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Abstract

izin.uni-leipzig.

2.5% of children aged 18 months have a diagnosed feeding disorder, 1% experience oropharyngeal difficulties and 0.3% of new-

borns are affected by hearing loss as the most common sensory disability in childhood. This investigation describes the prevalence

of hearing loss and oropharyngeal dysphagia in children with a feeding disorder and their secondary diagnoses. Additionally, the

associations of a feeding disorder, hearing loss and oropharyngeal dysphagia are examined. A retrospectively reviewed sample of N =

179 children aged 0 to 6 years with a feeding disorder was analysed. Only children who submitted at least one audiometry screening

or flexible endoscopic evaluation of swallowing were included. Sixty-three children presented hearing loss (35.2%), 14 (7.8%) oro-

pharyngeal dysphagia and 14 (7.8%) all three disabilities. The following findings also revealed that children with a feeding disorder

and hearing loss have a high coincidence with cardiovascular and syndromal diseases. The results indicate that repeated hearing

examinations during early childhood are essential for children with a feeding disorder to reduce the clinical outcome of hearing loss,

but flexible endoscopic evaluations of swallowing should be considered only in children with specific risk factors.

Keywords: Hearing Loss; Oropharyngeal Dysphagia; Feeding Disorder; Syndromal Diseases; Cardiovascular Conditions; Early Child-

hood
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Introduction

Feeding disorder (FD), hearing loss (HL) and oropharyngeal
dysphagia (OPD) are common in early infancy. These impairments
are increasing due to higher survival rates of infants born prema-
turely and with a large number of life-threatening comorbidities
[14,24]. HL, in particular, is the most common sensory impairment
in childhood [26,35]. Some studies have shown the simultaneous
occurrence of HL and OPD in children with underlying syndromal
disease [41]. Adams-Chapman., et al. [1| mentioned an indepen-

dent association between FD and HL. However, despite the vast

literature in this area, significant gaps exist regarding a potential
relationship between the three impairments of FD, HL and OPD.
This introductory chapter overviews the three impairments and

possible correlations found the literature.

Feeding disorder

2.5% of 18-month-old children have a diagnosed feeding dis-
order, according to Skovgaard., et al. [38]. In the current ICD-10,
feeding disorder (F98.2) is defined as a “refusal to eat, extreme
selective eating behaviour despite an appropriate food supply and
competent caregiver in the absence of an organic disease with a
duration of one month, onset before the sixth year excluding other
mental and organic disorders” and does not mention pre-existing
conditions [13]. Regardless of this definition, risk factors such as

low birth weight, previous illnesses and maternal factors may play
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arole in the development of FD [6]. McDermott., et al. [ 28] reported
that 40% of the children who have been irregular eaters at age 5,
are still irregular eaters at age 14. Early interventions are neces-
sary to mitigate long-term consequences like eating disorders and
behavioural deficits [4,42]. The current study by Sprengeler., et
al. [39] should be mentioned here to support new treatment ap-
proaches. They investigated the presumed superiority of parent-in-
fant psychotherapy compared to the usual care with children with

regulatory disorders, mainly feeding disorders.

Hearing loss

Similarly, to FD, HL is a common problem, especially in children
with syndromal diseases [20]. Hearing loss affects 0.3% of new-
borns [26,35]. At the age of 5 years, the prevalence is 2.7 per 1000
children [35]. Risk factors include familial hearing impairment, in-
tensive care >48 hours, ventilation, preterm birth, infections and
deformities of the head [15,26]. Grey,, et al. [19] pointed out that
hearing problems influence language development and social in-
teraction [5]. Universal newborn hearing screening is considered
one of the most effective ways to detect congenital hearing disor-
ders [19].

Oropharyngeal dysphagia and feeding disorder

Studies investigating the association between FD and HL are
rare. In contrast, FD and OPD are often described together or used
as synonyms [14,34], especially in infants and young children
[33,40]. However, it remains unclear whether authors have distin-
guished between a feeding problem and a feeding disorder diagno-
sis that meets the criteria of the ICD-10 definition [40].

