 2000). In the present study, 79
children (37 of the FS group and 42 of the No FS group) per-
formed Module 1, 54 children (30 of the FS group and 24 of the
No FS group) performed Module 2, and 23 children (12 of the FS
group and 11 of the No FS group) performed Module 3. However,
the ADOS-G algorithm does not include Restricted/Repetitive Be-
havior or Interests (RRB) and literature studies have suggested that
if this domain is included in the algorithm it might help to in-
crease ADOS-G diagnostic stability (Lord et al., 2006). Therefore,
in order to evaluate ASD severity, a revised algorithm has been
used in the present study (Gotham, Risi, Pickles, & Lord, 2007). In
more detail, the total cut-off of the revised algorithm comprise the
Social Affect (SA) and the RRB domains and is divided into a 10-
point severity score (de Bildt et al., 2011; Gotham, Pickles, & Lord,
2009).

Furthermore, in order to evaluate the presence of ASD symp-
toms through parent reports, the parents of all participants
completed the Autism Diagnostic Interview-Revised (ADI-R), the

Social Responsiveness Scale (SRS) and the Social Communication
Questionnaire (SCQ) with a licensed clinician (Constantino & Gruber,
2005; Lord, Rutter, & Le Couteur, 1994; Rutter, Bailey, & Lord, 2003).
The ADI-R is a 93-items standardized, semi-structured interview
schedule based on the DSM-IV (American Psychiatric Association,
1994) and ICD-10 (World Health Organization, 2010) diagnostic clas-
sification of ASD. A subset of 37 items from the ADI-R is used to
create a diagnostic algorithm, which includes three domains: A. qual-
itative abnormalities in reciprocal social interaction; B. qualitative
abnormalities in communication; C. restricted, repetitive and ste-
reotyped patterns of behavior.

The SRS is a 65-item questionnaire evaluating social and autis-
tic behaviors for 4- to 18-year-olds (Constantino & Gruber, 2005).
The Italian adaption was used in this study and this version has dem-
onstrated good to excellent psychometric properties (Zuddas, Di
Martino, Delitala, Anchisi, & Melis, 2010).

The SCQ is a 40-item parent-report screening questionnaire for
ASD, based on the ADI-R (Rutter et al., 2003). It is available in two
forms: lifetime and current. We used the lifetime form, which focuses
on the child’s entire developmental history, providing a total score
that is interpreted in relation to specific cut-off points. Specifical-
ly, a cut-off score of 15 or greater is used as possible indicator of
ASD. This tool has shown good psychometric properties (Cianchetti
& Fancello, 2007).

Assessment of cognitive and adaptive skills

A total of 135 children with ASD were able to complete a
cognitive evaluation. Specifically, 63 children (36 of the FS group
and 27 of the No FS group) were assessed through Griffiths Mental
Developmental Scale-Extend Revised (GMDS-ER) and 72 children
(34 of the FS group and 38 of the No FS group) were evaluated
through Leiter International Performance Test-Revised (Leiter-R)
(Griffiths, 2006; Leiter, 1979; Roid & Miller, 1997). Furthermore,
the parents of all participants were interviewed by a trained
and experienced clinician in order to measure the children’s
adaptive skills through the Adaptive Behavior Scale-Survey Form
(VABS-SF) (Balboni & Pedrabissi, 2003; Sparrow, Balla, & Cicchetti,
1984).

The GMDS-ER I and II assess the child’s strengths and weak-
nesses in all developmental areas, and can be used to measure the
rate of development for children from birth to 8 years of age. The
GMDS-ER comprises six scales evaluating six areas of develop-
ment. In the present study, all children were not able to perform
GMDRS-ER Practical Reasoning area. Griffith’s six subscales are ex-
pressed as quotients to constitute the General Developmental
Quotient (GDQ). Developmental quotients rather than mental age
are used in order to make possible comparisons of children of dif-
ferent chronological ages and of a child’s performance at different
time periods.

