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Introduction: Hearing loss is an important public health issue that negatively affects
children’s speech, cognitive development, academic performance, and social interaction.
Even mild hearing impairment may lead to adverse developmental outcomes. However, data
on hearing loss among primary school children in Mongolia remain limited.

Goals
To determine the prevalence, type, and severity of hearing loss among primary school
students in Ulaanbaatar and to assess associated socio-demographic factors.

Material and Method

A school-based cross-sectional study was conducted among 1,254 primary school students.
Hearing screening was performed using pure-tone audiometry following a standardized
protocol. Students who failed the screening were referred for confirmatory diagnostic
audiometry. Hearing loss was classified as mild (21-35 dB), moderate (36—-50 dB), and severe
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(=50 dB). Socio-demographic data were collected using a structured questionnaire. Statistical
analysis data were analyzed using RStudio software. Descriptive statistics were used to
summarize participant characteristics. Associations between hearing loss and independent
variables were examined using chi-square tests and logistic regression analysis. Variables
with p<0.20 in univariate analysis were included in the multivariable logistic regression
model. Odds ratios (ORs) with 95% confidence intervals (Cls) were reported, and p<0.05
was considered statistically significant.

Ethical considerations

The study protocol was approved by the Institutional Ethics Committee (Approval No. 2024/3-
06). Written informed consent was obtained from parents or legal guardians, and assent was
obtained from participating students prior to data collection.

Results

Of the 1,254 students, 116 (9.2%) required further evaluation, and hearing loss was
confirmed in 23 students (1.8%). Most cases were mild in severity. Paternal education level
was significantly associated with hearing loss (p=0.028), whereas no significant associations
were observed for sex or household income.

Conclusion

The prevalence of hearing loss among primary school students in Ulaanbaatar was 1.8%,
with most cases being mild and unilateral. These findings highlight the importance of
implementing regular school-based hearing screening programs and improving parental
awareness of children’s hearing health.
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YHpacnan

COHCronbIH  X3BWAH YN  axunnaraa Hb
XYYXOUNH X3 ipua, TaHUH M3A3XYK, cypanuax
YagBapblH XenknuiH yHasc Gongor [1].
CoHcron 6yypanT Hb XOHreH 33parTan GancaH
Y aHxaapan TeBnepen, cypnarbiH amXuIT,
HUATMUWH XapunuaaHg cepreep Heneenger
[2,3]. WnmO XyyxOWWH COHCroMbiH  3pyyn
M3HAMWT Xamraanax, coHcron 6yypanTbir apT
Ye wataHg Wnpyynax Hb HUATMWAH 3pyyn
M3HOUNH YyXan 30pUATbIH HAT OM.

[onxunH  X3MXK33HA  XYYXAWWH  COHCron
ByypanTbIH TapxanT Hb YIIC OPOH, CyAanraaHbl
apra 3ym 60noH xaparnacaH 6ocro yTtraac
XamaapaH xapunuaH agunryn ©Gangar [4,
5]. Ananrysa =15 dB 6ocro awwurnacax
cypanraaHg TapxanT XapbUaHryn eHgep,
xapuH 220-21 dB 6ocro awwurnacad

cypanraang Gara y3yynanTtTon rapgar [6, 7].
TyYHUYN3H eHAep OpnoroTon opHyyaoaa XMncaH
cyAanraaHyyablH OYHra3p coHcron byypanTbiH
UX3HX Hb XOHIOH 33PrUiH, HAr TanbiH Xan6ap
30HXMMNOX XxaHanaratanm OGanraar xapyyncad
6anHa [10-12].

XapuH MaHan ynctal  HUWISM,  SONNMH
3aCrmH HexLen onponuoo opHyyaan XMmncaH
cyAanraaHyyablH OYHr33p CypryyrvMnH HacHbI
XYYXOYYAUAH — OyHO  COHcron  OyypanTbiH
TapxanT xapbuaHryn 6Gara (onponuooroop
1-2%) B60NoBY MX3HX TOXMOSAOS Hb XOHreH
39pPMNNH, HAr YMXHUA xanb63p LaBamMransmk
Oaliraar TaMaarnacaH 6arnHa [18—22]. 3araap
Anraa Hb 36BX6H 3NMAEMMUONOMMNH  Oyc,
cyparnraaHbl apra 3yWH snraatai xonbooTton
Bavix 6ornomxTonr xapyyrnx 6anHa.
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MoHron Yncag 6ara aHrMnH cyparygbiH oyH4
coHcron 6yypanTblH TapxanTbil  YH3MC3H
cymanraa xoMmc 6anraa Hb 3H3 4urnang
HOTOMrOOHA, CyypwurncaH M3433M13Nn gytmar
Ganraar unTrana. Mnmaac sHaxyy cyganraa Hb
YnaaH6aaTtap XOTblH 6ara aHrMH cyparygbiH
AyHA coHcron OyypanTbiH Tapxant, Tepen,
TYBLWWHI  TOOOPXOWNOX, TYYHO Heneenex
XYYMH 3YANCUAT YHINAX3 YMINACIH 6OMHO.

