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Abstract

Background: Hearing screening is an important part of prevention. It allows early detection of hearing disorders, allowing treatment to be-
gin early and eliminating or minimizing negative consequences. Children with hearing impairment often experience delayed speech devel-
opment and cognitive abilities, which can result in learning disabilities and reduce school progress. Since 1999, the Institute of Physiology
and Pathology of Hearing in Poland has provided a hearing screening program for school-aged children in the country. The main aim of the
program is the early detection of hearing disorders, especially in children starting school, and to increase the awareness of parents and the
school more generally about hearing problems.

Material and Methods: There were 6,297 children from the Warmian - Masurian Voivodeship enrolled in the program (3,050 girls; 3,247
boys) from grades 1 to 6 and aged between 6 and 13 years. Hearing screening was conducted over two time-frames: from September 2014 to
June 2015, and from September 2015 to June 2016. Most of the children were from the first group: 81.1% of all pupils examined. Each child
was assessed by pure tone audiometry and a questionnaire addressed to parents.

Results: Based on the result of the audiogram, screening showed that hearing impairment was found in 1169 (18.6%) of the examined pupils.
Of these, 64.5% (750 children) had single-sided hearing loss.

Conclusion: The results confirm that awareness of hearing disorders in Poland is low. Many school-age children have hearing loss, but it
is often not detected by caregivers and teachers. Even small hearing losses may cause difficulties in communication, emotional reactions,
or learning. Early detection of hearing disorders is therefore crucial. A screening program can quickly identify patients with hearing loss
and implement appropriate treatment and rehabilitation as soon as possible, actions that can improve the quality of life of the children
and their families.
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RESULTADOS DEL CRIBAJE AUDITIVO EN NINOS EN EDAD ESCOLAR EN LA
PROVINCIA DE VARMIA Y MASURIA

Resumen

Introduccion: El cribaje auditivo juega un papel extremadamente importante en la profilactica. Permite la deteccion temprana de los tras-
tornos de la audicion, lo que permite un inicio rapido del tratamiento y elimina o minimiza las consecuencias negativas asociadas a este tipo
de disfuncién. Los ninos con discapacidades auditivas a menudo experimentan un retraso en el desarrollo del habla y habilidades cognitivas,
lo que puede resultar en problemas de aprendizaje y reducir el progreso escolar. Desde 1999, el Instituto de Fisiologia y Patologia de la Au-
dicion ha tomado una serie de iniciativas relacionadas con los cribajes auditivos. El objetivo principal del programa es la deteccion tempra-
na de discapacidades auditivas, especialmente en los niflos que comienzan la escuela y el aumento de la concienciacién de los padres y el en-
torno escolar sobre los problemas de audicion.

Materiales y Métodos: La investigacion cubrid un total de 6,297 nifios (3,050 nifas; 3,247 nifios) de la provincia de Varmia y Masuria. Se in-
cluyeron en el estudio personas de 6 a 13 afios de primero a sexto de la escuela primaria. La investigacion se realizo en dos etapas: desde sep-
tiembre de 2014 hasta junio de 2015 y desde septiembre de 2015 hasta junio de 2016. El grupo mas grande estudiado fueron estudiantes de
las clases de primero, constituyeron el 81.1% de la poblacion estudiada. Se realiz6 a todos los participantes una audiometria tonal y una eva-
luacion subjetiva basada en las encuestas de los padres.
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Resultados: El analisis de los resultados obtenidos del examen de audiciéon mostré que el resultado positivo del audiograma se encontré en
1169 alumnos examinados (casi el 18,6% de la poblacion encuestada). Se observé que, entre todos los ninos examinados, el 64,5% de la pér-
dida de audicion detectada (750 ninos) era la pérdida de audicion unilateral.

Conclusion: Los resultados confirman que el conocimiento de las deficiencias auditivas en Polonia es bajo. Muchos nifios en edad escolar tie-
nen una pérdida auditiva, pero a menudo no es detectada por cuidadores y los profesores. Un dafio auditivo incluso en pequefio grado puede
causar dificultades en la comunicacion, en la esfera emocional o en el aprendizaje. Por lo tanto, la deteccion temprana de la pérdida auditiva
es crucial. Gracias a los programas de cribaje, podemos identificar a los pacientes con pérdida auditiva, implementar el tratamiento adecua-
do y la rehabilitacion lo antes posible. Tales acciones pueden mejorar la calidad de vida de los ninos y sus familias.

