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Abstract

Tourette syndrome (TS) is a neurodevelopmental rdiéso characterised by
involuntary, repetitive and non-rhythmic motor aratal tics. Despite suggestion that
diet may affect tics, and the substantial resesntchchildren’s diet, eating behaviours
and sensory processing in comorbid disorders f&&&dR), research in TS is lacking.
The present study examined differences betweenlrenilwith and without TS in
parental reports of child selective eating, foodf@rences and sensitivity, and aimed
to examine sensory sensitivity as a predictor ofifeelectivity outcomes in children
with and without TS. Thirty caregivers of childrenth TS (M=10 years 8 months
[SD=2.40]) and the caregivers of 30 age- and sex-redttypically developing (TD)
children M=9 years 9 monthsSpP=2.50]) completed the following measures online:
Short Sensory Profile, Food Preference Questioantir Children, Child Eating
Behaviour Questionnaire. Children with TS were réggubto have significantly higher
levels of food selectivity and sensory sensitivijmd less preference for fruit and
vegetables than TD children. Importantly, while Heg levels of overall sensory
sensitivity predicted eating outcomes in the TSugroonly sensitivity to taste/smell
was found to be a predictor of food selectivity gmdference for vegetables for both
groups of children. The findings suggest that ¢$fdo address food selectivity in
children with TS may be enhanced by including styes that address atypical

sensory processing.

Keywords: Tourette syndrome, food selectivity, sepsensitivity, food preferences
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1. Introduction

Tourette Syndrome (TS) is a neurodevelopmental rdgso characterised by
involuntary, repetitive and non-rhythmic motor awaktal tics, with a typical onset
between 7 and 12 years (American Psychiatric Aasioa, 2013)Prevalence figures
of TS vary depending on the methods adopted, thgndstic criteria employed and
whether the sample was a community or clinical damgowever, the international
incidence of TS is reported to be around 1% (RsbertEapen & Cavanna, 2009).
Anecdotal and case reports have suggested that mdiwwduals with TS are more
likely to consume an unhealthy diet, and overeatgyndense foods (Liang, Sun, Ma
& Liu, 2015; Ludlow & Rogers, 2017). This increadbe risk of children with TS
becoming overweight, along with the associatedtheamplications and nutritional
deficiencies with being overweight (Liang et aD18; Degrauw, Li & Gilbert, 2014).
The lack of a balanced and varied diet consumedHigren with TS may also
contribute to the increased levels of supplementduding vitamin B and C, being
given to these children (Mantel, Meyers, Tran, Rege Jacobson, 2004). Despite
anecdotal reports suggesting that eating behaviatgsa substantial concern in
individuals with TS, there is no empirical evidencemparing eating behaviours
between children with TS and TD children (LudlowRbgers, 2017). The current
study investigates differences in food selectivetyd food preferences between
children with and without TS, and determines wheteensory sensitivity is a

predictor of food selectivity in these groups ofidten.

Food selectivity, also termed food fussiness anectee eating, can be defined as
consuming “an inadequate variety of foods” (Gallgw@iorito, Lee & Birch, 2005,
p.542). Caregivers often report children’s foodestVity as a common problem
(Mascola, Bryson & Argas, 2010), which can haveesalvadverse consequences for
general health and well-being (Jacobi, Schmitz &rasg 2008). While food
selectivity has been found to be frequently obserire pre-schoolers, it is less
common in older TD children, suggesting it is sdmred children will often
eventually grow out of (Cardona Cano et al., 20B8pd selectivity has been found
to be more common and more likely to continue beyearly childhood in children
with developmental disorders, such as Autism SpecttDisorders (ASD; Legge,
2002) and Attention Deficit Hyperactivity Disord@&DHD; Leventakou et al., 2016)
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both of which are highly comorbid with TS (Kade#dGillberg, 2000; Freeman et
al., 2000).

