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Abstract

Buackground: Food aversion (FA) is an eating behavior where children refuse solid or fluid intake. FA can compromise the weaning
off parenteral nutrition (PN) in children with intestinal failure (IF), reducing their guality of life (QoL). Avound 25% of children
with IF experience FA, but few data are available on interventions to get over FA. Messy play therapy (MPT) uses sensory activities
to provide another meaningful avenue for fearning in children by creating a fun way to experience new textures. This study aims
to assess the efficacy of MPT in FA. Methods: Demographic data and MPT intervention werc retrospectively recorded between
2004 and 20]7. Food was categorized by tastes and textures. Data are expressed as median and interquartile range (25%-75%).
Results: Twelve children were identified. MPT was starled at 9 (6-16) months with an enrofling time within the program of 10.11
(7.75-12.5) months. MPT was ended after 19.5 (16.75-28.5) months, and afl patients achieved tolerance to oral diet. Significant
improvement in savory (P = .001), sweet (P = .002), and mixed texture (P = .001) of food intake was reported, Better QoL
and mealtimes with family were reported at median follow-up of 39 (24-56) months. Conclusions: MPT seems to be a positive
intervention to overcome FA. In our experience, the children have gone from not tolerating any intake to tolerating an oral diet,
which means enjoying their mealtimes. Further studies are needed to evaluate the effectiveness of MPT in a larger scale of patients.
{JPEN J Parenter Enteral Nutr. 2018;0:1-7)
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Clinical Relevancy Statement these children need, before the gradual introduction of what

) . . . . may be a limited/restricted diet. The transition to oral food
Feeding pr_oble'ms are common in chﬂd!?ood, n p‘al'_thlll"”' may be difficult for these children. There is evidence that
food aversion Is common 1n children With Ch.l‘DﬂlIC illness. children with conditions leading to intestinal failure often
A chl{d with intestinal fafh:are usually is hlospltahzed for a experience food aversion and feeding difficulties. In the
fong time. Parenteral nutrltl.on/nasal gas.tl'.lc feeds 1"epresent general assessment of a child with intestinal failure, it is
the methods used to provide the nutrition requirements important to also consider the emotional area to overcome
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food aversion. The first year of life can be physically and
emotionally challenging. Messy play helps children get used
to new textures, smells, and so on, in a relaxed, funny way
without the pressure to eat or taste, This is the first study
to review the outcome of messy play therapy, and little
evidence is available.

Introduction

Food aversion (FA) is desciibed as an excessive or extreme
and consistently negative reaction to oral fluids or diet,
which interferes with mutrition requirements. The aversion
may be partial or selective, with a limited repertoire of
intake of tastes andfor textures.! In patients suflering from
intestinal problems leading to intestinal failure (IF), such
as short bowel syndrome, FA is reported in 25% of this
population.*? The reasons are complex, and weaning onto
oral food seems to benefit from a muitidisciplinary team
approach,®

Children with TF requite nutrition support via parenteral
putrition (PN} and/or enteral feeding tubes. In these chil-
dren, developing and preserving oral skills is always a
priority, like in our program, because they often can develop
FA25 due to delayed introduction of oral feeds as a resuit
of prematurity, prolonged intubation, and cardiovascular
instability, In fact, that is the resson why, in our rehabili-
tation program, oral feeding is generally started as soon as
possible with normal breast milk or formula, and patients
are weaned at the appropriate time.”

There is a critical period for the development of oral
feeding skills in the first year of life, and this opportunity to
learn needs to be preserved. If this period is missed, children
may display oral-motor, sensory, and developmental feeding
problems when they are weaned off of PN and/or enteral
tube feeding.! Unfortunately, few reports have investigated
what is the best time to move from tube feeding to oral
feeding,*® and no consistent guidelines for this transition
have been issued so far, When weaning is attempted, the chil-
dren unaccustomed to having food in their mouth cannot
handle the presence of food in their mouth, and they do not
know what to do with it. This leads to gagging, choking, and
vomiting, making feeding a negative experience, !