Palabras clave: « cribaje  zonas rurales « audiometria tonal « nifios en edad escolar.

PE3YJIBTATBI CKPMHMHITOBBIX OBCJIETTOBAHUI CJIYXA YV NETEN
IIKOJIBHOTI'O BO3PACTA B BAPMIMHCKO-MA3YPCKOM BOEBOJJCTBE

AHHOTaUA

Brenenne: CKpMHMHTOBBIE 00CTIEOBAHMA CITyXa MMEIOT 60JIbIIOe 3HaUYeHNue B TpodunakTuke. OHM O3BO/AIOT BBIABUTD HAPYIICHUs
CITyXa Ha paHHeM 3Talle, 4To obecIieunBaeT BOSMOKHOCTD IIPOBEICHNA IeUeHNA M YCTPAHEHUA NN YMEHbIIECHN A HeraTVBHBIX ITOCTIe] -
CTBMIA, CBA3AaHHBIX C JJAHHOTO BMJA HapylIeHMeM. Y JieTeil ¢ IpobreMamMyl CryXa 4acTo Hab/IIOIAl0TCs 3a/lep>KKa PedeBOro Pa3BUTHA
¥ HapyllleHue KOTHUTUBHBIX CIOCOOHOCTH, YTO MOYKET MPUBECTY K OTCTABAHMUIO B OOYYEHUN 1 CHIDKEHUIO yCIeBaeMOCTH B mikose. C
1999 ropa Mucturyr ®usnonorun u IMaronorun Cryxa npoBoauT 60/IbIIOe KOMMYECTBO PabOTHI ¥ MIPOTPAMM, CBA3AHHBIX CO CKPU-
HUHTOBBIMM 06C/IefoBaHuAMN cmyxa. OCHOBHOI 1Ie/IbI0 IIPOTPAMMBbI AB/IAETCA PaHHEe BbIABICHNE HAPYIIEHUI CTyXa, OCOOEHHO Y
meTell, KOTOpble HAUMHAIOT 00yYeHNe B IIKOJIe, U TIOBbILIEH)Ee OCBEOMIEHHOCTH POJIUTEIel U IIKObHON Cpefibl 0 IpobreMax cayxa.

Marepuansl u MeToabL: B ncciegoBanuy npuHsim ydactie 6 297 pereit (3050 geBouek, 3247 manpunkoB) n3 Bapmuucko-Masypcko-
TO BOeBOJCTBA. BospacT mccneyeMbIx BapbupoBancsa ot 6 1o 13 net ¢ 1 no 6 knaccel. Viccnenosanua NpoBOAMINCDH B IBYX 3Tamax: C
ceHTs16pst 2014 1. 1o uroHs 2015 1. u ¢ ceHTsA6pst 2015 1. 0 mroHst 2016 . Hanbopliyo rpymiy ncciefyeMblx COCTaBUIN YIeHNKN 1
Kaacca, onu cocrasuan 81,1% mccnegyemoit momynAnym. Bcem ydeHnkam 6bl1a MpoBefjeHa TOHAIbHAA ayAMOMEeTPUA U CyOBeKTIB-
Has OlleHKa Ha OCHOBE aHKeT /Il pofiuTenell.

Pesynbrarel: [I03UTUBHBII pe3ylIbTaT CKPMHUHTA CTyXa ObUT 0OHapyxeH y 1169 uenoBek, To ecTb y 18,6% 06CIeIOBaHHBIX JleTell.
Cpenu meTeii C IONOKUTETHHBIM Pe3yTbTaTOM OfHOCTOPOHHSAA IOTepA CTyXa 6blma o6HapyskeHa y 64,5% (To ecThb y 750 ydammxcs).

BoiBopl: PesynbraThl McciefoBaHus MOATBEPXKAAIOT, 4YTO B Ilo/bllle HU3KAA OCBEJOMIEHHOCTh Hace/leH!s O HapyLIeHMAX CIyXa.
MHorue ety MKOIbHOTO BO3PAcTa MMEIT HapyIlIeHNe CIyXa, HO YaCTO POAMTENN M YYuTeNnd He MOofo3peBalT o mpobneme. Hapy-
LIeHVe CTyXa MOYKET BBI3BATh B HEOOJIBILOI CTEIIeHN TPO6IeMBl B KOMMYHMKALIMM, B SMOLIMOHA/IbHOIT cepe mm B 06ydennn. [Tos-
TOMY paHHee BbIABJIEHME IIOTEPU CyXa MMEET pellalollee 3HaYeHue. barogapa nporpaMmMaM CKPUMHMHTA Mbl MOYKEM BbIABIATD Ia-
LVMEHTOB C HAapyIIeHMEeM CIyXa ¥ CBOEBPEMEHHO IIPOBOANTH COOTBETCTBYIOIee JledeHne U peabuanranyro. Takue JeiiCTBUs MOTYT
YAYYIIUTb Ka4eCTBO XKMU3HU JIeTel U UX CeMeil.