The Leiter-R is a nonverbal intelligence test of cognitive abili-
ties for children from 2 to 18 years (Roid & Miller, 1997). In the
present study, four subtests (Figure Ground, Form Completion, Se-
quential Order and Repetitive Pattern) of the Visualization and
Reasoning domains were administered. Based on these four subtests,
the Leiter–R yields a standardized nonverbal Brief Intelligence Quo-
tient (IQ) score. Each of the subtests used and brief IQ scores have
shown excellent validity and reliability.

The VABS-SF is a 297-item standardized parent interview of ev-
eryday adaptive behaviors divided into four general domains of
functioning: Communication Skills, Daily Living Skills, Social Skills
and Motor Skills. An adaptive behavior composite score for each of
the four domains was attained for all participants and trans-
formed into equivalent ages based on published Italian norms
(Balboni & Pedrabissi, 2003).

128 V. Postorino et al./Appetite 92 (2015) 126–132



Evaluation of children behavioral problems and parental stress

The parents of all children included in the study completed the
Child Behavior Checklist (CBCL) and the Parent Stress Index-Short
Form (PSI-SF) to rate children’s emotional and behavioral prob-
lems and the perceived stress in parenting role (Abidin, 1990, 1995;
Achenbach & Eofbrock, 1983; Achenbach & Rescorla, 2000, 2001;
Guarino, Di Blasio, D’Alessio, Camisasca, & Serantoni, 2008).

The CBCL is an extensively used questionnaire available in two
versions: the preschool checklist (CBCL 1½-5) intended for use with
children aged 18 months to 5 years and the school-age version (CBCL
6–18) for children aged 6 to 18 years. In the present study we evalu-
ated the scores for three broad-brand scales: internalizing symptoms,
externalizing symptoms and total behavioral problems. Raw scores
for each clinical factor were transformed into T-scores based on pub-
lished norms. The psychometric properties of the CBCL show good
validity and reliability (Achenbach & Eofbrock, 1983; Achenbach &
Rescorla, 2000, 2001).

The PSI-SF is a 36-item questionnaire that measures different
aspects of perceived stress in the parenting role using three
subscales: parental distress (PD), parent–child dysfunctional inter-
action (P-CDI), and difficult child (DC). The total PSI-SF score is used
as an indicator of the parent’s overall experience of parenting stress
(Abidin, 1990, 1995; Guarino et al., 2008). The PSI-SF has been shown
to be a valid and reliable measure (Abidin, 1995; Guarino et al., 2008).

Data analysis

Data analyses were performed using the Statistical Package for
Social Sciences (SPSS 20.0 for Windows). Chi-square analyses were
used for dichotomous variables and one-way ANOVA was applied
to continuous variables. Prevalence rates of domains and type or
sensory factors associated with food selectivity were calculated on
the total number of participants of the FS group. Listwise dele-
tions were used to deal with missing data. An alpha level of 0.05
was set for statistical significance.

Results

Characterization of the ASD sample with atypical eating behaviors

Of the 158 children with ASD, 79 parents reported the pres-
ence of at least one domain of food selectivity; therefore these
participants were included in the FS group. Specifically, 73 (92.4%)
parents observed food refusal in their child. Contrarily, parents of
only 9 children reported a consumption of a single food more than
4–5 times daily (5 children snacks foods/desserts, 3 children breads
and cereals and one child main dishes). Moreover, parents of only
one child described that their child consumed one food more than
6 times daily (breads and cereals).

According to parent interviews, all of the FS children showed at
least one sensory factor linked to food selectivity. Moreover, 33
(41.7%) of these children reported a second sensory factor linked
to food selectivity and 18 (22.7%) children showed a third sensory
factor associated with food selectivity. In more detail, 68.4% (n = 54)
for “texture”, 53.2% (n = 42) for “taste”, 20.3% (n = 16) for “color”,
16.5% (n = 13) for “form”, 12.7% (n = 10) for “brand or packaging”,
10.1% (n = 8) for “smell”, 7.6% (n = 6) “unspecified”, 3.8% (n = 3) for
“rituals surrounding eating”, 2.5% (n = 2) for “quantity”, 1.3% (n = 1)
for “temperature.”