Oropharyngeal dysphagia

The exact prevalence of oropharyngeal dysphagia in neonates is
unknown [23]. Swallowing difficulties affect about 1% of children
in the general population [3]. The incidence is much higher in the
presence of risk factors [23] such as laryngomalacia [37]. Other
reasons for experiencing oropharyngeal dysphagia include syn-
dromic diseases, anatomical malformations and premature birth,
often linked to extended nasogastric tube feeding and long-term
mechanical ventilation [24,36]. Investigations, which examine the
long-term course of OPD in childhood are still missing. Some au-
thors state an improvement in oropharyngeal swallowing symp-

toms over time [2], but others have not described any change [8].

Feeding disorder, hearing loss and oropharyngeal dysphagia
There is a minimal range of studies dealing with FD, HL and OPD

associations. Of course, it is known that many underlying diseases
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are risk factors for the development of the three impairments men-
tioned, but the associations between them have not been widely
studied. Hearing and swallowing disorders are reported in chil-
dren with cerebral palsy [41] and other syndromal disorders [25].
The studies of Malas., et al. [27] and Adams-Chapman., et al. [1]
indicated a correlation between feeding or swallowing disorders
and language impairment. Language difficulties can be a result of

hearing problems [7].

To our knowledge, no further studies have investigated the as-
sociation of the three disorders independently of a specific syn-
drome or a single underlying causative disease. The purpose of this
paper is to address this knowledge gap. Our primary concern is to
draw attention to this topic. The specific objectives include 1) to
determine the prevalence of HL, OPD and both HL and OPD in our
cohort of children with FD, 2) to examine the secondary diagnoses
and 3) to describe the relationship between the disorders. We hy-
pothesise that there is (A) an association between FD and HL, (B) a
correlation between FD and OPD and (C) a relationship between all

three disorders at a significance level of p-value <0.05.

Method

This investigation was conducted in a single-centre tertiary-
care hospital. The study was approved by the Regional Ethics Com-
mittee (380/20-ek). This chapter includes the study design, the
criteria for patient inclusion and the description of the procedure,

measurement details, the group assignment and the data analysis.

Design

The researchers of this study retrospectively reviewed a com-
prehensive clinical database of infants and children undergoing
treatment for a feeding disorder at the University Hospital Leipzig

between January 2010 and December 2020.

Participants

To meet the inclusion criteria, patients were required to have
a diagnosis of FD, be aged 0-6 years at the time of this diagnosis
and have undergone audiometry, Flexible Endoscopic Evaluation
of Swallowing (FEES) examination or both. Thus, children who pre-
sented to our clinic with FD but did not receive HL or OPD screen-
ing were not included in our study. A total of N = 179 infants and

children were eligible for inclusion.

Procedure
For this study, researchers evaluated all physicians’ letters from

the last ten years for each patient. First, demographics about the
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child were recorded, including the week of pregnancy at birth and
birth complications. Further data included secondary diagnoses,

number of hospitalisations and surgeries.

Data from the universal newborn hearing screening, audiology

test and FEES results were also collected.

Child psychiatrists, child psychotherapists or paediatricians at
the Department of Child and Adolescent Psychiatry, Psychother-
apy and Psychosomatics of the University Hospital Leipzig were
the first to treat all participants. The children were subsequently
examined in the Department for Otorhinolaryngology, Division of
Phoniatrics and Audiology for audiometry or/and the Flexible En-
doscopic Evaluation of Swallowing. There were no children who
initially only presented at the Department for Otorhinolaryngology,
Division of Phoniatrics and Audiology and then at the Department
of Child and Adolescent Psychiatry, Psychotherapy and Psychoso-

matics.

Measurement
Examination for FD

The children were diagnosed using an intensive standardised
clinical examination procedure. The diagnosis “feeding disorder”

(F98.2) was assigned according to the ICD-10 criteria.

Audiometry examination

To examine hearing function in our study, audiological tests
were performed appropriate to the age and developmental stage of
the patients (e.g. binaural free-field audiometry, play audiometry,

otoacoustic emissions and electrical response audiometry).

Swallowing examination

The FEES procedure was used to assess swallowing function.
It involves passing a flexible endoscope through the nose and to-
wards the pharynx to observe swallowing in real time [9]. Examin-
ers used the penetration aspiration scale (PAS), an 8-point scale

classifying the degree of airway invasion [9].