KnroueBsple croBa: CKPVMHVHT ¢ CEIbCKasA MECTHOCTD e TOHAJIbHAA ayAVIOMETPNA » NETH IIKOIBHOIO BO3pacTa

WYNIKI BADAN PRZESIEWOWYCH SEUCHU U DZIECI W WIEKU SZKOLNYM
W WOJEWODZTWIE WARMINSKO-MAZURSKIM

Streszczenie

Wstep: Badanie przesiewowe stuchu pelnia niezwykle wazna role w profilaktyce. Pozwalajg one na wczesne wykrycie zaburzen stuchu, umoz-
liwiajac w ten sposéb szybkie rozpoczecie leczenia oraz eliminujg lub minimalizuja negatywne konsekwencje zwigzane z tego rodzaju dysfunk-
¢cja. Dzieci z zaburzeniami stuchu czesto do$wiadczajg opdznionego rozwoju mowy i zdolnosci poznawczych, co moze skutkowa¢ trudnoscia-
mi w uczeniu si¢ oraz ogranicza¢ postepy szkolne. Od 1999 roku Instytut Fizjologii i Patologii Stuchu podejmuje szereg inicjatyw zwigzanych
z badaniami przesiewowymi stuchu. Gléwnym celem programu jest wczesne wykrycie wad stuchu, szczegélnie u dzieci, ktore rozpoczynaja
nauke w szkole oraz zwigkszanie swiadomosci rodzicow i srodowiska szkolnego na temat probleméw ze stuchem.

Materialy and Metody: Badaniami objeto Iacznie 6,297 dzieci (3.050 dziewczynek; 3.247 chlopcéw) z wojewddztwa warminsko-mazurksie-
go. Do badan wlaczono osoby w wieku od 6 do 13 lat z klas od 1 do 6. Badania zostaly przeprowadzone w dwéch etapach: od wrze$nia 2014r.
do czerwca 2015r. oraz od wrze$nia 2015r. do czerwca 2016r. Najliczniejsza grupe badanych stanowili uczniowie z klas I, stanowili oni 81.1%
badanej populacji. Wszyscy uczniowie mieli wykonang audiometri¢ tonalna oraz przeprowadzono subiektywng ocene na podstawie ankiet
dla rodzicow.

Wyniki: Nieprawidlowy wynik badania przesiewowego stuchu stwierdzono u 1169 oséb tj. 18.6% badanych dzieci. Wéréd dzieci z dodatnim
wynikiem, jednostronne uszkodzenie stuchu wykryto u 64.5% (tj. 750 uczniow).

Whioski: Wyniki potwierdzaja, ze §wiadomos¢ na temat zaburzen stuchu w Polsce jest niska. Wiele dzieci w wieku szkolnym ma ubytek stu-
chu, ale czesto nie jest wykrywany przez opiekunow i nauczycieli. Uszkodzenie stuchu nawet w niewielkim stopniu moga powodowac¢ trud-
nosci w komunikacji, w sferze emocjonalnej lub w uczeniu sie. Dlatego kluczowe znaczenie ma wczesne wykrycie ubytku stuchu. Dzieki pro-
gramom badan przesiewowych mozemy zidentyfikowa¢ pacjentéw z uszkodzeniem stuchu, wdrozy¢ odpowiednie leczenie i rehabilitacje tak
szybko, jak to mozliwe. Takie dziatania mogg poprawi¢ jakos¢ zycia dzieci i ich rodzin.

Stowa kluczowe: badania przesiewowe o tereny wiejskie « audiomteria tonalna « dzieci w wieku szkolnym

Journal of Hearing Science - 2019 Vol. 9 - No. 2 37




Original articles » 36-44

Introduction

The proper functioning of the organs of hearing, sight,
and speech form the basis of social communication and
the development of modern society. For pre-school and
school children, disorders of the sensory organs are a ma-
jor reason for delays in development. In the case of chil-
dren starting school, it may make it difficult for them to
adapt to the school environment. It may also cause concen-
tration disorders, making it difficult to understand com-
plex commands, poor communication, or slower learn-
ing. Due to the large variety of communication disorders
in school-age children, actions are needed that will allow
dysfunctions to be detected early and respond with appro-
priate therapy and rehabilitation [1,2].