GI symptoms and growth adequacy in the study population

Of the total sample, 13.9% (n = 22) showed GI symptoms: 8.2%
(n = 13) of the FS group and 5.6% (n = 9) of the No FS group. Par-
ticularly, 6.3% (n = 10) reported vomiting (6 participants of the FS

group and 4 participants of the No FS group), 4.4% (n = 7) pre-
sented chronic diarrhea (3 participants of the FS group and 4
participants of the No FS group), 2.5% (n = 4) reported constipa-
tion (4 participants of the FS group) and 0.6% (n = 1) presented gastro-
esophageal reflux (1 child of the No FS group). There were no
statistically significant differences between the FS group and the No
FS group in relation to GI symptoms.

Furthermore, evaluating growth adequacy through BMI, there was
no statistically significant difference between the FS group
(mean ± SD: 17.59 ± 2.97) and the No FS group (mean ± SD:
18.22 ± 3.93).

Participants’ clinical symptoms, behavioral problems and parental
stress differences

Evaluating ASD symptoms by ADOS severity score, ADI-R, SRS
and SCQ, variance analysis showed that the FS group scored sig-
nificantly higher in SRS total score (p < .001) and SCQ total score
(p = .003) as compared to the No FS group. Differences on cogni-
tive abilities, revealed a significant difference between the FS and
the No FS group evaluated by Leiter-R (p = .023), with the No FS group
scoring significantly higher than the FS group. In contrast, adap-
tive skills assessment showed no statistically significant differences
between the FS and the No FS groups on any skill domain. Rating
behavioral and emotional problems, significant differences were de-
tected between the FS and the No FS groups on CBCL total subscale
(p = .005), as well as internalizing (p = .002) and externalizing
(p = .011) CBCL subscales. In more detail, the parents of the FS group
described a larger degree of impairment on CBCL total (mean ± SD:
60.86 ± 9.21) and along the CBCL internalizing (mean ± SD:
62.06 ± 9.25) and CBCL externalizing (mean ± SD: 56.08 ± 9.56)
subscales compared to parents of the No FS group (CBCL
total: mean ± SD: 55.79 ± 10.7; CBCL internalizing: mean ± SD:
56.78 ± 10.08; CBCL externalizing: mean ± SD: 51.78 ± 9.16) (Fig. 1).
Furthermore, parents of the FS group reported significantly higher
level of parental stress than parents of the No FS group on PSI total
score (p < .001) as well as PD (p = .006), P-CDI (p < .001) and DC
(p = .035) subscales (Fig. 1).

Comparisons of the clinical symptoms, behavioral problems and
parental stress between the FS and the No FS groups are provided
in Table 1.