Maladaptive patterns of eating are reported in ntba® 75% of children with ASD
(Cermak, Curtin & Bandini, 2010) and include adiner=to specific dietary habits
and preferences as well as difficult mealtime behag, such as a need for a routine
or throwing food (Rogers, Magill-Evans & Rempel,12Q Curtin et al., 2015).
Children with ASD have also been shown to displayalage of food selectivity
behaviours, including lack of dietary variety (Ziramet al., 2012), preferences for
energy-dense/nutrient-poor foods, consumption ofefe fruits and vegetables
(Schreck & Williams 2006), and higher consumptidrsogar-sweetened beverages
(Evans et al., 2012). In addition, problematic ratbehaviours are common in both
children with ASD (Ledford & Gast, 2006) and ADHB€nnett & Blissett, 2017,
Farrow, 2012). Given the high level of comorbiditfythese disorders with TS, the

underlying mechanisms for food selectivity in T§uie further examination.

One explanation for food selectivity is the pereeiwsensory properties of food which
are suggested to underlie children’s reasons figctiag food in both typical and
atypical development (Nicholls, Christie, RandallL&sk, 2001; Martins & Pliner,
2005). The process of eating involves integratibvasious sensory aspects, which
have been found to influence individuals’ prefeeséor particular food groups. For
instance, individuals with an increased sensititatyitter compounds tend to have a
reduced intake of vegetables, especially those ahatbitter-tasting (Duffy et al.,
2010). However, sensory influences on eating bel@vare not limited to taste;
sensory sensitivity, as defined by one’s over-rasp@ness to sensory information
(Reynolds & Lane, 2009), has been identified agbharent characteristic that makes
one particularly vulnerable to becoming a pickyeeatFor example, children’s
reluctance to eat new foods and/or eat fruit angetables has been associated with

higher levels of tactile and taste/smell sensitif@oulthard & Blissett, 2009).

Compared to TD children, there is a greater prexaeof food refusal based on
texture, taste and smell of food, in children wtBD (Hubbard, Anderson, Curtin,
Must & Bandini, 2014). This food refusal has bedmven to be associated with
increased sensory impairment and behavioural tigidFurthermore, sensory

impairment has been associated with an increasadbeof eating problems, such as
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food refusal and limited variety (Nadon, Feldmamunb & Gisel, 2011; Shmaya,
Eilat-Adar, Leitner, Reif & Gabis, 2017), and hasb found to surpass repetitive and
ritualistic behaviour in predicting food selectwitin children with ASD (Suarez,
Atchison & Lagerwey, 2014). Despite the paucity reBearch addressing eating
behaviours in TS, an important symptom of TS isseen over-responsivity. For
example, heightened sensory sensitivity to extestialuli has been reported in 80%
of TS patients, compared to 35% of TD children [B=dio, Jin, Watters, Lee &
Hallett, 2011). More recently, Ludlow and Wilkin20(16) identified similar levels of
atypical sensory behaviour in ASD and TS participamhereby both groups exhibit
higher levels of sensory sensitivity. Thus, sens@anysitivity is a plausible mechanism

by which children with TS might be at greater rigkproblematic eating behaviour.

There were two main aims of the current investayatil) To determine whether
children with TS are reported to show more foo@&@lity, show less preference for
fruit and vegetables, and have greater sensorytisggssompared to a group of age-
and sex-matched TD children; 2) To address whetbesory sensitivity would be a
predictor of food selectivity and preference farifrand vegetables in both groups of
children. Based on previous research in childreth wiher developmental disorders,
it was hypothesized that children with TS wouldwhmore food selectivity and show
less preference for fruit and vegetables compaced® children. It was also

predicted that children with TS would show sigrafitly higher levels of sensory
sensitivity than TD children, and that sensory gmity would be a predictor of

eating outcomes for both groups of children.