Timely intervention is an important component of Ear-
ly Hearing Detection and Intervention (EHDI) screen-
ing programs. In Poland, a neonatal hearing screening
program (NHS) is carried out, the first projects of which
were performed over 25 years ago [3]. The official data-
base of the National Health & Nutrition Evaluation Stud-
ies (NHANES) indicates that permanent hearing loss in
infants has a prevalence of about 2 to 4 per 1000 [4]. In
school-age children, the number with hearing disorders
is about 9 to 10 per 1000 [5].

Screening tests play an important preventive role, being
the basic tool for prevention. They allow hearing disor-
ders to be diagnosed early, thus enabling rapid treatment
and eliminating or minimizing the negative consequenc-
es. Hearing screening is a simple and fast procedure that
identifies whether a tested person is likely to have prob-
lems with their hearing [6]. If there is a positive hear-
ing screening result, the individual should be referred for
more detailed diagnostic procedures. In essence, screen-
ing has the goal of identifying individuals at risk of hear-
ing disorders and refer them for otorhinolaryngological
and audiological assessment.

The preventive aspect of screening consists of taking ac-
tions to create a healthy environment. Setting goals related
to the priority area of public health, the Institute of Phys-
iology and Pathology of Hearing (IPPH), Warsaw, has at-
tempted to unify European audiologists, otolaryngologists,
and speech therapists — experts representing national en-
vironments and international associations — around the
idea of equalizing the chances of children with communi-
cation disorders. The results of international cooperation
of an expert group chaired by Prof. Henryk Skarzynski of
IPPH are two European Scientific Consensus statements
implemented in Warsaw on 22 June 2011 during the 10th
Congress of the European Federation of Audiological So-
cieties [7-9]. The first, a “European Scientific Consensus
on hearing screening in pre-school and school children”
was signed by representatives of 27 countries. The sec-
ond document, “EU Council Conclusions on early detec-
tion and treatment of communication disorders in chil-
dren, including the use of e-health tools and innovative
solutions”, aimed at drawing public attention to the prob-
lem of communication disorders and their consequenc-
es for the intellectual and emotional development of chil-
dren, consequences which go on to affect their social and
economic situation in adulthood.
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The major aim of hearing screening programs is to de-
tect a disorder at a stage when treatment can be effec-
tive in reducing long-term complications [10]. According
to estimates provided by the World Health Organization
(WHO), nearly 7.5 million children live in low to middle
income countries [11].

School screening programs may be pivotal for identifying
hearing loss in young children. The classroom is an acoustic
environment in which precise transmission and reception of
speech is crucial for effective learning [12]. For example, be-
ing able to hear all sounds is fundamental when learning to
read. The behavioral effects of hearing impairment are fre-
quently subtle, and look similar to those of children who have
attention deficit disorders, learning disabilities, or language
and cognitive delays [13]. Common behaviors occurring with
hearing loss include: difficulty in listening to speech or other
auditory information (which may lead to frequent requests
for repetition); tiredness while listening; wrong answers to
questions; avoiding contacts with peers; and difficulties with
reading and writing skills [14]. Children with mild unilateral
hearing loss (UHL) exhibit difficulties in sound-source loca-
tion and have problems with speech understanding, and these
can significantly affect long-term educational outcomes [15].
Such difficulties can be improved by early diagnosis of hear-
ing loss and interventions such as: hearing aids, cochlear im-
plants, and hearing rehabilitation. These interventions facil-
itate the student’s speech and language, cognitive, and social
development; consequently academic achievement is more
likely to remain on target.

Children with UHL show more cases of failure and repe-
tition of assessment levels, the need for additional educa-
tional help, and perceived behavioral problems in the class-
room. Possible risk factors include lower cognitive ability,
right ear hearing loss, and severe-to-profound hearing loss
[16]. Speech and language development may be delayed in
some children with UHL, but it is not clear whether chil-
dren can “catch up” later [17].

In 2008, IPPH, in collaboration with the Polish Agricul-
tural Social Insurance Fund (KRUS), performed hearing
screening in school-age children in eastern Poland, dur-
ing which 92,876 pupils were examined [18]. After this
program, in the same partnership, the hearing screening
was extended to western Poland. This study presents the
results of the third stage of the program.