Discussion

Several studies have shown that food selectivity is one of the most
frequent behavioral problems for many children with ASD (Ahearn
et al., 2001; Bandini et al., 2010; Dominick et al., 2007; Heiss et al.,
2005; Kerwin et al., 2005; Nadon et al., 2011; Schmitt et al., 2008;
Schreck et al., 2004; Williams et al., 2005). The everyday manage-
ment of mealtime behaviors among children with ASD can have a
negative impact on family routines, become a significant stressor
for families, and be a challenge for clinicians (Cornish, 1998; Williams
et al., 2000). Previous studies on the prevalence of food selectivity
in individuals with ASD have reported highly variable rates, ranging
from 13% to 87%, probably accounted by the use of different meth-
odologies and distinct definitions of food selectivity (Ahearn et al.,
2001; Bandini et al., 2010; Collins et al., 2003; Cornish, 1998;
Dominick et al., 2007; Field et al., 2003; Kalyva, 2009; Klein & Nowak,
1999; Nadon et al., 2011; Schmitt et al., 2008; Schreck & Williams,
2006; Schreck et al., 2004; Suarez et al., 2013; Whiteley et al., 2000;
Williams et al., 2000, 2005). In our study we found similar levels
of food refusal to the incidence rates of this domain reported by
other authors (Bandini et al., 2010; Schreck et al., 2004). In line with
the study of Bandini et al. (2010), we did not observe the high fre-
quency consumption of a single food in our sample: only 9 parents
of the FS group reported that their child consumed a single food
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more than 4–5 times daily. Studies have hypothesized sensory sen-
sitivity as a possible mechanism underlying food selectivity (Cermack
et al., 2010; Mazurek et al., 2013; Suarez et al., 2013). A recent lon-
gitudinal follow-up study examining the relationship between food
selectivity and sensory over-responsivity in 52 children with ASD,
at baseline and after 20 months, reported that higher level of over-
responsivity were associated with fewer foods accepted and this
association appeared to be stable over time (Suarez et al., 2013).
Our results show that all participants of the FS group reported at
least one sensory factor linked to food selectivity. Specifically, as
reported in the study of Williams et al. (2000), the most common
factors that parents felt influenced food selectivity were “texture”
(69.4%) and “taste” (53.2%). Another hypothesis that has been drawn
in order to explain the mechanisms underlying food selectivity in
ASD is the relationship between this atypical eating behavior and
GI symptoms: food selectivity may be a reason of GI symptoms at
least in a part of these individuals (Ibrahim et al., 2009; Nikolov et al.,
2009; Whitehouse et al., 2001). In our sample of children with ASD
the prevalence of GI symptoms was of 13.9%. Even though there were
no statistically significant differences between the FS and the No
FS group on the prevalence of GI symptoms, the FS group re-
ported a higher rate of these problems (8.2%). Thus, these data could
suggest that food selectivity may cause GI symptoms in a part of

these individuals. However, further longitudinal studies are needed
in order to determine the relationship between GI symptoms and
food selectivity in individuals with ASD. Previous studies investi-
gating the association between food selectivity and growth adequacy
have shown highly inconsistent results: either being under or being
overweight have been reported in children with ASD (Al-Farsi et al.,
2011; Bicer & Alsaffar, 2013; Bolte, Ozkara, & Poutska, 2002; Curtin,
Bandini, Perrin, Tybor, & Must, 2005; Mouridsen, Rich, & Isager, 2002;
Xia, Zhou, Sun, Wang, & Wu, 2010). For instance, Bicer and Alsaffar
(2013), evaluating growth adequacy by BMI-for-age percentile charts
in 164 children with ASD, found that only 11% of them were se-
verely thin or thin, whereas the majority of the children were
overweight and obese (58.5%). However, we did not detect any dif-
ferences between the FS and the No FS group in growth adequacy,
and either the FS or the No FS group resulted within the normal
weight range.

Moreover, in order to shed light on the distinctive features even-
tually associated with food selectivity in individuals with ASD we
seek to understand if clinical and behavioral differences were de-
tected in children with ASD with and without food selectivity. Overall,
the FS group showed significantly higher rates of ASD symptoms
as compared to the No FS group in the questionnaires completed
by parents (i.e., SRS and SCQ). However, we did not observe any

Fig. 1. CBCL and PSI profile in children with ASD with and without food selectivity.
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difference between the two groups in ASD symptoms in the mea-
sures scored by clinicians. Furthermore, parents of the FS group
reported significantly higher levels of parental stress and a larger
degree of their children’s behavioral problems as compared to the
No FS group. Finally, there were no differences between the FS and
the No FS group on any adaptive skill domain. An explanation of
these findings could be addressed as a result of parents’ percep-
tion. Specifically, parents of children with ASD and food selectivity
might perceive their child to have significantly more behavioral
and emotional problems than parents of children with ASD without
food selectivity, therefore experiencing higher levels of parental
stress.

Although this study supplements the available literature con-
cerning food selectivity in children with ASD, the interpretation of
our results should take into account some limitations. First, this is
a cross-sectional study, and although extremely useful for gener-
ating hypotheses, these hypotheses need to be further confirmed
by longitudinal investigations. Second, the participants included in

the study were clinically referred and not intended to be represen-
tative of children with ASD in the general population. Finally, food
selectivity evaluation was not derived from a daily food diary; there-
fore our evaluation may not adequately capture the variety of the
typical diet.