2. Method

2.1 Participants
Sixty caregivers (aged 26-66 yeakd £ 39 yearsSD = 7.19]) reported information

on their child. All of the caregivers were mothelfsty-eight caregivers described
their nationality as British and 2 as American.rfyhchildren with TS (25 male and 5
female; aged between 7 years 4 months- 15 yeansobfhs;M= 10 years 8 months,
SD =2.40) were matched to a group of 30 TD childr2h (nale, 5 female; aged
between 7 years 0 months- 16 years 3 momihs9 years 9 month§D=2.50). The
groups did not differ in age (60) = 1.56p=.12). Caregiver report of a TS diagnosis
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and the Premonitory Urge for Tics Scale (PUTS; Wsdtlacentini, Himle & Chang,
2005) were used to confirm children’s status in & group only. This measure
reflects the presence and frequency of premoniioges, along with the relief that
may be experienced after tics have been perfornfedscore above 31 indicates
extremely high intensity with probable severe impa&nts. In the current sample
scores ranged from 9 to 31 (M=24.88, SD = 6.00)erdty-five of the children with
Tourette syndrome had a comorbid disorder: ADHDB-(4), ASD g = 10), Anxiety
(n=6), PTSD = 1), OCD 0= 10), Dyspraxiari= 4) and Dyslexiar(= 1). None of
the parents reported any of the TD children to reawe known clinical diagnosis. Of
the children with TS taking medication € 15), the most commonly reported was
melatonin = 6). Other prescription drugs recorded were dargan = 4) and
clonidine f = 2). Participants were recruited through Touret#ttion charity online
website in addition to online forums and local arigations who agreed to advertise

the study.

2.2 Measures

Demographic variables collected included: childax,s birth date, any clinical
diagnosis including comorbid disorders, age at whlee child was diagnosed with
TS (M =7 years 9 month§D =2.09). Parents were asked to provide a measutemen
of their child’s weight and height, which was theonverted to a BMI standard
deviation score (SDS). The Child Growth Foundatitatkage (1996) was used to
standardise the measurements for age and sex agroodstandardised norms for a
UK sample. Caregivers were also asked to deschibe tige, ethnicity and their
relation to the child. Finally, parents were aski&d complete the following

guestionnaires:

2.2.1 The Short Sensory Profile (SSP; Dunn, 1999)

The SSP is a 38-item caregiver questionnaire dedigm assess children’s responses
to sensory stimuli. Three subscales from the cqoms#ire were used to assess
children’s tactile sensitivity (e.g. avoids goingréfoot, especially in grass and sand),
taste/smell sensitivity (e.g. avoids tastes or featklls that are typically part of a
child’s diet), and visual/auditory sensitivity (e.govers eyes, or squints to protect
eyes from light). The total scores from all sevehstales of the questionnaire, which

included Auditory Filtering, Low Energy/Weak, Movent Sensitivity, were also
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computed to provide a total sensory sensitivityrsc@aregivers responded to items
on a 5-point Likert scale ranging from 1 (always)3 (never) with lower scores
indicating higher sensory impairment. The subscatesgye from weak to strong
internal consistency (Cronbaa.47 to a=.91; Dunn, 1999). In the current study
good to excellent internal reliability was foundr fthe subscales used; tactile
sensitivity (Cronbaclk=.88), taste/smell sensitivity (Cronbaeh.95), visual/auditory

sensitivity (Cronbachkh=.90) and overall sensory sensitivity (Cronbaci96).

2.2.2 The Food Preference Questionnaire for children (FPQ; Fildes et al, 2015)

The FPQ requires caregivers to rate their chilikmd for 75 commonly consumed
individual foods from 6 food groups: fruit, vegeliedy meat/fish, dairy, snacks and
starches. The items are rated on a 5-point Likeakes ranging from 1 (dislikes a lot)
to 5 (like a lot), with an option of ‘never triedhich is scored as a missing response.
The mean score of items pertaining to each subseadecalculated, with the higher
the score indicating an increased like towardsdiven food category. In terms of
psychometric properties, the current study foundgamd to excellent internal
reliability for the food groups; fruit (Cronbael*.95), vegetables (Cronbaakr.93),
meat/fish (Cronbachu=.92), snacks (Cronbach=.82), dairy (Cronbachu=.74),
however the reliability for the starch subscale Veager (Cronbaclu=.66).