Materials

The hearing screening program for children from prima-
ry schools in rural areas was carried out by a team from
IPPH in cooperation with KRUS and the Association of
Friends of Deaf People and Hearing People.

From September 2014 to June 2015, hearing screening
tests were carried out in 3,687 pupils in 186 general pri-
mary schools. Then, from September 2015 to June 2016,
hearing screening was performed in 2,610 children from
167 general primary schools. All schools were located in
18 communes in the Warmian — Masurian Voivodeship.

The number of children included in the program was 6,297
(3,050 girls; 3,247 boys) from grades 1 to 6 and aged from
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Table 1. Grade distribution of children participating in
the program

Grade of Number of

primary school children screened Percent

! 5105 81.1
I 194 31
Il 610 9.7
v 280 4.4
v 86 1.4
v 22 03
Total 6297

6 to 13 years (see Table 1). The most numerous group were
children from the first grade: 81.1% of all pupils examined.

The program focused on first-grade students, but in cas-
es when some first-grade students did not want to under-
take the test or were absent from school due to illness, then
older children were examined. There were two main rea-
sons why children did not participate in hearing screen-
ing: the first was lack of consent from parents or legal car-
egivers; the second was absence from school due to, for
example, illness.

Methods

Screening Pure Tone Audiometry was performed using the
Platform of Sensory Organs Examinations. In 2008, IPPH
and the Institute of Sensory Organs (located near Warsaw,
Poland) prototyped a new PC system for teleaudiology ap-
plications in hearing screening. This system became known
as the Platform of Sensory Organs Examinations [1,19].

The platform is built around an internet network solution,
interfacing a central computer system and a series of port-
able computers (remote client devices) equipped with au-
diometric headphones and a response button. The plat-
form allows the user to conduct screening based on pure
tone audiometry. The feature allows the user to perform
air conduction audiometric testing for each ear separate-
ly over the frequency range 0.25 to 8 kHz and for levels
not exceeding 80 dB HL. Tests were carried out in qui-
et rooms in accordance with the modified Hughson and
Westlake procedure [20,21]. Air conduction thresholds
were determined over the frequency range 0.5-8 kHz.
An air test value of 25 dB HL or more for at least one fre-
quency in at least one ear was assumed to be a positive
test result [22-24].

Audiometric hearing tests were supplemented by results
of a questionnaire filled in by parents or legal caregivers.
The questionnaire included questions about potential caus-
es of hearing problems, illnesses, possible occurrence of
tinnitus, as well as noise at school breaks. In addition, all
parents or legal caregivers gave written consent for par-
ticipation of the child in hearing screening.

All results were carried out using the SZOK system, by
means of which it is possible to perform statistical analy-
sis and transfer collected data to IPPH in Kajetany, where
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they can be evaluated by specialist doctors. Placing patient
data into the SZOK system speeds up testing and short-
ens the patient’s waiting time for visits to IPPH or other
specialized facilities. This is a unique solution in the field
of telemedicine and e-health. After the results of the tests
were transferred to SZOK, incorrect test results (accord-
ing to fixed criteria) were separated out and a categoriza-
tion into either bilateral or unilateral (right or left) hear-
ing loss was made.

The next step performed by the IPPH specialists was to
divide the abnormal hearing tests into three types of au-
diograms (separately for each ear):

1. Low-frequency hearing loss (LFHL), in which the
threshold of hearing for 500 and/or 1000 Hz was
25 dB HL and more, while the hearing threshold for
other frequencies did not exceed 20 dB HL.

2. High frequency hearing loss (HFHL), in which the
hearing threshold value for frequencies of 4000 and/
or 8000 Hz was 25 dB HL and more, while the hear-
ing threshold for other frequencies did not exceed
20 dB HL.

3. Other: abnormal screening results in which the hearing
threshold was greater than 20 dB HL at two or more
arbitrary frequencies.

Based on the results of the hearing screening tests and
the questionnaire, each child was qualified for one of two
groups. The first group were children who required fur-
ther specialist care. The second group were children who
had abnormal screening results and where auditory pre-
vention was recommended (the parents were provided
with information about prevention of hearing disorders
and factors that might cause them).

Results

Hearing screening showed that a positive result of the au-
diogram, according to the adopted criterion, was found
in 1169 children, 18.6% of the surveyed population. Of
these, 752 children (64.3%) had a single-sided hearing
loss, which affected the left ear in 58% of cases (Table 2).