MaTtepuan, aprasymn

Cypanraar YnaaH6aatap XOTblH €pPeHXUN
OOnoBCpONbIH AYHA CYpryynbg cyypuncax
arlwunHrMnMH  3areapaap rymuaTrax, HUAT
1254 Gara aHrMWH cypardyumnr xampyyncaH.
CoHcronblH  3pT  MAPYYNar  WWMHXWUAr3ar
cTaHpgapTt npotokonblH pgaryy XBHIY-bIH
(repmaH ync yy?) Maico 6paHauiH (easy
tone tablet audiometer) Texeepemxuinr
awurnaH cyprantag xampargcaH Ymx xamap
XOONOMH 3M4Y Hap OGONMOH COHCronblH 3MY
Hap XWMK TyMUaTracaH. Cypardygag u4ux
Tyc 6ypa 500y, 1000y, 2000y, 4000y
AaBTamxXyydan araapblH  gamKyynanTtbir
Lanrax COHCron X3BWWH OONMOH AaxuH
wanrax 9caxumur TortoocoH. 500 Ty
pastamxug 3046, 1000 My, 2000y, 4000y
AasTamxyyaag 20 od gyyHbl Xy4 433p AOXMO
ery paesTamx Tyc Oypa 3 ymaa wanraH 2
yaaa COHCCOH Xapwy erceH Ttoxuongong
“CoHcron xaBunH”, anb Har gastamxng 1 ygaa
3CBAN xapwuy ereerym toxuongong “oaxuH
wanrax” rax TaMA3rnacaH. CKPUHUHINIAH
YP AYHr “coHcron xaBunH’ GONOH “gaxuH
Wwanrax” rax aHrumk, WwanryypTt TOHL33rym

cyparygbir YncblH Harayrasap TeB OMHIMArT
WIrasX, M3ProwcaH  COHcron  cyarnaad
9MY Hap ©aTanraaxyynax HapumnByuncaH
LWMHXWAr3ar cTtaHgapT MNPOTOKOMbIH Aaryy
LU3B3p  aBMaHbl  ayguMoMeTp  awwurnad
rymyatracaH. XyH am 3yWH Tanaapx
M3OJ3NNUAr  acyymxaap LyrnyyncaH.
Cypmanraar éc 3yWH 3eBLUeepenTanreep
ryNuaTracaH (Ec 3yiH 3eBLUEepnuitH ayraap:
2024/3-06).

©rergnviir R studio nporpamm awwurnax
BonoBCPYYINX, X2 LLUNHXUNTI3rasap
XyBbCaryablH  XamMaapnbil  YHOM3H  Har

XyBbCardmH LWNHXUNrasHa p<0.20 ytraTam
XyBbcaryapir OfiOH XyBbCardnH NOrMCTUK
perpeccunH 3arsapT opyyrncaH. Yp OyHr
odds ratio (OR) 60n0H 95%-UiH MTraNuNUH
uHtepean (Cl)-blH  XxaMT  WNIPXUASICIH
bereeqn p<0.05-nir cTaTMCTUKUNH XyBbAd au
XOn6orgonTon raXx y3caH.

Yp AyH

CypanraaHg  xampargcaH HUAT 1254
cyparumiiH 116 (9.2%) Hb paxuH wanrax
Waapgnaratan rax yHanargax, 23 (1.8%)
cypar4mg coHcron byypanTt 6atnaracaH 6ariHa
(XycHarT2).

XYH am 3yiH y3yynantyyg 60n0oH COHCronbIH
CKPUHWHIMIAH OyHr XyCH3rT 1-4 xapyynas.
OUrMH GONOBCPOIbIH TYBLUWH Hb COHCIOJS
Byypantag CTaTUCTUKUAH ad Xonborgonton
HeneeTan GancaH (p=0.028) Gereep OGycag
XYYUH 3YWANCUMH XyBbd ad XonborgonTomn
anraa unpaarym.