Conclusions

In conclusion, food selectivity has been extensively studied in
samples with ASD, and, despite the fact that recent studies have high-
lighted that this problem remains stable over time, further research
should be done to better understand the clinical phenomenology
of food selectivity in children with ASD. Moreover, given that food
selectivity may be a significant stressor for families with a nega-
tive impact on quality of life, this is an important research area that
warrants more attention.

The identification of distinctive clinical and behavioral pat-
terns in children with ASD and food selectivity is a crucial issue for
parents and therapists in the daily management. Recognizing these
patterns would be useful to develop adequate interventions and
treatment strategies.
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Table 1
Comparisons of clinical symptoms, behavioral problems and parental stress between
the FS and the No FS groups (Mean ± SD).

FSa Group No FSb Group ANOVA

(N = 79) (N = 79) F Pc

ADOS severity scored 5.80 ± 2.331 6.22 ± 1.830 9.971 NS
ADI-R A domaine 16.78 ± 7.774 15.90 ± 6.401 0.372 NS
ADI-R B domainf 9.33 ± 4.100 9.14 ± 4.306 0.047 NS
ADI-R C domaing 8.12 ± 4.156 6.67 ± 3.071 3.852 NS
SRSh* 81.17 ± 13.485 67.88 ± 18.366 14.793 <.001
SCQi** 16.12 ± 7.660 12.06 ± 7.868 9.086 .003
GMDS-ER-GDQj*** 72.58 ± 22.165 66.19 ± 23.060 1.242 NS
Leiter-R-BIQk**** 86.53 ± 23.403 98.58 ± 20.737 5.366 .023
VABS-SFl

Communication Skills 3.79 ± 2.396 4.19 ± 2.333 1.098 NS
Daily Living Skills 3.66 ± 2.005 3.72 ± 1.640 0.036 NS
Social Skills 2.98 ± 1.577 3.29 ± 1.697 1.404 NS
Motor Skills***** 3.34 ± 0.935 3.49 ± 0.909 0.678 NS
CBCL Intm 62.06 ± 9.253 56.78 ± 10.084 9.550 .002
CBCL Extn 56.08 ± 9.566 51.78 ± 9.168 6.732 .011
CBCL Toto 60.86 ± 9.216 55.79 ± 10.701 8.259 .005
PSI-SFp

PDq Percentile 61.09 ± 30.429 46.85 ± 31.065 7.837 .006
P-CDIr Percentile 72.09 ± 24.043 56.47 ± 27.856 13.182 <.001
DCs Percentile 72.68 ± 27.498 62.17 ± 31.904 4.553 .035
Total Percentile 73.85 ± 25.341 54.43 ± 31.696 16.768 <.001

a Group with ASD and food selectivity.
b Group with ASD without food selectivity.
c Indicates P < 0.05.
d Autism Diagnostic Observation Scale severity score.
e Autism Diagnostic Interview-Revised domain of qualitative abnormalities in re-

ciprocal social interaction.
f Autism Diagnostic Interview-Revised domain of qualitative abnormalities in com-

munication.
g Autism Diagnostic Interview-Revised domain of restricted, repetitive and ste-

reotyped patterns of behavior.
h Social Responsiveness Scale total score.
i Social Communication Questionnaire total score.
j Griffiths Mental Developmental Scale-Extend Revised-General Developmental

Quotient.
k Leiter-R-Brief Intelligence Quotient.
l Adaptive Behavior Scale-Survey Form.

m Child Behavior Checklist Internalizing score (T-Score).
n Child Behavior Checklist Externalizing score (T-Score).
o Child Behavior Checklist Total score (T-Score).
p Parent Stress Index-Short Form.
q Parental Distress.
r Parent–Child Dysfunctional Interaction.
s Difficult Child.
* SRS was completed by n = 157 parents.

** SCQ was completed by n = 157 parents.
*** GMDS-ER was performed by n = 36 of the FS group and n = 27 of the No FS group.
**** Leiter-R was performed by n = 34 of the FS group and n = 38 of the No FS group.
***** VABS-SF-Motor Skills domain was evaluated for n = 33 children.
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