
11

original article

doi: 10.5604/01.3001.0012.0479otolaryngol Pol 2018; 72 (3): 11-18

Analysis of diagnostic-therapeutic results 
after the first year of life in children of 
hearing disturbance risk groups
Sebastian Kocoń, Agnieszka Wiatr, Paweł Stręk, Patryk Hartwich, Remigiusz Ziarno, Jacek Składzień, 
Maciej Wiatr

Chair and Department of Otolaryngology, Jagiellonian University Medical College, Kraków; Head of Clinic: Prof. Jacek Składzień, MD, Ph.D.

article history:  received: 07.05.2018 accepted: 15.05.2018 Published: 30.06.2018

AbstrAct:   Introduction: it is assumed that the critical period for diagnosis of hearing disorders is the baby’s first three months of 
life and that appropriate course and implementation of treatment and/or rehabilitation should begin before a child 
is six months old. However various kinds of problems may occur during auditory screening of a child may exceed this 
interval. 

  Aim: the aim of this study was an evaluation of auditory screening results for children over 12 months old with con-
genital hearing loss. 

  Material and methods: results from 250 children were analyzed retrospectively. the study group consisted of chil-
dren between one and three months old observed between 2015–2016. For the purpose of this analysis we divided the 
patients into four groups: 

 •  children with down Syndrome

 •  children with nervous system disorders

 •  children with cleft palate or both cleft palate and lip

 •  and children with congenital CMV. 

 to discuss performed diagnostics and treatment two groups of children were esteblished: 

 •  with implementation of appropriate course of treatment 

 •  without instituted treatment.

  results: 250 children were examined in level iii niCUs in the years 2015–2016. the highest proportion of children with 
the implemented course of proceedings, was in groups with children with congenital CMV (71,1%). the highest proportion of children sub-
stituted with a hearing prosthesis was observed in the group of children with down Syndrome. the lowest proportion of children with the 
implemented course of proceedings, was in groups with children with cleft palate or both cleft palate and lip (41,6%). 

  conclusions: 

 •  Early implementation of treatment and/or rehabilitation in children with hearing disorders is crucial to prevent 
depression of speech and psychological development. i t is important in children with cleft palate or both cleft palate and lip even if surgical 
correction is discussed. 

 •  the highest proportion of children with the implemented course of proceedings, was in groups with children with 
congenital CMV. this children should be observed despite of right results of hearing tests. 

 •  in children with nervous system disorders 1 year period of observation is too short to exclude problems with hearing.
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IntroductIon

Correct functioning of hearing is key for proper development 
of a child. The development of diagnostic methods, commonly 
available screening tests, expansion of facilities that deal with 
early treatment and rehabilitation in children with hearing loss, 
are directions for action which guarantee proper control, early 
detection of irregularities and immediate implementation of 
accurate treatment in children with hypoacusis.

It is assumed, that the optimal period to perform auditory 
screening tests is the first three months of a child’s life, and 
proper therapy and implementation of treatment and/or re-
habilitation should commence before the sixth month of age. 
However, practice shows that during auditory diagnosis in 
children, there appear various kinds of problems that extend 
this process. This phenomenon is particularly apparent in chil-
dren, in whom, due to a malformation or genetic disorder, or 
perhaps other burdens associated with health, growth of the 
child, unstable, varying results are obtained during subsequ-
ent auditory screening tests. 

Also, the absence of patients in auditory tests for health or so-
cial reasons often delays quick implementation of necessary 
therapeutical actions in the youngest patients.

AIM of pAper

The aim of the paper is to analyze the effects of auditory scre-
ening tests obtained after the first year of age in children with 
congenital hearing loss.

MAterIAl And Method

Among 2,114 patients who underwent screening in 2015-2016 
in a third-degree referential center, who participated in the 
Newborn Hearing Screening Program at the Specialist Clinic 
for Diagnosing and Rehabilitating Children and Youth with 
Hearing Defects of the Polish Association for the Deaf in Kra-
kow, results of 250 children were subject to retrospective ana-
lysis. The researched group comprised of children aged from 
one to three months. 

