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The The UNHSUNHS was started was started
in Hungaryin Hungary

in 1997in 1997
inin  PPécs écs andand  inin Baja Baja

Thank to F. Thank to F. GrandoriGrandori

  2005 - UNHS - HU
Cities / Hospitals Live birth Screened Referred Diagnosted HL Screening method Device

1 Baja 746 731 14 1 TEOAE Echoport+
2 Berettyóújfalu 627 621 105 0 TEOAE Echocheck
3 Bp. MÁV 1111 1102 60 0 DPOAE ILO292 EP
4 Bp. Nyírõ 990 659 32 0 TEOAE Echocheck
5 Bp. Péterfy 1784 1661 82 1 TEOAE Echoscreen
6 Bp. SOTE I. 2822 2814 112 5 TEOAE Echocheck
7 Bp. SOTE II. - 450 1 AABR Natus Algo1
8 Bp. Szt.Margit * TEOAE Echoscreen
9 Bp. Újpest 950 850 48 0 TEOAE Echocheck
10 Cegléd 1201 1189 192 0 TEOAE Echocheck
11 Debrecen, Hosp. 2791 2382 129 3 TEOAE Echocheck
12 Debrecen, Univ. 2705 2260 93 0 DPOAE Capella
13 Gyõr 2831 2714 125 2 DPOAE GSI 70 MP
14 Gyula 1186 1180 16 0 TEOAE Echocheck
15 Jászberény 683 134 11 0 DPOAE ILO88Dpi
16 Kaposvár 850 690 26 0 DPOAE Capella
17 Kecskemét 268 246 15 0 TEOAE Echocheck
18 Kiskunfélegyháza442 395 35 0 DPOAE GSI 70 MP
19 Kisvárda 517 367 56 0 DPOAE GSI 70 MP
20 Miskolc 2810 2750 427 4 DPOAE DpEchoport+
21 Mosonmagyaróv. 623 593 4 0 TEOAE Echocheck
22 Nagykanizsa 752 721 24 0 TEOAE Echocheck
23 Nyíregyháza 2651 2651 1 0 AABR Natus Algo1
24 Pécs 1455 1289 80 2 TEOAE ILO288 Echoport
25 Salgótarján **
26 Szolnok 1750 1662 60 0 TEOAE CT/Pytel
27 Tatabánya 1183 1183 1 0 TEOAE Echoscreen
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NumberNumber PercentPercent(%)(%)

TotalTotal  livelive  birthbirth  9750097500 100100

TotalTotal  screenedscreened  3129431294 3232

UniversalityUniversality  3372833728 3129431294 93,5893,58

RefferRefferalal  raterate 31294      31294      17481748 5,585,58

The The UNHSUNHS statistic in Hungary statistic in Hungary
20052005

Statistic was made by dr. Statistic was made by dr. ZsoltZsolt  BekeBeke (Baja) (Baja)

The Problem in HungaryThe Problem in Hungary
The neonatal hearing screening is obligatoryThe neonatal hearing screening is obligatory

butbut
The method (objective) is not obligatoryThe method (objective) is not obligatory

The screening is not paidThe screening is not paid

Motivation is only the whole-hearted enthusiasmMotivation is only the whole-hearted enthusiasm
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The screening must beThe screening must be
QuickQuick

SimpleSimple

Expert opinion on hand not necessaryExpert opinion on hand not necessary

The screening must haveThe screening must have
High accuracyHigh accuracy

In the cases ofIn the cases of

higher volume of screeninghigher volume of screening
(UN(UNHHS!)S!)

automated method is neededautomated method is needed
((A.DavisA.Davis et al.) et al.)
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Our automated program and database isOur automated program and database is
an on-line (or off-line) help in screening foran on-line (or off-line) help in screening for
trained hearing screener or health visitortrained hearing screener or health visitor

The database is suitable for follow upThe database is suitable for follow up

Our program is to help interpret the resultOur program is to help interpret the result