Table 1. Socio-demographic characteristics and hearing screening results (n = 1254)

Variable Total |Referred n p-value Hearing loss p-value
(n) (%) n (%)

School location 0.934 0.578

Urban (central) 602 50 (8.3) (1.8)

Peri-urban (suburban) 652 66 (10.1) 8

Household monthly income (million MNT) 0.167 0.053

<2.0 233 27 (11.6) 5(2.1)

2.0-<5.0 518 57 (11.0) 10 (1.9)

5.0-<10.0 145 10 (6.9) 3(2.1)

210.0 16 1(6.3) 1(6.3)

Father’s education 0.028 0.408

No education 20 0 (0.0) 0 (0.0)
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Variable Total |Referredn p-value Hearing loss p-value
(n) (%) n (%)

Primary 42 7 (16.7) 1(2.4)

Secondary 542 4 (13.6) 17 (3.1)

Higher 500 35 (7.0) 5(1.0)

Mother’s education 0.064 0.847

No education 122 8 (6.6) 0 (0.0)

Primary 12 0 (0.0) 0 (0.0)

Secondary 18 1 (5.6) 0 (0.0)

Higher 390 54 (13.8) 13 (3.3)

CoHcron 6yypanTblH MX3HX TOXMOMNZON Hb
X6HreH xanbapunH 6GancaH OGereen eHaep
6ONoH Ham OaBTaMXWWH X3n63ap 30HXWITXK,

X0€p uMXHMW Xx3nbap xapbuaHryn Oara
xyBbTan 6amB (XycHarT 2).

Table 2. Type and severity of hearing loss (n = 1254)

Type Mild (21-35 dB) n Moderate (36-50 dB) n Severe (250 dB) n
(%) (%) (%)
Overall 14 (1.1) 6 (0.5) 3(0.2)
High-frequency 13 (1.0) 6 (0.5) 4 (0.3)
Low-frequency 13 (1.0) 4 (0.3) 4 (0.3)
Bilateral (overall) 4 (0.3) 1(0.1) 1(0.1)
Bilateral (high-frequency) 4 (0.3) 2(0.2) 2(0.2)
Bilateral (low-frequency) 4 (0.3) 1(0.1) 1(0.1)
CoHcron Gyypantag Heneenex Xy4uH  XyBbcarygblH  AyHA  CTATUCTUKUMWAH  ad
3YWNCUIAH LUMHXUITTA3HUI Yp AYHr XYCHArT  xon6orgon 6yxui Xy4uH 3yrnn nnpasrym.
3-0 y3yynaBs. LWuHxunraarasp cygnargcad
Table 3. Factors associated with hearing loss (n = 1254)
Variable Univariate OR Svelie Multivariable OR Svelle
(95% CI) (95% ClI)
Sex 1.54 (0.67-3.72) |0.3 1.47 (0.64-3.57) [0.4
Maternal viral infection (pregnancy) 1.09 (0.13-9.43) |>0.9 1.01 (0.10-9.84) |>0.9
Craniofacial anomaly 1.92 (0.14-31.3) | 0.7 2.02 (0.10-48.0) | 0.7
Neonatal jaundice 2.66 (0.55-47.8) |0.3 2.67 (0.55-48.2) | 0.3
History of childhood tumor 1.75 (0.09-39.6) |0.8 1.85 (0.06-75.6) | 0.8
Influenza vaccination 2.12(0.35-16.3) (0.4 1.99 (0.32-15.3) [0.5
Xanuamx
OHAXyy cyganraaraap 6ara aHrminH cyparygbiH 220 dB ©6ocro xaparnacaH cyaanraaHg

AyHO coHcron 6yypantbiH Tapxant 1.8%
Gavraa Hb ONOH YNCbIH CcydanraaHbl 4004
TyBwMHA Gartax 6arHa [4, 8, 15].

AHY 6onoH BHCY-biH cyganraaHg =15 dB
bocro awwurnaxag TapxanT eHOep, XapuH

TapxanT 6yypcaH 6angar [6, 9, 16]. bugHuin
cypanraang 220 dB 6ocro awwurnacaH Hb
TapxanTbir XxapbLaHryn 6ara rapracaH 6Ganx
BornHo. BHaxyy snraa Hb COHcron GyypanTbir
Togopxonnox 6ocro ytraac xamaapax apra
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3yMH anraatan xonbdooton bereen TapxanTbiH
anraar 3eB  Tawnbapnaxag —dyxan —ad
XxonooraonTon.