The analysis included results of patients originating from a 
hearing loss risk group [1, 2, 3, 4, 5, 6, 7, 8, 9]. For the pur-
pose of the analysis, created were four small groups of pa-
tients with difficulties in diagnostic practice that delay final 
diagnosis and implementation of proper treatment. Qualifi-
cation of a patient to a given group was done on the basis of 

documentation received from the neonatal unit as well as a 
questionnaire filled out by a laryngologist during the patien-
t’s first visit in the facility. 

Groups of children included in the study are: 

•	 children with Down syndrome
•	 children with other diseases or nervous system 

disorders
•	 children with cleft palate or both cleft palate and lip
•	 children with congenital CMV 

The initial auditory screening test was assumed to be the re-
sult of TEOAE screening tests performed in the neonatal unit 
in the analyzed groups (tab. 1). 

Next, diagnostic results obtained during the first year of the 
child’s life were analyzed. The following tests were conside-
red: impedance audiometry, TEOAE and ABR using snap-
-type stimuli. 

The first year of a child’s life was divided into four diagnostic 
periods, that is, 1-3 months, 4-6 months, 7-9 months and 10-
12 months. The intervals were marked as the I, II, III and IV 
diagnostic period, respectively. 

For the purpose of analysis of diagnostic and treatment effects 
after the child’s first year of life in the chosen risks groups with 
congenital hearing loss, two categories of treatment underta-
ken were indicated:  

1. IMPLEMENTED TREATMENT 
•	 INSERTION	OF	PROSTHESIS – the patients had 

unilateral or bilateral prosthesis insertion done into the 
hearing organ using hearing aid or cochlear implant 

•	 OBSERVATION	– the patient’s hearing was recognized 
as correct, however, due to belonging to the risk group 
with a hearing loss risk factor, periodic audiological 
control is performed in a further period of life.  

2. LACK OF FINAL TREATMENT 
•	 The patient is still diagnosed and/or treated 

laryngologically 
•	 Due to other health factors, implementation of 

diagnostic tasks is impossible 
•	 Due to fluctuation of hearing level and/or lack of tolerance 

by the patient of the suggested treatment (e.g., reluctance 
towards wearing hearing aids), lack of final treatment.  

For elaboration of data, statistical methods were used. The na-
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ture of data allowed use of Fisher’s exact test and NIR in the 
work (the smallest significant differences).  Pearson’s χ2-test 
was also used to analyze nonparamtric data. Taking into ac-
count the nature of results in the diagnostic tests, descriptive 
statistics, i.e., percentage presentation of results obtained was 
used to elaborate data.

results: 

Fig. 1. and Tab. 2. present an analysis of treatment following the 
first year of diagnostics in children from selected risk groups 
with congenital hearing loss. The greatest number of patients 
from the observation category was noted in the group of chil-
dren with congenital cytomegalovirus - 71.1%. Children with 
other diseases or nervous system disorders made up a total of 
32.4 % cases. In children with cleft palate or both cleft palate 
and lip, this percentage was 22.5%, the smallest share of pa-
tients in this category was observed in the group of children 
with Down syndrome 13.3%.

It was observed, that the greatest share of children who had 
a prosthesis inserted into the auditory system were children 
with Down syndrome. On the other hand, in children with 
other diseases or nervous system disorders and children with 
cleft palate or both cleft palate and lip, there was a similar sha-
re of patients with a prosthesis, 37.4% and 35.9%, respective-
ly. Children with congenital CMV were inserted a prosthesis 
in 17.7% cases.

Lack	of	final	treatment was observed in children with cleft 
palate or both cleft palate and lip in 41.6%. An approximated 
share of this category was observed in children with Down 
syndrome - 34.8% and children with other diseases or nervo-
us system disorders - 30.2%. The smallest group comprised of 
children with congenital CMV - 11.2%.