Group assignment

The definitions shown in table 1 and the tests just mentioned in
the Measurement part were used in our study to identify all disor-
ders. After the evaluation of all examinations, patients were catego-
rised into four main groups. All infants who met the ICD-10 feed-
ing disorder diagnosis criteria and did not have HL or OPD were
assigned to group 1. Even if the infants only had an unremarkable
audiometry or swallowing examination and the other test (swal-

lowing or audiometry screening) was not performed, they became
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part of this group. All children who met the definitions of FD and
HL were part of group 2. Group 3 consisted of FD and OPD patients.
All children who met the definitions of FD, HL and OPD were in-
cluded in group 4 (Table 1).

Disorder Subtype Definition

“Refusal to eat, extreme selective
eating behavior despite an ap-
propriate food supply and compe-
tent caregiver in the absence of an
organic disease with a duration of
one month, onset before the sixth
year excluding other mental and
organic disorders [1]
Hearing impairment which is
caused by “deficits in sound trans-
mission in the external auditory
canal and/or middle ear” [3]
Hearing impairment which is
caused by “inner ear or auditory
nerve damage” [3]
“Disturbance of the oral or pha-
ryngeal phase of the swallowing
act” [2]

Feeding disor-
der -

Conductive
Hearing loss | hearing loss
Sensorineural
hearing loss
Oropharyngeal
dysphagia

Table 1: Definitions.

Data analysis

Investigators extracted data from SAP ERP 6.0. Study data were
collected using REDCap, a secure web-based application designed
to manage online studies and databases [19]. We used SPSS version
27 (IBM SPSS statistics for windows, version 27.0) for statistical
analysis under the strictest data security conditions (pseudonymi-
sation). Analysts used simple descriptive statistics to illustrate
patient demographics and clinical characteristics. Researchers
presented categorical variables as frequencies and percentages. A

p-value of <0.05 was considered to indicate a significant difference.

Results

This chapter includes a description of patient characteristics,
the prevalence of HL, OPD and both impairments in children with
FD and the secondary diagnoses. Prevalences and secondary diag-

noses are shown for each of the 4 groups.

Patient characteristics

All demographic data are shown in table 2 and 3 and were di-
vided according to the 4 categories of patients: 1 only FD; 2 FD and
HL; 3 FD and OPD and 4 FD, HL. and OPD, to look at the differences
among the groups. The cohort consisted of n =90 boys (50.3%) and
n = 89 girls (49.7%). One hundred forty-eight children received au-
diometry (82.7%), n =91 (50.8%) a FEES and n = 68 (38.0%) both.
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All secondary diagnoses are shown in table 3 and the different groups. There were three children from the groups 3 (FD and OPD)

diseases of the subgroups are listed in the supplement Tables S1- and 4 (FD; HL and OPD) who never experienced nasogastric probe

S5. Additionally, we detected that probing was present in all four  or tube feeding. For more information, see the supplementary Fig-

ures S1-S4.
Only FD FD and HL FD and OPD FD, HL and OPD ® D
i . 36 (57.1%) 8 (57.1%) 8 (57.1%) 220 | .034*
Cardiovascular conditions 31(35.2%)
5(13.9%) (12.5%) 0 118 480
Tetralogy of Fallot (n,%) 3(9.7%)
, 8 (22.2%) 4(50.0%) 4(50.0%) 228 | .025*
Atrial septal defect II (n,%) 6 (19.4%)
) 14 (38.9%) 4 (50.0%) 3 (37.5%) 145 .289
Ventricular septal defect (n,%) 11 (35.5%)
. ) 2 (5.6%) (12.5%) 3(37.5%) 277 | .003**
Atrioventricular defect (n,%) (3:2%)
, _ 2 (5.6%) (25.0%) 0 183 | .113
Persistent left superior vena cava (n,%) (6.5%)
Patent foramen ovale (n, %) 6 (19.4%)
. 9 (25.0%) (25.0%) (12.5%) 122 445
Open ductus arteriosus (n, %) 5(16.1%)
, 12 (33.3%) 1 (12.5%) (25.0%) 197 | .073
Heart failure of the newborn (n, %) 11 (35.5%)
) i 4 (11.1%) 1(12.5%) (12.5%) 101 .608
Arterial hypertension (n, %) 2 (6.5%)
: 3(8.3%) 0 (25.0%) 173 149
Pulmonary hypertension (n, %) 4 (12.9%)
, (16.7%) (37.5%) 1(12.5%) 170 | .160
Pulmonary stenosis (n, %) 4 (12.9%)
(19.4%) 1(12.5%) 1(12.5%) 115 | .503

Table S1: Cardiovascular conditions.
Note: *p <.05, **p <.01, ***p <_.001.