Table 2 shows that almost 1 in 5 children in grade I to III
had an abnormal result of a hearing screening test (1124
students or 19%). In grades IV-VI, there were 45 peo-
ple (11.6% of study group) who failed screening. In both
grades I-IIT and IV-VT the distribution of unilateral and
bilateral hearing loss was similar.

Table 3 shows that the positive results of hearing screen-
ing among boys and girls was similar.

Table 4 shows that among children in their early school
years (grades I-III) with abnormal hearing, high frequen-
cy hearing loss (HFHL) was most common, affecting 43.9%
(671 ears). Low frequency hearing loss (LFHL) accounted
for 23% (352 ears), and the remaining 33.1% (505 ears) was
made up of hearing losses at other frequencies. All types
of hearing losses were more common in the left than the
right (Table 4).
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Table 2. Percentage of students with hearing loss and the frequency of unilateral and bilateral hearing loss, divided by grade

Grade of primary  Number of children Number of children . Unilateral
- =0 Bilateral
school screened with positive result Right ear Left ear
720 (64.1%)
=111 5909 1124 (19%) 404 (35.9%)
301 (41.8%) 419 (58.2%)
32 (71.1%)
IV=-VI 388 45 (11.6%) 13 (28.9%)
12 (37.5%) 20 (62.5%)
752 (64.3%)
Total 6297 1169 (18.6%) 417 (35.7%)

313 (41.6%)

439 (58.4%)

Table 3. Number of positive hearing screening results divided by gender

Gradeofprimaryschool  MTBETOTgis  Mumberof gt Number ofboys  Numberof by i
- 2855 538 (18.4%) 3054 586 (19.2%)
IV=VI 195 21 (10.8%) 193 24 (12.4%)
Total 3050 559 (18.3%) 3247 610 (18.8%)

Table 4. Number and incidence of types of audiograms

Grade of primary

Number of ears and frequency of occurrence

Type of audiogram

school Right ear Left ear Total
Low frequency hearing loss (LFHL) 142 (40.3%) 210 (59.7%) 352 (23.0%)
=11 High frequency hearing loss (HFHL) 321 (47.8%) 350 (52.2%) 671 (43.9%)
Other hearing losses 234 (46.3%) 271 (53.7%) 505 (33.1%)
Low frequency hearing loss (LFHL) 3 (37.5%) 5 (62.5%) 8 (13.8%)
IV=-VI High frequency hearing loss (HFHL) 20 (57.1%) 15 (42.9%) 35 (60.3%)
Other hearing losses 6 (40%) 9 (60%) 15 (25.9%)

Table 5. Survey results for question no. 1

Hearing screening result

Grade of Do you think your child has  Number of responses -
. L "
primary school hearing problems? (% Negative re':ﬂﬁ,":.md ad';?:izr;:: tgrsts
67 46 1 20
Very often and often (1.1%) (68.7%) (1.5%) (29.8%)
687 508 48 131
=i Rarely (11.7%) (73.9%) (7%) (191%)
5155 4232 338 585
Never (87.2%) (82.1%) (6.6%) (11.3%)
10 6 1 3
Very often and often (2.6%) (60%) (10%) (30%)
81 64 6 11
Iv-vi Rarely (20.9%) (79%) (7.4%) (13.6%)
297 273 13 11
Never (76.5%) (91.9%) (4.4%) (3.7%)
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Table 6. Survey results for question no. 2

Skarzynski P. et al. — Hearing screening of school children...

Hearing screening result

Grade of Was the child treated for ear Number of responses b - Ens—
rimary school inflammation? (%) : revention eferral for
P y Negative recommended  additional tests
s 1422 1088 104 230
- y (24.1%) (76.5%) (7.3%) (16.2%)
no 4487 3698 283 506
(75.9%) (82.4%) (6.3%) (11.3%)
yes 245% 853 63 8.4%)
24.5% 85.3 6.3 8.4%
IV-VI > >
no 293 262 14 17
(75.5%) (75.5%) (4.8%) (5.8%)

Table 7. Survey results for question no. 3

Grade of primary  Does the child complain

Number of

Hearing screening result

school about tinnitus? responses (%) ; Prevention Referral for
P § REEES recommended additional tests

67 46 1 20

Very often and often (1.1%) (68.7%) (1.5%) (29.8%)
687 508 48 131

- Rarely (11.7%) (73.9%) (7%) (19.1%)
5155 4232 338 585

Never (87.2%) (82.1%) (6.6%) (11.3%)
10 6 1 3

Very often and often (2.6%) (60%) (10%) (30%)
81 64 6 11

Iv-vi Rarely (20.9%) (79%) (7.4%) (13.6%)
297 273 13 11

Never (76.5%) (91.9%) (4.4%) (3.7%)

The data confirm the need to increase the availability of
medical services in rural areas, with hearing disorders
showing up in a significant percentage of school-age chil-
dren. Detecting hearing loss in a student starting school,
and then treating it, is likely to significantly improve the
child’s chances of a successful school education and ful-
fil their potential [25].