Limited research and information are present in the
literature regarding which could be the best intervention
to overcome oral aversion, eal oraily, and increase partic-
ipation and satisfaction in mealtimes. The exact cause of
FA secms to result from a combination of factors including
psychological aspects. From a recent review, 3 underlying
themnes emerged, such as physical, developmental, and social
aspects of eating.!!

Multiple strategies have demonstrated elfectiveness when
used in a multidisciplinary team program. Some different
treatments, such as sensorimotor skill building behavioral
maodification, hunger provocation, and sensory integration

therapy, are used because they seem to help children suifer-
ing from FA.'? It appears difficult to find a unique accepted
treatment because Lhere are few rigorous scientific studies
evaluating treatment for this population, The major part
of the available stuchies is retrospective, and this limits their
generalizability. '

Previous studies highlighted how to develop a child’s
interest in food, advecating activities such as cooking, messy
play, and playing touching food."*”

Messy play therapy (MPT) uses the senses to gradually
desensitize children to different smells and textures within
play, without the pressure to taste or eat.’® Although it may
be commenced within the hospital, it is continued within
the home environment under the supervision of the play
therapist.

The aim of this study was to assess the efficacy of a play
therapist-led interaction, of “messy play,” in this cohort of
children with FA.

Methods

Retrospective analyses of all children referred to the pe-
diatric autologous bowel reconstructive unit at the Royal
Manchester Children’s Hospital werc performed. The pe-
viod of investigation was 2004-2017. Inclusion criteria
were patient suffering from FA and managed with MPT.
Patients affected by gastrointestinal disorders without in-
testinal resection who experienced FA were excluded. FA
was classified through symptoms such as gagging, retehing,
vomiting, and refusal of oral feeds/fluids.

Demographic data were collected for diagnosis, age,
weight, height, methods of entcral feeds, duration of in-
patient stay, duration of messy play, and the proportion
of inpatient and outpatient messy play. Dictary intake was
identified from food diaries, which consisted of a blank
form with sections for mealtimes that familics completed at
home on their own, Weight-for-age and height-for-age wete
expressed using a z-scores chart and tables from the Global
Database on Child Growth and Malnutrition database,
Outcomes measured were tolerance of oral feeds before and
after therapy (as described in food diaries) and changing of
weight. Food was categorized by taste and texture as shown
in Table 1.

MPT

The aim of MPT is to allow children to become familiar
with a range of textures and smells without pressure to
taste or cat. Informed consent has been obtained by all
caregivers enrolled in the study. After clinical assessiment
with a speech and language therapist to ensure that the child
has no swallowing difficulties, MPT was started according
to the pathway listed in Table 2.

Children begin a program of 30-minute sessions, 2--3
times a week as per children acceptance and enjoyment.
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Table 1. Categories of Food Considered Within the Process
of Messy Play Therapy.

Tastes of food

Bland {eg, formula milk, breast miik, or baby A
rice)

Savory {eg, pasta, vegetables, toast, and fish B
stick)

Sweet (eg, fruit, yogurt, biscuits, cereal, and
raisins)

Spicy

Bitter

Textures of food

Mg O

Liquid {eg, breast milk, fortified milks such as 1
Cow & Gate, juice, formula milk)

Puree (eg, pureed fruit, baby food, or milk with 2
thickener)

Mashed (eg, mashed potatoes and mashed 3
bananas)

Roughly mashed 4

Mixed texture {eg, porridge, lasagna and pasta 5
in sance, soups, and baked beans)

Soft separate lumps (cg, banana pieces, 6
scrambled eggs, and cooked vegetables)

Hard separate lumps (eg, meat, raw vegetables 7

and fruit, raisins, crisps, and fish stick)

Table 2. Phases ol Assessment in the Messy Play Program
Used in Royal Manchester Children’s Hospital,

Messy Play Therapy: Initial Assessment

Parental/Carer Ensare parents and carers of child

engagement are fully aware of the aims of the
interventions to be offered and
their role within this
Prefeeding Textured toys/materials, food-related

jigsaw puzzles, books, and games
Tolerance to food textures follows the

intervention
Introduction to

Messy Food pattern:
Play Program Dry coarse (eg, dry pasta, rice,
(alongside Oral lentils)

Dry fine; flour

Wet firm: bread dough

Wet tacky: welier dough, cooked
pasta plus rice

Wet scmisolid consistencies:
yogurt/thick custard

Wet liquid: puree

Wet mixed: baked beans

Skills program
as required)

As inpatients, the sessions are held in the department
of therapeutic and specialized play or in the ward area.
Once discharged, the play specialist visits children in their
home environment, The play specialist coordinates with
dietitians, physiotherapists, speech and language therapists,
and surgeons regarding patient progression.