Only FD FD and HL FD and OPD FD, HL and OPD 0} p
Any kind of developmental delay (n, %) 56 (63.6%) 43 (68.3%) 10 (71.4%) 9 (64.3%) .056 905
Speech developmental delay (n, %) 28 (31.8%) 32 (50.8%) 2 (14.3%) 8 (57.1%) .249 011*
Neurological disorder (n, %) 41 (46.6%) 29 (46.0%) 6 (42.9%) 9 (64.3%) .100 .618
Intraventricular haemorrhage (n, %) 12 (21.4%) 3(6.9%) 0 3 (33.3%) 194 .080
Hydrocephalus (n, %) 4 (7.1%) 6 (13.9%) 3(30.0%) 2 (22.2%) 176 137
Cerebral palsy (n, %) 5 (8.9%) 7 (16.3%) 0 1(11.1%) 125 422
Epileptic seizures (n, %) 13 (23.2%) 8 (18.6%) 1(10.0%) 1(11.1%) .079 776
Muscular hypotension (n, %) 15 (26.7%) 14 (32.6%) 3(30.0%) 3(33.3%) .063 .873
Other (n, %) 17 (30.4%) 16 (37.2%) 5(50.0%) 6 (66.7%) 164 .187

Table S2: Neurological abnormalities.
Note: *p <.05, **p <.01, ***p <_.001
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Only FD FD and HL FD and OPD FD, HL and OPD ® P
Malformations 36 (40.9%) 38 (60.3%) 4 (28.6%) 12 (85.7%) 292 .002%*
Cleft diseases (n, %) 0 9 (23.7%) 0 3 (25.0%) 317 000%**
Microcephalus (n, %) 20 (55.6%) 15 (39.5%) 0 6 (50.0%) 203 062
Craniofacial dysmorphia (n,%) 19 (52.7%) |24 (63.2%) 2 (50.0%) 10 (83.3%) 315 .000***
Oesophageal atresia (n,%) 5(13.9%) 2 (5.3%) 1(25.0%) 1(8.3%) 067 851
11 (n, %) 3 (60.0%) 0 0 0 632 .308
I11 a(n, %) 0 0 0 0 - -
b (n, %) 2 (40.0%) 2 (100%) 1(100%) 1(100%) 632 308
Table S3: Malformations.
Note: *p <.05, **p <.01, ***p <_.001.
Only FD FD and HL FD and OPD FD, HL and OPD 0} p
Dwarfism (n, %) 15 (17.0%) 20 (31.7%) 2 (14.3%) 3(21.4%) 170 160
Dystrophy (n, %) 38 (43.2%) 32 (50.8%) 4 (28.6%) 5 (35.7%) 128 400
Deficiency symptoms, hypovitaminosis (n, %) 24 (27.3%) 15 (23.8%) 1(7.1%) 5(35.7%) .140 319
Constipation (n, %) 16 (18.2%) 14 (22.2%) 2 (14.3%) 3(21.4%) .061 .881
Intolerances, allergies (n, %) 16 (18.2%) 12 (19.0%) 2 (14.3%) 2 (14.3%) .042 .958
Atopic dermatitis (n, %) 6 (6.8%) 4 (6.3%) 1(7.1%) 0 .075 .798
Table S4: Growth and nutritional impairments, allergies.
Note: *p <.05, **p <.01, ***p <_.001.
Only FD FD and HL FD and OPD FD, HL and OPD ® p
Mental health problem (n, %) 31 (35.2%) 19 (30.2%) 1(7.1%) 5 (35.7%) .160 204
Kidney disorders (n, %) 13 (14.8%) 10 (15.9%) 1(7.1%) 2 (14.3%) .063 .870

Table S5: Other conditions and disorders.

Note: *p <.05, **p <.01, ***p <_.001.
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The data of the newborn hearing screening are also presented
in table 2 and are known for 144 children (80.4%). Of these, 47

participants had abnormal screening results (32.6%). Twenty-

09

eight children (52.8%) had an abnormal newborn hearing screen-
ing in the cohort with FD and HL. (Table 2 and 3).