Expert opinion on hand not necessaryExpert opinion on hand not necessary

Double-checking not necessaryDouble-checking not necessary

Response to noise ratio in fourResponse to noise ratio in four
frequency bandsfrequency bands
11 22 33 44  kHzkHz
3 3 66 66 6 dB6 dB

Correlation in four frequency bandsCorrelation in four frequency bands
11 22 33 4 kHz4 kHz
5050 7070 7070 7070%%

In generalIn general
two criteria are used for scoringtwo criteria are used for scoring
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33 66 66 66

5050 7070 7070 7070

 1                        2                         3                        4 1                        2                         3                        4 kHz

 1                        2                         3                        4 1                        2                         3                        4 kHz

 0                        5                      10                      15     ms           20    0                        5                      10                      15     ms           20   

Criteria:Criteria:
1.1.
Amplitude Amplitude 
(S/N dB)(S/N dB)

2.2.
ReproRepro
(%)(%)

3.3.
DurationDuration
(ms)(ms)

> 8 ms> 8 ms

The three criteria for automatic evaluation

Signal
Noise

Signal/Nois
e

Stimulus

Signal to Noise
Ratio per bands

Repro per bands

Duration:
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The The thirdthird  criterioncriterion  ofof  scoringscoring  thethe
effectiveffectiv  durationduration  ofof  emissionemission

EffectivEffectiv  durationduration  ==
the red curve duration the red curve duration 
alltogetheralltogether

Effectiv d.

Critical valueCritical value
=> => 
8ms8ms

Duration calculated by Moving Time Window Correlations Analysis
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The The ththirdird  critericriterion on forfor
automaticautomatic  evaluationevaluation: Duration: Duration

Signal to Noise
Ratio per bands

Repro per bands

Duration:

Signal
Noise

Signal to Noise
Ratio per bands

Repro per bands

Duration:

The The ththirdird  critericriterion on forfor
automaticautomatic  evaluationevaluation: Duration: Duration

Signal
Noise
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LINELINEARAR TECHNI TECHNIQUE!QUE!
Stimulus artifact!Stimulus artifact!

The The ththirdird  critericriterion on forfor
automaticautomatic  evaluationevaluation: Duration: Duration

Effectiv d.

Signal
Noise

Signal to Noise
Ratio per bands

Duration:

Repro per bands

The The threethree  criteriacriteria  forfor
automaticautomatic  evaluationevaluation

Amplitude
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The The threethree  criteriacriteria  forfor
automaticautomatic  evaluationevaluation

Signal to Noise
Ratio per bands

Repro per bands

Duration:

Signal
Noise

The The threethree  criteriacriteria  forfor
automaticautomatic  evaluationevaluation

Signal
Noise

Signal to Noise
Ratio per bands

Repro per bands

Duration:
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Only the +++ is accepted

++-
+--
+-+    NOT ACCEPTED!
-++
--+
---

Special scoring variations

With two principleWith two principle criteracritera  
126 cases would have been126 cases would have been
passed as false passed as false negativnegativ

In 942 referred cases In 942 referred cases 
predictable usable hearing predictable usable hearing 
in speech frequenciesin speech frequencies

Duration
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High!
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Referral Rate (%) and HL>80dB (%)

referred HL>80dB

0,44 0,29 0,07 0,27 0,22 0,73 0,63 0,38

Tendency of HL%*100

Average of HL% * 100

Tendency of referrals
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Maternity centre in PMaternity centre in Pécs is a écs is a 
centre centre forfor  prematurepremature  babiesbabies
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Screen program and databaseScreen program and database
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AuditorAuditoryy  neuropathneuropathyy
TEOAETEOAE  

Signal
Noise

Signal to Noise
Ratio per bands

Repro per bands

Duration:

AuditorAuditoryy  neuropathneuropathyy
BERABERA  