The program begins with desensitization to touch by
handling and playing games with fabrics and materials such
as fur, cotton wool, and sponge, and gradually dry course
foods such as pusta, rice, and cereals are then introduced
and used in fun activities such as collage making.

A progression from dry course to dry fine such as flour
follows on (o wet sticky and wet runny consistency (thin,
watery) before finishing with mixed textures encouraging the
child to “gel messy” and gain confidence with textures and
smells, Eventually the child experiences different tastes as he
or she touches his or her lips with food on his or her fingers,

Play intervention around the awareness of the oral
siructure itself is often carried out alongside the MPT 1o
maximize readiness for effective oral eating. It is important
that the parentfcarer is actively involved in the session.

Growth and Height

z-Scores were calculated to evaluate the impact of MPT on
the children’s growth. z-Scores show the number of SDs
that the weight and height are above or below the mean
weight and height for children of the same age. They ate
used to analyze before and after weights and heights using
the Mann-Whitncy U test for any statistically significant
change.

Data Analysis

StatsDirect software (2008; StatsDirect, London, UK) ver-
sion 2.7.9 was used for statistical analysis completed vsing
McNemar’s test for the comparison of tolerance to oral
feeds.

z-Scores were produced using the World Health Organi-
zation’s (WHO’s) Anthro software.'” This software uses the
2011 WHO growth standards for children from 0 to 5 years
of age. Current UK growth charts use the WHO standards
between 2 weeks and 4 years of age, after which UK 1990
data are used.?® All of the children were between 4 months
and 4 years of age when they underwent MPT. Therefore,
accepting the fimitation that analyzing follow-up data after
60 months of age will use UK 1990 data, the WHO growth
standards were chosen for this population. Mann-Whitney
U test was used to analyze weights and heights before and
after MIPT.

Results

Twelve patients were identified (8 girls, 4 boys). Demo-
graphic information and diagnosis arc presented in Table 3.
The majority of cases were diagnosed at birth, with 1 patient
being diagnosed at 1 month of age.

Seventy-five percent of patients were premature, with
gestational age ranging from 26/40 to 39/40 weeks. Only |
child has developmental delay. Length of stay in the hospital
was 8 months (6.75-10.25). All patients had safe oral motor
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Table 3. Demographic Data of 12 Children With Food
Aversion Who Underwent Messy Play Therapy Between 2004
and 2017.

Sex, n (M/F) 8/4
Median gestational age (IQR), weeks 34 (32.75-37.25)
Median birth weight (IQR), kg 1.9 (1.72-2.26)
Causative factors, n (%)

Gastroschisis 6 (50}
Malrotation/Volvulus 2017
Small-bowel atresia 1(8)
Necrotizing enlerocolitis 2(17)
Hirschsprung's disease 1 {8)
EN by NG, n {%4) 7(58)
EN by gastrostomy, n (%) 3(25)
EN by gastrostomy and NG, n (%) 2{I7

Median duration of inpatient stay (LQR}, 8 (6.75-10.25)
mo
Patients off PN, n (%)

Median of nights receiving PN, n (IQR), d

7(58)
4(2-5)

EN, enteral nutrition; 1QR, interquartile range; NG, nasogastric tube;
PN, parenteral nuitition,

skills, all children had been exposed to some oral feeds
before commencing messy play, and all had been receiving
PN from birth.