Only FD | FD and HL | FD and OPD [FD, HL and OPD 0] p
Sample N (% 88 (49.2%
mple N (6) (49.2%) 14 (7.8%)
Child characteristics 7,32 63 (35.2%) 14 (7.8%)
. . . 6.50 674 719
/Age in months at first presentation (mean) 54.79 5.07 1,36
27.00 1.323 217
/Age in months at last presentation (mean) 46 69.33 75.83
9 (64.3%) 121 457
Female (n, %) (52.3%) 27 (42.9%) 7 (50.0%)
. i 12 (85.7%) .070 .835
Newborn hearing screening performed 68 (77.3%) | 53 (84.1%) 11 (78.6%)
3 364 | .000%*
failed 11 28 (52.8%) 5 (45.5%)
. (25.0%) 426 .000%**
Audiometry performed (16.4%) 62 (100%) 15 (100%)
. 8(53.3%) .289 .031*
FEES examination performed 63 (72.4%) | 25 (39.7%) 14 (100%)
_ o 14 (100%) 496 .000**
/Audiometry and FEES examination performed 38 (43.2%) | 25 (39.7%) 7 (50.0%) 14 (100%)
22 (25.0%) o
Table 2: Demographics (N = 179).
Note: *p <.05, **p <.01, **p < _.001.
Only FD FD and HL | FD and OPD | FD, HL and OPD @ p
Prenatal/perinatal problems
Premature (n, %) 30 (34.09%) 20 (31.7%) 4 (28.6%) 7 (50.0%) 192 .896
moderate to late preterm (32-37) (n, %) 16 (53.3%) 9 (45.0%) 3 (75.0%) 5 (71.4%) 118 .507
Pregnancy complications (n, %) 61 (71.8%) 38 (60.3%) 7 (50.0%) 11 (78.6%) 11 .558
Caesarean section (n, %) (48.1%) 24 (40.7%) 5 (41.7%) 5 (35.7%) .086 748
Birth complications (n, %) (47.0%) 26 (44.8%) 3 (21.4%) (64.3%) 156 .253
Syndromal disease (n, %) 21 (23.9%) 34 (54.0%) 3 (21.4%) (71.4%) .370 .000***
Cardiovascular conditions (n, %) 31 (35.2%) 36 (57.1%) 8 (57.1%) 8 (57.1%) .220 .034*
Atrical septal defect II (n, %) 6 (19.4%) 8 (22.2%) 4 (50.0%) 4 (50.0%) .228 .025*
Ventricular septal defect (n, %) 11(35.5%) | 14(38.9%) 4 (50.0%) 3 (37.5%) 145 .289
Respiratory diseases (n, %) 35 (39.8%) 30 (47.6%) 7 (50.0%) 10 (71.4%) 170 159
Respiratory distress syndrom (n, %) 24 (68.6%) 19 (63.3%) (57.1%) (60.0%) .086 .700
Gastroentereological disorders (n, %) 33 (37.5%) 29 (46.0%) (35.7%) (50.0%) .098 .632
Further malformations (n, %) 36 (40.9%) 38 (60.3%) 4 (28.6%) 12 (85.7%) .292 .002*+*
Neurological disorders (n, %) 41 (46.6%) 29 (46.0%) 6 (42.9%) 9 (64.3%) .100 .618
Speech developmental delay (n, %) 28 (31.8%) 32 (50.8%) 2 (14.3%) 8 (57.1%) .249 011+

Table 3: Perinatal problems, secondary diagnoses, hospitalizations (N = 179).
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Visual disorders (n, %) 35 (39.8%)

Further ear, nose, throat problems (n, %) 11 (12.5%)
Prolonged hospital stays >10 d after birth (n, %) 34 (38.6%)

Hospital stays after birth 78 (88.6%)

1-5 (n, %) 46 (52.3%)
6-10 (n, %) 21 (23.9%)
>10 (n, %) 10 (11.4%)

Performance of operations (n, %) in the swallow-
ing pathway (n, %)

46 (52.3%)
17 (36.9%)

Known probing 46 (52.3%)

29 (46.0%) | 4 (28.6%) 10 (71.4%) 189 .095
44 (69.8%) | 4 (28.6%) 10 (71.4%) 570 .010*
32 (50.8%) (64.3%) 12 (85.7%) 218 118
58(92.1%) | 14 (100.0%) | 14 (100.0%) 118 486
21 (33.3%) (71.4%) 4(28.6%) | o0 0| 006
21(33.3%) | 3(21.4%) 4(286%) |70 607
16 (25.4%) 1(7.1%) 6 (42.9%) : 016%*
54(85.7%) | 10(71.4%) | 13(92.9%) 'ig% .000%%*
40 (74.1%) | 3 (30.0%) 11 (84.6%) : .000%%*
43 (68.3%) | 12(85.7%) | 13(92.9%) 276 .003*

Table 4

The unequal distribution of the groups can be seen in the Venn

diagram (Figure 1).