2.2.3 The Child Eating Behaviour Questionnaire (CEBQ: Wardle, Guthrie, Sanderson
& Rapoport, 2001)

The ‘food fussiness’ subscale from the CEBQ wasl tiseassess parental perceptions
of their child’s food selectivity behaviour. Thisilsscale consists of six items and
includes how difficult the child is to please witteals; how often the child refuses to
taste new foods and the variety of foods the chilll eat. Caregivers rated the
frequency of which the child exhibits the behavioara 5-point Likert scale ranging
from 1 (never) to 5 (always). Development of thesjionnaire revealed good internal
reliability coefficients (Cronbach’s alpha) for alle subscales, ranging from 0.74 to
0.91 (Wardle et al., 2001). In the present studynBach’s alpha for food selectivity
was 0.68.

2.3 Procedure

Ethical approval for this research was obtainednftbe University of Hertfordshire
University Ethical Advisory Committee Protocol Nuarb LMS/PGT/UH/02784 and
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the research was performed in accordance with gaabation of Helsinki. Informed

consent was given by all participants prior to itherticipation in the research. The
study was advertised on Tourette’s Action charitgbegite, which aided the
recruitment of caregivers of children with TS. Atloially, local organisations and
online parenting forums were contacted and withr thermission the advertisement
was distributed. Participants volunteered to pii in the study by clicking on the
given link, which directed them to the online syrvieollowing this, every participant
was presented with the questionnaires in the sader.dnformation on how to seek
further advice if the parents had any concerns roeégg their child’s eating

behaviours was also provided. The survey took apmrately 25 minutes to complete
and was active for two months. Families were preditho incentive to participate.
Approximately 177 parents were sent the link to sbevey (123 parents of TS, and
54 parents of TD) and 79 completed (32 TS and 47 the survey, rendering a
response rate of approximately 46%. Two childrethWwiS were removed due to
being much older than the TD children, and therlBOchildren were selected from
the 47 to be nearest in both age- and sex- of theh8dren with TS. Where single
items were missing from the data and equated t® tlean 10% of a participant’s

guestionnaire data, the means substitution mettasdadoptedN=6 participants).

2. 4. Analysis

Independent t-tests were first computed to comgdferences in BMI SDS between
groups and to examine whether there were sex €iftars in outcome measures. The
data was then analysed using Two-tailed Pearsamelations establish whether

child age or BMI SDS were related to food seletyivi

To investigate differences between the childrerhvehd without TS, a series of
independent t-tests were conducted for each odfjtlestionnaires (SSP, FPQ, CEBQ).
To examine whether sensory sensitivity was a ptedaf eating outcomes in the two
groups (TS and TD), a series of simple Multipledan Regressions were carried out.
This included the overall sensory sensitivity scasewell as Taste/smell, Tactile and
Visual/Auditory subscales as a predictors of foetkdivity and preference for fruit
and vegetables.
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3. Results
3.1. Descriptive Statistics

Independent t-tests revealed no significant difiees between BMI SDS for children
with TS M= -1.59:SD= 4.17) compared to TD childreM€ -.36:SD= 1.95),t (45) =
1.28, p =.21. Furthermore, BMI SDS did not significantlyffelr between children
with TS taking medicationM= -.36: SD= 2.90) and children with TS not taking
medication 1= -2.82:SD= 4.96),t (22) =1.48,p = .15. The data were then analysed
to establish whether child age, BMI SDS, or sexewetated to food selectivity. Two-
tailed Pearson’s correlations indicated that cfololl selectivity was not significantly
associated with child age € -.02,p = .94) or BMI SDS ( =.09,p =.67) in TD
children. For the children with TS, food selectitas also not correlated with age (
=-.29,p =.11) or BMI SDS ( = -.25,p =.24). Therefore, these measures were not
controlled for in further analyses. While an indegent samples t-test revealed a
significant difference in food selectivity betweemales and females in the TD
children,t = (28) = 2.48p=.02, with males showing higher levels of food sglaty
(Males,M = 2.90SD= .96; Femaled= 1.80:SD= .36), no significant difference in
food selectivity between males and females wasdduarnthe children with TSt =
(4.52) =-.12p =.91, (MalesM = 3.46SD= 1.07; FemaleM= 3.53:SD= 1.89).