Results of surveys

Table 5 shows that 585 out of the 736 parents of children
from grades I-III for which the screening test was pos-
itive did not notice any problems with hearing in their
child. In addition, 338 of the 387 children where preven-
tion measures suggested to the parents also did not no-
tice hearing problems. However, it should be added that
in the majority of cases, this concerned unilateral hearing
losses. Interestingly, 554 parents noticed that their child
had hearing problems, but pure tone audiometry failed to
confirm this. In these cases, we may be dealing with au-
ditory processing disorders, characterized for example by
a difficulty in understanding commands. For grades IV-
VI, Table 5 shows that parents of children with normal
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screening results were apt to report that their child had
hearing problems (about five times more children than
the number who were referred for screening).

Table 6 shows that about 24% of children in grades I-III,
and a similar proportion in grades IV-VI, had previously
been treated for otitis media. In addition, 230 out of 736
children in the first group who had an abnormal hearing
test, and 104 out of 387 children who were prescribed hear-
ing prophylaxis, had previously been treated for ear infec-
tions. However, for children in grades IV-VI, 8 out of 25
students who had an abnormal hearing test and one-fifth
of those who were prescribed hearing prevention had had
ear infection in the past.

The questionnaire also included the question of tinnitus,
and the results are shown in Table 7. It was observed that
12.8% of all examined children complained of tinnitus, in-
cluding 1.1% very often and often in grades I-1II and 2.6%
in grades IV-VTI. It is worth noting that of children who had
a positive hearing screening, 31.3% of them experienced tin-
nitus very often and often, compared to 26.1% of students
who rarely experienced tinnitus. However, students from
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Table 8. Survey results for question no. 4

Does the child complain

Hearing screening result

Grade of primary g 5 Number of N
school 3b°.l‘t exc'::ssllvl;: "°|:5$ responses (%) Negative Prevention Referral for
UL SISCIOONDIEaRS: g recommended additional tests
s 677 533 49 95
i y (11.5%) (78.7%) (7.2%) (14.1%)
no 5232 4253 338 641
(88.5%) (81.3%) (6.5%) (12.2%)
es 54 45 3 6
y (13.9%) (83.3%) (5.5%) (11.1%)
IV=-VI
ho 334 298 19 17
(86.1%) (89.2%) (5.7%) (5.1%)

grades IV-VI complained of tinnitus almost twice as often
as their younger cohort, with 23.5% experiencing tinnitus
(2.6% very often and often). In addition, while 40% of the
children experiencing tinnitus very often and often had a
positive result of hearing screening, only 1 in 5 children ex-
periencing tinnitus rarely had a positive test.

Finally, Table 8 shows that 11.5% of the examined chil-
dren from grades I-1IT and 13.9% from grades IV-VI com-

plained of excessive noise during school breaks.

Discussion

The presence of hearing disorders among school-age
children has been widely reported as a health issue
[26,27]. Unfortunately, routine hearing screening is still
not carried out, as most primary schools view this as an
additional expense.

In this work, data were collected from primary school pu-
pils, although the largest group were those from the first
grades. The hearing screening was enriched with addition-
al information from questionnaires, which has proved to
be an appropriate tool in the assessment of information
related to screening such as previous otitis media, tinni-
tus, and also the incidence of runny noses.

The results obtained in the hearing screening program
among primary school students in the Warmian — Masu-
rian Voivodeship indicates that 18.6% (1169 children) had
a positive result. This figure is comparable with research
carried out in Poland in 2008-11, which showed that al-
most 14% of first graders had a hearing problem [1]. In
addition, data from hearing screening conducted by IPPH
in 1999 showed a similar incidence of 20% (1 in 5 chil-
dren screened) [1,28]. For comparison, the percentage of
children in India with hearing loss in 1996 was found to
be 11.9% (more than 1 in 8 children) [29]. In Tajikistan,
hearing screening of school age children conducted by
IPPH in 2013 found hearing impairments in 23.7% [3].