.-//_'—._‘-H- ‘-‘\
4 )
[f HL
63 (35.2%)
FD
L%
14 (7.8%)
< 88 (49.2%)

| 14(7.8%)

Figure 1: Venn diagram illustrating the degree of overlap between
feeding disorder (FD), hearing loss (HL) and oropharyngeal dys-
phagia (OPD).

Research Group 1 - FD
Eighty-eight children (49.2%) experienced FD only.

Research Group 2 - FD and HL
Sixty-three children (35.2%) had both FD and HL. Pregnancy
complications affected n = 38 (60.3%) children. Cardiovascular

conditions were found in n = 36 (57.1%).

Research Group 3 - FD and OPD

Fourteen patients (7.8%) were diagnosed with additional OPD.
Cardiovascular conditions affected n = 8 (57.1%) and respiratory
diseases n =7 (50.0%) children.

Research Group 4 - FD, HL and OPD

Fourteen children (7.8%) were identified with all three impair-
ments

Syndromal diseases were described in n = 10 (71.4%) children.
Cardiovascular conditions affected n = 8 (57.1%) children and neu-
rological diseases were found in n = 9 patients (64.3%). The cohort
with all disorders had the highest percentages of secondary diag-

noses and other abnormalities.

Discussion
Interpretation of the results

This chapter interprets the prevalences, secondary diagnoses
and makes assumptions about associations. It also includes clinical

implications, future study recommendations and limitations.

To our knowledge, our study is the first that describes the high
prevalence of hearing loss (HL) in a larger cohort of infants with a
diagnosed feeding disorder (FD), independent of a specific under-
lying disease, as a primary study concern and that draws attention
to the relationship between FD, HL and oropharyngeal dysphagia
(OPD).

The prevalence of HL in our study (n = 77 (43.0%)) was sig-
nificantly higher than in the general population (2,7/1000 26).
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The high number of children with HL can support the assumption
about an association between FD and HL. This connection was also
indicated in the studies by Adams-Chapman,, et al. [1] and Malas.,
etal. [27]. Common risk factors, such as cardiovascular conditions,
may play a role in this association. A recent study by Gopineti., et
al. [18] with 172 children showed that HL is more common in a

paediatric population undergoing heart surgery.

Additionally, it should be emphasised that many children de-
velop HL over time, despite unremarkable results in the newborn
hearing screen assessment. Children with FD are likely predis-
posed to congenital and acquired hearing loss. Thinking in the
other direction, it is conceivable that children with HL develop FD
over time due to impaired communication. Further research is re-

quired on this point.

Interestingly, the prevalence of children with both FD and OPD
was lower than expected. This observation may be because we in-
cluded children in the “oropharyngeal swallowing and feeding dis-
order group” only if a disorder of the oral or pharyngeal phase was
recognisable in the Flexible Endoscopic Evaluation of Swallowing
(FEES) examination at one point, concordant with the definition

mentioned above.

Compared with the number of patients who had only swallow-
ing and feeding disorder, it was noticeable that a relatively high
number of children (n = 14) were diagnosed with all three disor-
ders. Thus, there may be an association between all three impair-
ments. Probable reasons for the simultaneous occurrence of the di-
agnoses are similar predictors. In the literature, the co-occurrence
of HL and OPD is mentioned for children with CHARGE [12] and
Noonan syndrome [32] for example. Syndromal diseases are im-
portant risk factors for developing FD, HL and OPD in combination
[40].