MPT enrolled patients with a median age of 9 (6 -16)
months with an average duration of therapy of 10.11 (7.75-
12.5) months. Four patients of the cohort had been fed
from birth to aid gut absorption and adaptation. Fifty-eight
percent of patients were reported Lo have enteral nutrition
through nasogastric tube (NG), whereas gastrostomy was
used in 25% of the patients, Interestingly, 17% of patients
with FA had NG and gastrostony al different times.

Ninety-two percent of patients completed the MPT as
a combination of inpatient and outpatient management.
One patient remained an inpatient throughout becanse of
medical issues. All patients (100%) were tolerating liquids
(category 1) before MPT. About 41.7% of children did
not tolerate pureed food (category 2) before MPT, with
all children tolerating purees after. This difference was not
statistically significant (P == .06). There was a 100% increase
in tolerance to mashed, roughly mashed, and food with
soft or hard separate lumps (categories 3,4, 6, and 7) after
therapy, and 91.7% (P = .001) increased their intake of
mixed textured foods (calegory 5).

Tolerance to taste was also affected and improved after
therapy, All patients tolerated bland taste (categery A)
before therapy. There was a statistically significant increase
in tolerance to savory foed (£ = .001) and sweet food
(P = .002) after therapy (categories B and C). MPT did
not appear to affect tolerance lo spicy or savory foods
{categories D and E). A statistically significant increase was
observed in children tolerating savory (£ = .001) and sweet
foods (P = .002), along with an increase in those tolerating

mixed texture foods (P = .001). Tolerance to oral diet after
MPT treatment was recorded in all children after a follow-
up of 39 (24-56) months.

Mann-Whitney U test showed that there were no signif-
icant changes in the children’s z-scores for height or weight
pretherapy and posttherapy (median difference 0.335, 96%
CIL: —1.07 to 1.56, P = .3207; median differcnce —0.78,
95,5% CI: —2.01 to 0.3, P = .1782, respectively) {Table 4).

Discussion

FA can occur in patients where extensive bowel resection
led to a prolonged period of nil by mouth because of
fieus. Unfortunately, FA is more frequent in surgical patients
where the dietary restrictions, the use of feeding devices,
and prolonged hospital stays?™® can interfere with normal
eating behavior.

The prolonged use of NG seems to promotie hyper-
sensitivity in response to different tastes and textures®*;
furthermore, this device, if present for a prolonged time in
patients <6 months old, can delay adequate reflexes such
as suction and swallow.!22%2 Moreover, in severe stenarios
when PN is required to support growth, the patient can
potentially suppress normal appetite,”” and subsequent pro-
longed hospitalization can reduce the cating behavior and
pattern.

Enteral feeds are an important element in the manage-
ment of children with FA and gastrointestinal discases.”?’
Enteral feeding plays an imporiant role in intestinal adap-
tation and growth. In fact, enteral feeding reduces biliary
cholestasis,® encourages intestinal adaptation through the
stimulatory effects on epithelial cells and the production
of trophic hormones,”** and reduces bacterial overgrowth
and potential translocation with sepsis,™

MPT is designed to overcome FA and to encourage
an oral diet, Success can be measured by an increase in
food tolerance and oral intake; this will help in the overal
management of patients and PN weaning.

Although there is agrcement that a multidisciplinary
approach is needed for children with FA,*% there arc few
described plans to address the long-term issues of FA, and
no unique therapeutic plan has been put in place so far.
Previous studies reporied different pathways in behavioral
programs including parental engagement,’*” rapid wean-
ing with hunger phase lasting 5 days, followed by intensive
psychology support during meaitimes for 4-10 days.*® Be-
havioral manipulation is also important as demonstrated in
the case study by Gutentag and Hammer,* where training
consisted of teaching the parents how to attend to and
reinforce appropriate behaviors, ignore minor inappropriate
behaviors, administer appropriate commands, and imple-
ment effective timeout for noncompliance. Children are sen-
sitive to the reactions of those around them, especiafly their
parents/carers.®?! Interaction between the child and the
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Table 4. z-Scores for Heights and Weighls of the Patients Before and After (Between 5 and 16 Months After Therapy Ended)

MPT.