Some 23% of the children in grades I-III and almost 14%
in grades IV-VI in the Warmian - Masurian Voivode-
ship were diagnosed with a low-frequency hearing loss.
Data from an American study indicate a lower incidence

of LFHL - 7.1% [23]. A higher incidence of this type of
hearing disorder was reported in a Nigerian study, where
33.4% (167 out of 500 examined children) presented LFHL
in their right ear and 7.8% in their left ear [30]. Similar
data have been reported in Tajikistan, where 34% of chil-
dren were diagnosed with LFHL [3,31]. In some cases, a
low-frequency hearing loss may be temporary, and de-
pending on the individual case, pharmacological or sur-
gical intervention may be effective. One of the most com-
mon reasons for temporary LFHL is inflammation of the
middle ear. Otitis media with effusion is one of the most
common childhood diseases [32]. In the current study,
24.1% of tested children had been previously treated for
ear inflammation. The Tajikistan study showed that 34%
of those referred for further hearing tests had had otitis
media in the past [3]. Studies carried out at the Pediat-
ric Clinic of Otolaryngology, Audiology and Phoniatrics
at the Medical University of Lodz found a correlation be-
tween upper respiratory tract infections in children and
temporary conductive hearing loss [33].

In our study, almost 44% of the tested children in grades
I-1IT and 60.3% in grades IV-VI were diagnosed with
high-frequency hearing loss. In comparison, the hearing
screening in Tajikistan found that the percentage of chil-
dren with HFHL was 25.5%. Children with high-frequen-
cy hearing loss may appear normal but they may experi-
ence difficulties in many situations. For example, they may
seem distracted because of a difficulty in understanding
speech in noise. Lunch breaks can be very noisy, which
can lead to social problems if the child is unable to hear
and misinterprets information. In HFHL, speech disor-
ders and articulation problems can also arise. It is impor-
tant that children with HFHL have a permanent support
system both at school and at home [34].

According to Sekhar et al. [35], single-sided hearing loss
can be as high as 88% (59 children from 67 with hearing
impairments) in a group of 296 assessed children. Accord-
ing to Kuppler [36], the most common hearing impair-
ment is unilateral hearing loss, which occurs in about 3%
of school-age children. Niskar et al. [22] screened 6,166
American children aged 6-19 years. Almost 15% of them
had a low or high frequency hearing loss, with 82% uni-
lateral losses. Data from an Iranian child population [37]
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indicate that, of all reported hearing losses, 75% were sin-
gle-sided. In the present study, 64.5% of all positive hear-
ing screening results were unilateral, which is lower than
the figures given above. However, a similar proportion
emerged from the IPPH hearing screening in Tajikistan,
where the frequency of unilateral hearing disorders was
50% (17/34 cases) [3,9].

The proposed screening procedures make it possible to
detect not only children with hearing loss, but also those
with other hearing disorders, such as tinnitus. Tinnitus
is becoming a common problem in school-age children.
Of Polish children aged between 7 and 12 years, tinnitus
incidence ranges from a few percent to 12% or more de-
pending on the child’s age and place of residence [38,39].
In some countries, tinnitus affects 6-14% of children aged
6 to 12 years [2]. Tinnitus is especially common in chil-
dren with central hearing disorders [40]. Data from the
current study showed that 9.9% of normal hearing chil-
dren who passed the hearing screening had tinnitus. A
similar result was reported in Tajikistan, affecting 9% of
children with negative hearing screening results [3]. Ad-
ditional data from screening tests in Poland indicate an
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Summary

The detection of hearing impairments in school-age chil-
dren is essential. The later that hearing disorders are de-
tected, the greater will be the future consequences. Early
diagnosis allows referral to specialists, who can provide
prevention and appropriate rehabilitation, minimizing or
eliminating effects on the child’s cognitive, social, emo-
tional, and communicative abilities. A hearing screening
program was one of the priorities in the areas of health-
care during the Polish Presidency of the European Union
(2011). Pure tone audiometry screening using the Plat-
form for Sensory Organs Examination is a cost-effective
and safe tool for cooperating children. Our study shows
that, with appropriate screening equipment and protocols
and in close collaboration with pediatric otorhinolaryngol-
ogists, it is feasible for a medical team to conduct hearing
screening among school-age children. We also suggest this
protocol may be effective in identifying cases of postna-
tal hearing loss, where the most important factor is time-
ly delivery of early intervention services.
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