Additionally, the high number of children with tube feeding is
striking. Of course, this is more a consequence of the multiple un-
derlying diseases [11]. Notably, our study includes three children
diagnosed with OPD who never received tube feeding. Presumably,
early diagnosis of our patients was sufficient for timely and ade-
quate treatment with conservative measures, such as logopaedic

swallowing training.
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Surprisingly, a large number of preterm infants were moderate
to late preterm rather than very and extremely preterm, contrary
to our assumption. On the one hand, many authors have reported
that feeding disorders are more common among extremely and
very preterm children [10,30]. On the other hand, the observa-
tional study of 378 children [21] and the meta-analysis of 4381
children [31] confirmed that feeding problems occur more often in

premature infants, regardless of their degree of prematurity.

The simultaneous occurrence of both feeding and swallow-
ing disorders has been described in several surveys [14,33,40],
in contrast to the unexplored connection between FD and HL. To
our knowledge, our study is the only one that draws attention to
the high prevalence of HL in infants with FD as a primary study
objective and the possible relationship between FD, HL and OPD
in a single study. This is the greatest strength of our investigation
because it is essential to make the appropriate medical staff aware
of this issue. It should also be emphasised that FEES has already
been carried out on very young children in our centre, which is not
the norm. Further advantages of this investigation are the detailed
description of secondary diagnoses and the fact that we have not

focused exclusively on one syndromal disease.

Clinical Implications

Targeting the increasing number of children with FD and HL is
essential for clinicians. This study makes new conclusions for pae-
diatricians, child psychiatrists, psychologists and all other respon-
sible persons that hearing function must be regularly examined
when treating children with FD. Additionally, these results high-
light to otolaryngologists that exploration of clinical signs of feed-
ing disorder in children with HL is required to initiate additional

treatment (e.g., logopaedic, child-parent-psychotherapy).

Newborn hearing screening is always advisable. Furthermore,
regular hearing examinations and interventions are necessary
at different developmental stages during early childhood [5,29]
for children with FD. This is crucial even if the newborn hearing
screening was unremarkable. Especially in children with cardio-
vascular disorders or syndromal diseases, recurrent hearing tests
are necessary. The current study of Gai., et al. [16] also mentions

how important early and therapeutic services are for infants with
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HL. In contrast to our study, the investigation of Gai., et al. [16] fo-

cuses on hearing impairments as a result of defected genes.

Second, the question arises as to whether FEES examinations
could be reduced, since OPD was much rarer in our investigation.
Children at risk, for example with cardiovascular or respiratory

diseases, should be screened.

Limitations

The limitations of this study include its retrospective design and
the fact that researchers collected data from children with only FD.
Another area for improvement was that data could only be found
from children who were first treated by child psychiatrists and
then from otolaryngologists and unfortunately not in the reverse
order. Due to the reasons mentioned, analysts could not perform
some statistical tests. It was impossible to calculate the important

associations to accept or reject the hypotheses.

Furthermore, the present ICD-10 diagnosis F98.2 [13] was
used, lacking a description of previous diseases. However, in our
study, the number of secondary diagnoses is very high for almost
every child. The ICD-10 classification [13] was used in our survey
because it is a good method of distinguishing between a feeding
problem and a severe psychiatric eating disorder [17]. Moreover,
experimenters took the data from a large tertiary centre, partly
composed of a referral population, which may have generated an
overassessment of the incidence of all three conditions. As this
centre is specialised in treating feeding disorders in children with
a wide range of different and complex paediatric conditions, it is
challenging to study only the relationship between FD and other

diagnoses, irrespective of pre-existing conditions.

Future study

A prospective cohort study with a longer follow-up should now
be conducted to investigate the relationships further. Starting with
the collection of newborn hearing screening data, children should
be examined for the three disorders at different time points over
several years. Long-term effects, the recording of language devel-
opment, social and psychological problems should also be exam-
ined more closely. In addition, a control group and a larger cohort
are necessary to perform various statistical tests, to calculate the

associations and to identify risk factors using logistic regression.
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Conclusion

This study described the prevalence and relationships of HL. and
OPD among children with FD aged between 0 and 6 years. The most
significant advantage of this study is that it addresses a knowledge
gap, as the topic has yet to be researched. To summarise, HL is com-
mon in children with FD. The results of the investigation indicated
the significance of being aware of all three disorders, especially in
infants and young children with multiple risk factors. An interdis-
ciplinary concept involving child psychiatrists, child psychothera-
pists and otolaryngologists at an early stage of treatment is recom-
mendable. This is important to obviate subsequent developmental
difficulties and to contribute to positive growth and health. Further

studies are needed to investigate the associations.
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