Height (z-Score) Weight (z-Score)
Personal
Identification No. Before MPT After MPT Betore MPT After MPT Length of MPT (mo)
i —-2.37 -2.27 —1.23 —1.54 12
2 nfa nfa —4.89 —4,79 6
3 nfa —2.31 —5.69 -0.99 6
4 -1.27 —2.24 —1.74 -2.04 12
5 nfa nfa —0.92 -1.34 10
6 nfa nfa 3,45 —0.29 15
7 —-2.24 —3.32 —2.07 —1.94 9
S -~1.06 —1.6 —0.04 0.09 7
9 nfa nfa —-2.85 -2.13 4
10 —4.t1 —2.45 —3.68 =31 17
11 --(1.89 —1.17 —2.53 —1.67 i4
i2 —0.27 —0.33 —1.85 —1.01 9

MPT, messy play therapy; n/a, height and weight were not recorded.

caregiver promotes bonding and communication, leading to
a more enjoyable experience.?

All children belonging to the study cohort had expe-
rienced FA after long hospitalization due to conditions
that required abdominal surgery, but interestingly all were
tolerating a bland liquid diet.

In our experience, a significant success was reported in
increasing the children’s tolerance to mashed foods, roughly
mashed foods, mixed texture, soft and hard separate humps
{textures 3--7), and tolerance to savory and sweet foods,
respectively. The increased tolerance to oral diet allowed the
children of our study to experience a positive relutionship
with food. In our population, we observed a relatively wide
range of MPT length (4-17 months) as demonstration of
a different need and efficacy of treatment for each enrolled
child. This variation in treatment length is related to a single
medical and nutrition feature, as weli as to the child’s ability
to acquire developmental milestones during the treatment
period. In addition, the MPT approach is taitored on child
age and periodically modified over time in accordance with
medical and matrition improvement, and the acquisition of
developmental skills that may impact on the interaction
with the play specialist,

In agreement with Douglas,* we are of the opinion that
the sensory environment in which the sessions were carried
out could play a role for the outcome of the treatment,
including the room (inpatients or outpatients) in which
the child was fed, the reactions of the people around
{parental involvement and anxiety of caregivers), and the
taste, texiure, and temperature of the food. We believe that a
child who is comfortable with handling foeds with different
skinfsurface texture will often become more daring in trying
new foods and tastes, and to build up confidence around
food. For those following restricted diets, the messy play

program was adapted using foods that are in line with the
dietary advice. The ability of the child to overcome his
or her aversion Lo food is also important as demonstrated
from previous studies where reduction of stress and anxiety
improved the family unity,*-4

Parental anxiety seems to play an important factor
delaying the cessation of tube feeds or the PN especially
around the expected growth velocity.* With rapid weaning
of PN and hunger provocation programs, weight loss can be
variable between 3.7% and 15.6%. but increase in weight
appears to happen once oral diet is tolerated. We wanted
to analyze whether there was a change in the growth with
the MPT. This conld suggest that the therapy had a positive
or negative effect on the child’s growth. Analyzing our
study group, no negative impact on the growth velocity
was reported for height or weight, respectively. In fact, our
results showed that there were no significant changes in
the children’s z-scores for height or weight pretherapy and
posttherapy. This suggests that MPT is not designed to
improve growth velocity, but rather the children’s ability to
eat.

Successful MPT used in this study cmbraces the concepts
of learning through play. The MPT embraced parental
involvement, and it was mainly home based. Further stud-
ies should incorporate a comparison between the various
methods with & strict definition for “success,” along with
an assessment of anxiety in both the child and the parent.
Finally, Davis et al'® also concluded that because children
who present with feeding difficulties are so helerogeneous,
it is possible that a variety of treatments will nced to
be developed or tailored to the unique nceds of these
subgroups of children,

The limits of our study are that we analyzed a small num-
ber of patients, also because of the rarity of the underlying
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disease, Furthermore, we did not use a scale for measuring
quality of life, mealtime stress, or enjoyment, so this type
of evaluation should be considered in futures studies. Our
MPT was limited to & single medical center, so research
studies should be coordinated across multiple centers to
enroll a sufficient number of children to standardize this
type of treatment.
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