Fig. 2 presented results of statistical analysis (for χ2=13.81; 
α=0.05) and diagnostic effects obtained during the first year of 
children’s life from chosen risk groups with congenital hearing 
loss. It was observed that for all chosen groups subject to ana-
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fig. 1. analysis of treatment following the first year of diagnostics in children from hearing disturbance risk groups. 
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concluded that there were the most patients with implemented 
treatment in children with congenital CMV - 33.9%, and the le-
ast children with cleft palate or both cleft palate and lip - 18.6%. 
In children with other diseases or nervous system disorders, 
there were 22,6% and in children with Down syndrome - 24,9%.

lysis, there were more patients with implemented treatment.

Fig. 3 presents results of statistical analysis (for χ2=13.81; α=0.05) 
and diagnostic effects obtained during the first year of children’s 
life from chosen risk groups with congenital hearing loss. It was 

tab. I.  result of tEoaE screening test carried out in the neonatal unit in children subject to analysis.

chIldren wIth down 
syndroMe

chIldren wIth other dIseAses 
or nervous systeM dIsorders 

chIldren wIth cleft pAlAte 
or both cleft pAlAte And lIp 

chIldren wIth congenItAl 
cMv

number and percentage 
subject to analysis
250 (100%)

12 (66,7%) 66 (26,4%) 54 (21,6%) 68 (27,2%)

number and percentage of children 
with abnormal (positive) result of 
tEoaE screening performed in the 
neonatal unit

58/62 
93,5%
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fig. 2. Statistical analysis of effects of diagnostic procedures in children from hearing disturbance risk groups following the first year of diagnosis.
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organ in 35.9% cases. The risk of speech arrest, as well as risk 
of arrest of the child’s psychological development in the lon-
ger term did not allow us to refrain from making that decision. 

A smaller percentage of patients in this category (37.4%) was 
observed in the group of children with other diseases or ne-
rvous system disorders. If the child was found to have hearing 
loss, it was most often of receptive nature, which prompted 
the use of hearing prostheses.

The least number of patients from the “prosthesis insertion” cate-
gory was observed among children with congenital CMV (17.7%). 

As for the OBSERVATION subcategory - the highest percenta-

AnAlysIs of reseArch results And 
dIscussIon

Since the beginning of PPPBSN, procedures and rules for dia-
gnostic management have been constantly perfected. Several 
dozen years of experience in the field of audiological diagnostics 
of young children resulted in the setting of certain standards 
of conduct as well as diagnostic and therapeutic procedures. 
However, everyday practice shows that there are situations in 
which the child’s follow-up examination is justified in relation 
to particular groups of illnesses as well as due to the specifics 
of performed tests.

An optimal period for diagnosing hearing disorders is the first 
three months of a child’s life, and appropriate therapeutic pro-
cedures, including rehabilitation, should start before the age of 
six months [11,12,13]. In recent years, along with dissemina-
tion of objective methods, the age of diagnosed children has 
decreased significantly to the first month. However, in practi-
ce, there appear various obstacles against prolongation of this 
period during diagnosis.

The study analyzed the diagnostic effects after the first year of 
the child’s life, and in particular the assessment of actions un-
dertaken in connection with the child’s hearing after passage 
of this time (Tab.1, Fig. 1).

The group of patients in whom the procedure was implemen-
ted constituted the sum of children from the observation and 
prosthesis category - 70.5% of patients. 

In the PROSTHESIS INSERTION subcategory - the greatest 
number of patients were children with Down’s syndrome. As 
the analysis has demonstrated, due to chronic conductive he-
aring loss and frequent cases of mixed hearing loss, prosthesis 
insertion was required in 51.9% of patients. In the case of chil-
dren with cleft palate or both cleft palate and lip, despite the 
possibility of improved hearing quality following cleft palate 
surgery, it was decided to insert a prothesis into the hearing 

tab. II.  analysis of treatment following the first year of diagnostics in children from hearing disturbance risk groups

group lAcK of fInAl 
treAtMent

IMpleMented treAtMent

prosthesIs  InsertIon observAtIon

Children with down syndrome 34,8% 51,9% 13,3%

Children with other diseases or other damage of the nervous system 30,2% 37,4% 32,4%