MNonbLu, lepmaH,
eHOep  OprnoroToM  opHyyaad  XUUrACSH
cyfanraaHyydblH  HOraH agun  COHCron
OyypanTblH WMX3HX TOXWOMAON Hb XOHreH
X3N63PUNH, HAr YNXNAT XxamapcaH bangantan
GancaH Hb HUWTNAr X3B LWUWHX 60NOX Hb
axurnarggar [10-12,17]. YyHToh TecTau
YPp OYHr MaHaw yrictah opriorbiH TyBLUHeep
OMpONUOO OpHYyOad XWWCIH cypanraaHyy
4 MeH xapyyncaH 6awHa. Tyxawnn6an, WpaH
6onoH TeB A3uiH KuprusctaH 33par 3apum
OpHyydan  XWWC3H  CYPryyrnuiMH  HacHbI
XYYXOUAH cypdanraaHyyablH OYHr33p COHCror
OyypantbliH TapxanTt ouponuooroop 1-2%
Oyloy XxapbLaHrym 6ara TyBLUMHA UN3PY, UX3HX
Hb XOHIeH 33prurH, MX3BYSIAH HOr TarnblH
xan6ap gasamranmk 6amkas [18-22].

ABcTpanu 33par

OHAXYy cyganraaHg SurmnH GOnOBCPOSbIH
TYBWWH Hb COHcron OGyypanTbiH TapxantTaun
CTaTUCTUKNIAH ay xonb6orgon Byxui
xonbooton GanmcaH (p=0.028). OHS Hb
GonoBcpon eHOepPTaN JUIM AXUYYA XYYXOUWH
3pYYN M3HAWMMH TanaapX MIAMAN, YUXIBYUAH
X3PArNa3HUA  XAHANT raX M3T  ypbadunaH
COprMmnax 3aH ynun OONoH 3pyyn MIHAWAH
YANMUUNTI3HUIA XYPTIIMXKUAT UIYY YP OYHTIN
awmrnaxran xon6ootown 6amxk 6onox oM. MeH
aurnH 6onoBCPON Hb OPXUNH HUAr3M-3aUNH
3acrmnH GanmgnblH HAr Teneenex yayynant
bereen XyyxaumH apyyn MaH4a4 wyyd 605noH
wyyn Oycaap Heneenger 60MNOXbIr ©MHeX
cypanraaHyya xapyyrncaH 6anHa [13,18].

OyrHanTt

OHaxyy cypanraaraap YnaaH6aatap XOTblIH
Gara aHrMiH cyparygblH OyHA4  COHCron
ByypantbiH TapxanTt 1.8% 6anraar TOrTooCoH
Gereeq WNIPCOH  TOXMONANYYAbIH  UX3HX
Hb XOHIeH 33prunH, HIr YMXUUr xamapcaH
xan6ap 6arB. AurMiiH 60NOBCPONbIH TYBLUWH
Hb COHcron OyypanTtag CTaTUCTUKWMAH ad
xonborgon Gyxun xamaapantam 6ancaH Hb
XYYXOWUMH COHCTOfbIH 3pYYJST MOHASA, HUIAM3IM-
XYH aM 3yWH XYYMH 3YRSIC Heneesmk 60mnoxbir
Xapyymk GanHa. Mnmag cypryynuiH opyvHA

CYypuncaH COHCrofblH  3pT  UNPYYNrunr
TOrTMOM  X3P3ANKYYNaX, 3U3dr 3XUWH 3pyyn
MOHAMMH  BONOBCPOMbLIr  HAMAAQYYN3X Hb
coHcron OyypanT, AyNUNPanTaac ypbavunaH
Caprumnax yyxan ad xonborgonton 6arnHa.

Tanapxan

OHAXYY cydanraaHbl axrmnbIr XUAXK ryAL3Troxag,
ryH Tycnanuaa yayyncaH BHCY-biH Pacdhbaan
WHTEPHSLWHIT ONOH  yrcbiH  Gawnryynnara,
KOMKA xamTbiH axunnaraaHsl 6anryynnara,
MoHronbiH 4YMX Xamap XOOMNOWH HUAr3MNAar,
BHCY-biH Xannum ux cypryyrnmmH COHCIOS
cyonaneiH [lpodeccop baH, [Mpodeccop
Mak GonoH xamTpaH axunnacaH 6aruiHxaHg
Tanapxan Unapxmnnee.
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