3.2. Differencesin food selectivity, food preference and sensory sensitivity

To examine whether there were group differencdeod selectivity between the two
groups, an independent t-test was conducted to iegadifferences in the food
fussiness subscale of the CEBQ. This revealed rafisignt effect of group on food
selectivity,t (77) = -2.32,p= .02. Parents reported children with TS had sicguiftly
higher levels of food selectivityM= 3.47:SD= 1.20) compared to TD childreM§&
2.71:SD=.98).

Further t-tests were carried out to address difiege between the groups in the six
individual subscales of the Food Preference Quasdime. Results revealed children
with TS had significantly lower preferences for mea58) = 2.31,p = .02; fruit,t
(58) = 4.20,p < .001 and vegetables(58) = 2.03p =. 04 than TD children. There
were no differences in preference for snatk$8) = .87p = .08; starcheg, (58) =
1.76,p = .39 and dairyt, (58) = 1.78p =. 08.
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Finally, to examine whether there were differencesensory sensitivity between the
two groups, differences between the groups in trexadl total score on the sensory
profile and the three selected scales of the sgngmfile were analysed using
independent samples t-tests. Results revealedrehildith TS were significantly
more sensory sensitive overdll(58) = 717,p < .001; and were significantly more
sensitive to tactilet (58) = 7.06,p < .001; taste/smelk (58) = 2.61,p < .01, and
visual/auditory informationF (58) = 5.86,p < .001 than TD children. Total scores
and standard deviations are shown in Table 1.

Table 1: Mean scores (standard deviation) for eatthe questionnaires for children

with Tourette syndrome and typically developinddrin.

Typically Developing Tourette Syndrome
Mean SD Mean SD

Demographics

Age in Months 154.36 12.92 155.73 17.74

Height 144.96 16.23 149.09 17.75

Weight 37.57 18.96 38.84 17.25

BMI SDS kg/m? -.36 1.94 -1.59 4.17
Sensory Profile

Tactile 31.73 3.96 22.13%** 6.31

Taste/Smell 16.80 3.90 12.73%* 7.57

Visual/Auditory 22.67 2.96 15.70%** 5.80

Total 163.60 2091 115.20%** 30.47
CEBQ

Fussiness 16.45 5.86 20.72%* 7.12
FPQ

Meat/Fish 48.13 1005 40.17* 15.89

Dairy 30.20 6.01 27.00 7.78

Starches 22.87 411 21.93 4.24

Snacks 50.10 7.98 46.43 8.810

Fruit 64.63 11.52 46.57** 19.05

Vegetables 61.13 18.68 50.27* 22.65

Note: ***=p <.001, *=p<.01, *=p<.05

3.3. Multiple Regressions

Multiple linear regression analyses were first iearout exploring total levels of
sensory sensitivity as predictors of food selettjvpreference for meat/fish and
preference for fruit and vegetables. Results redkal significant overall model of
sensory sensitivity as a predictor of food seléistifor the TS childrerF (1, 29) =
9.35,p < .01, with anR’=.25, but not for the TD childrerF (1, 29) = 1.77p= .19,

with an RP=.06. Overall levels of sensory sensitivity wersoafound to predict

10
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preference for fruitf (1, 29) = 13.69, p < .00R’=.33) and vegetables in the TS
group € (1, 29) = 4.15, p < .05R’=.13). However, overall levels of sensory
sensitivity was not found to be a significant potali for fruit (F (1, 29) = 1.48p =

.23,R?=.05) or vegetables=((1, 29) = .51p = .48,R*=13) in the TD group. Sensory

sensitivity was not predictor of preference for bifesh in either group.