Children with cleft palate or cleft lip and palate 41,6% 35,9% 22,5%

Children with cytomegalovirus (inherited) 11,2% 17,7% 71,1%
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fig. 3.  Statistical analysis of effects of diagnostic procedures in children from hearing 
disturbance risk groups following the first year of diagnosis.
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In the group of  children with other diseases or nervous system 
disorders, the frequently anomalies in results obtained or a com-
mon lack of correlation between the child’s subjective reaction 
to auditory stimuli, and results of objective auditory tests cause 
[18], that in the period from the first year of the child’s life, often 
other proper individual treatment is implemented, such as per-
formance of additional tests which allow to expand knowledge 
on the child’s health condition (computed tomography, magnetic 
resonance, EEG of the brain), the child is referred to other spe-
cialists, e.g., neurologist, pediatrician, psychologist.

The smallest percentage of patients included in this category 
were children with congenital CMV 11.2%. In this group, re-
sults of objective auditory tests are most often unambiguous 
and allow the person managing the child’s treatment to make 
appropriate decisions. The percentage of children in this gro-
up was composed of cases of unilateral mild hearing loss that 
did not exceed 35 dB nHL. This level of hearing loss did not 
require prosthesis and in this case, the child was subjected to 
periodic logopedical and psychological consultations to ob-
serve development of speech as well as mental development.

conclusIons

The analysis of final diagnostic effects obtained during the co-
urse of the first year of life in children with congenital hearing 
loss from the chosen groups showed that: 

•	 The risk of speech arrest, as well as risk of arrest of 
psychological development of the child in the longer 
term did not allow us to refrain from making that 
decision. This also applies to children with cleft palate 
or both cleft palate and lip despite planned surgical 
procedures of the palate. 

•	 The highest percentage of children with implemented 
treatment was observed in the group with congenital 
CMV.  Chronic influence of CMV virus on children’s 
hearing inclines towards performance of periodic 
auditory screening tests even when the results indicate 
normal hearing.

•	 In children with neurological abnormalities, the follow-
up period during the first year of the child’s life is often 
too short for definite exclusion of hearing problems.

ge were children with inherited cytomegalovirus (71.1%). This 
results from the fact that up to the first year of life, no hearing 
loss was observed in many children. This result is confirmed 
by numerous reports. However, the chronic effect of CMV on 
the child’s hearing induces periodic auditory screening tests 
even in the case when results indicate normal hearing [14, 15, 
16, 17, 18, 19]. 

In the group of children with other diseases or nervous system di-
sorders, 32.4% were subjected to observation. This group was mo-
nitored due to risk of hearing loss, despite the previously correct 
results of objective auditory screening tests. There was a concern, 
that due to neurological burdens, a period of one year would be 
too short to definitely exclude the appearance of hearing problems. 

For the group of children with cleft palate or both cleft palate 
and lip, despite correct auditory screening results, out of con-
cern that hearing deterioration may occur after the analysis 
period, 22.5% of patients were included in the “observation” 
group. For the same reason, the percentage of children with 
Down syndrome was 13.3%.

The greatest percentage of patients in the “lack of final treat-
ment” category were children with cleft palate or both cleft 
palate and lip - 41.6%. Due to the fact that until their first year 
of life, in most cases these children did not finish treatment 
associated cleft palate or cleft lip and palate reconstructive 
surgery, the results of auditory tests had a fluctuating nature, 
preventing implementation of final treatment. It sometimes 
happens that these children, after “premature” insertion of 
prosthesis with hearing aids do not approve of these devi-
ces. This is probably due to a “non-stabilized” hearing level 
associated with periodically occurring conductive hearing 
loss component.

A smaller group in this category were children with Down syn-
drome and children with other diseases or nervous system di-
sorders (34.8% and 30.2%, respectively). 

In the case of children with Down syndrome, the emerging 
conductive hearing loss component and variations in the va-
lues of test results do not guarantee that the implemented tre-
atment will be adequate. This can be manifested, for example, 
by reluctance to wear hearing aids. 
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