Multiple linear regression analyses were then edrout to explore the relationship
between the three sensory subscales as predidtéosd selectivity, preference for

meat/fish and preference for fruit and vegetabldsctile, taste/smell and

visual/auditory sensory subscales were all enterexithe model in the same step.
Results revealed that no sensory subscales wandicagt predictors for preference
for meat. Taste/smell sensitivity was the only gigant predictor for food selectivity

and preference for vegetables in both groups dflidn. While Taste/smell predicted
preference for fruit in TD, it was not a signifi¢giredictor for TS. Table 2 shows the
models accounted for a large variance of both &aldctivity and preference for fruit
and vegetables. Taste/smell sensitivity accountedaf greater variance in food

selectivity, compared to preference for fruit amg@tables in both groups.

Table 2: Standard Coefficients of the three senpoojile subscales predicting eating

outcomes.

Tactile Taste/ Visual/ R? F(3,29)

Smell Auditory

TD
Food Selectivity .02 -.85%x* 14 .65 15.271%**
Preference Fruit -.08 N Vi -17 41 5.93**
Preference Veg -21 84** -.02 .61 13.47%**
TS
Food Selectivity -.002 - 74%* -01 .55 10.75%**
Preference Fruit 24 .33 .28 47 7.76%**
Preference Veg .04 .60** .76 .35 4.65**

Note: ***=p <.001, *=p <.01, *=p <.05

4. Discussion

The current research found significant differencethe eating behaviours of children
with TS compared to an age- and sex-matched grédachildren. Children with
TS reported more food selectivity and showed lesefepence for several food

categories, namely meat, fruit and vegetables cozda TD children. Children with

11
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TS showed higher overall levels of sensory sensitand were also more sensitive to
tactile, taste/smell and visual/auditory informatithan TD children. Higher overall
sensory sensitivity was found to be a significaregdpctor of food selectivity and
lower preferences for fruit and vegetables for Tisegroup only. However across the
individual subscales, taste/smell sensitivity waisnid to be an independent predictor

of food selectivity and preference for vegetabtebath groups of children.

Differences in food preferences of children with, T@®mpared to TD children,
showed children with TS to display less preferefaremeat, fruit and vegetables
overall. Research has found iron deficiencies srquiently identified in individuals
with TS, the decreased level of iron has been sigdeto exacerbate tic severity
(Gorman, Zhu, Anderson, Davies & Peterson, 2008)s Tron deficiency may be
partially explained by the lack of preference fagahand vegetables in children with
TS as found in the current study. However, it waskmown if any of children with
TS included in this study were iron deficient. Imeyious research, a reduced
consumption of a variety of food groups has beamsistently associated with poor
nutrition (Sharp et al., 2013), and intakes of yaigrains and total fruits and
vegetables are inversely associated with centrasipbamong adolescents (Bradlee,
Singer, Qureshi & Moore, 2010). However, in thisngée, no difference was found
between TS and TD in their preference for snackatclses & dairy, and no
significant differences were found in BMI SDS beénethe two groups. However,
parents provided this information via self-repamd future studies need to collect a
direct measure of height and weight of participdatensure an accurate comparison

across samples.

In addition, children with TS were shown to haveghar levels of food selectivity
than TD children. Not only does greater food séldgtincrease the health risk for
the child, it has also been suggested that fooecseity can contribute to elevated
anxiety for the child and their family (Farrow & Glthard, 2012). Children who are
selective eaters have been shown to have an adwgpset on their family’s quality
of life (Rogers et al.,, 2012) by increasing stréGsirtin et al., 2015), frustration
(Rogers et al., 2012) and difficulty eating in st@nvironments (Twachtman-Reilly,
Amaral & Zebrowski, 2008; Nadon et al., 2011). Wide impact of food selectivity
highlights the importance of early intervention ahd need to understand the origin

of this maladaptive behaviour.

12
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Children with TS displayed greater overall, ta¢tiesual/auditory and taste/smell
sensitivity compared to TD children. The findingin€Ereased sensory sensitivity in
the TS group is consistent with previous reseamtt the symptomology of TS
(Belluscio et al., 2011). In the current study, Hag levels of overall sensory
sensitivity was able to account for significantisace in both food selectivity and a
reduced preference for fruit and vegetables inTtBegroup. Importantly, the present
findings are similar to those found in childrentwitomorbid disorders. Within the
ASD literature, food refusal has been found to hawsensory basis (Hubbard et al.,
2014) and increased sensory processing impairmardict maladaptive eating
behaviours (Johnson et al., 2014). The role of agnsensitivity identified in the
current study highlights the need to further inigege this across comorbid disorders,
where sensory-oversensitivity is a transdiagno$tature. Overall, the findings
suggest that efforts to address food selectivitghitdren with TS may be enhanced
by understanding the sensory basis of mealtimevi@tadifficulties. This may be an
important part of developing effective treatment antervention for both the child
and their family (Shmaya et al., 2017).

Findings also revealed that taste/smell sensitpidicted preference for vegetables
in both groups. This is consistent with the majorif studies addressing food
consumption in children with ASD, which have indexh that children with ASD
consume fewer fruits and vegetables compared temurecommendations (Emond,
Emmett, Steer & Golding, 2010; Lukens & Linsche2@®08). It is likely the lack of
preference for fruit and vegetables when a greateyl of taste/smell sensitivity is
present, is due to the susceptibility of fruit arebetables to have greater potential
differences and changes to their sensory propexsapared to other food groups.
Therefore, the unpredictable sensory propertiefsuitf and vegetables may decrease
preference for these specific food groups (Coutltl&aBlissett, 2009). However, it is
important to note that despite being a predictovedjetable preference in children
with TS, taste/smell sensitivity did not predicefarence for fruit in this group. It is
likely that there other sensory factors aside ftaste/smell sensitivity that will also
influence food preferences in this group of chilgras evidenced by higher overall
levels of sensory sensitivity being a significarggictor. However, increased parental
fruit and vegetable consumption (Patrick, Nicklagighes & Morales, 2005) and

reoffering various foods within the food group @ir Gunder, Grimm-Thomas &
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Laing, 1998) can increase the acceptance of frod s&egetables in typically
developing children, and the potential for thesedkiof intervention strategies now

needs to be examined in children with TS.

The present study is not without limitations. Firdfte measures were based on
parental self-report rather than direct observatiohchildren’s food choices. Parents
may make assumptions about their children’s foodicgs and sensory problems.
Second, the forced choice aspect of the questimmanay not have identified
important aspects of the children’s eating behagioand therefore limited the
responses the parents gave. For example, in the t&8F and smell are combined
into a single subscale precluding the ability tpasate these characteristics (Hubbard
et al., 2014). Third, while the food preference giomnaire showed a lower
preference for fruit and vegetables in the childwath TS, the exclusion of a food
frequency questionnaire prevented detail aboutftbguency of consumption and
portion size of these food groups. Therefore, Wosild be an important direction for
future research to address. Last, the small sasipdelimited the ability to compare
whether there were significant differences betw&&nwith and without comorbid
disorders. Given the high comorbidity between ASId ADHD in TS, it is important
for future studies to examine the eating behavi@ir$S in comparison to groups
with ASD without TS, and ADHD without TS. In addih, it will be important to
screen for comorbid ADHD in all groups, to identifiye degree to which eating

problems are syndrome specific.

This is the first exploratory study addressing tiedationship between sensory
sensitivity and child eating behaviours in TS. dtdlinically important for future

research to understand the origin and nature sktdédferences in eating behaviours.
Not only can feeding problems lead to growth delbyt they can also cause
significant family stress, with parents worried abthe child’s nutritional intake and

troublesome mealtime behaviours (Reynolds, Kreidiegley & Bendixen, 2015).
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