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Abstract

Objective: To determine the prevalence of hearing impairment using screening
tests by Weber/Rinne test, Five Minute Hearing test (FMHT) and Calibrated Finger-
Rubbing Auditory Screening Test (CALFRAST) comparing between the subjects
with type-2 diabetes and the subjects without diabetes and to examine the risk
factors of hearing impairment among subjects with type-2 diabetes.

Design: Cross-sectional study.

Materials and Methods: Data comes from 372 participants, aged 18-60
years, with diagnosed or undiagnosed diabetes who are working in Phramongkutklao
hospital and have had general examination from December, 2019 to January, 2020.
We define hearing impairment as the Weber/Rinne tunning fork test is positive and
compared with the other tests and identified risk factors of hearing impairment
among subjects with type-2 diabetes.

Results: The result shows that the prevalence of hearing impairment in diabetes
group compared with non-diabetes group by using Weber/Rinne test is 18.7% and
6% (p-value<0.001). The risk factors of hearing impairment among subject with
type-2 diabetes are age (Adjusted OR=1.310, P=0.004, 95%CI=1.088-1.577), male
sex (Adjusted OR=7.033, P=0.045, 95%CI|=1.043-47.432) and time diagnosis diabetes
above 6 years (Adjusted OR=9.119, P=0.032, 95%CI=1.202-69.162).

Conclusions: Hearing impairment should be considered as one of the
complications of diabetes mellitus. Diabetes patients should be evaluate for hearing
impairment at first time when diagnosis diabetes mellitus and follow-up is necessary

in order to early detection and prompt management.
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ﬁuum/ﬂamg/ﬁu@/ﬁuﬂ 21 100 0 0
nslAEuanAY 7 21.9 25 78.1
TsAnNAU 3 0.261
Tddilsmtszansa 193 92.3 16 7.7
NlAtszama 145 89 18 11
Tsaladuluwfaen 9 0.064
ldfllsptszansia 145 94.2 9 5.8
Nlsatlszansa 193 88.5 25 11.5
ANRTEHNIaNTE BMI (kg/m2) 0.184
<23.00 100 96.2 4 3.8
23.00-24.99 62 91.2 6 8.8
25.00-29.99 119 86.9 18 13.7
>30.00 56 90.3 6 9.7
meuqu'%i 0.376
laiasdnya 5 100 0 0
JEHTZEINRT 278 91.7 27 8.9
WAL LILAANLAY 38 86.4 6 13.6
£ uBt 16 94. 1 5.9
szauumnaluaan 107.97+46.06 124.1255.27 0.057
(mg/dL)
seaulaiy cholesterol 198.74+40.49 205.61+46.96 0.353
(mg/dL)
semulusiy triglyceride 125.46£120.94 131.01+69.05 0.793
(mg/dL)
52AU creatinine (mg/dL) 0.76+0.17 0.87+0.18 0.086

o A
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A15199 3 Augnaesyninislaguainnisasaanislatulaenisgialeiuy

CALFRAST UazAaNUUL aunIN FMHT iguanngunnuauialnives Weber/

Rinne test

nanuna (N-281 Aw)

1 i @
nquﬁLﬂumem (N=91 AU)

Normal Hearing Normal Hearing
hearing % | impairment % | hearing % |impairment %
N=264 (94) | N=17 (6)| N=74 (81.3) | N=17 Aau (18.7)
CALFRAST-Strong 70
NG 241 91.3] 9 52.9 | 73 98.6 | 13 76.5
LR NG 23 8.7| 8 47.1 1 1.4 | 4 23.5
CALFRAST-Faint 70
NG 205 777 4 23.5 | 61 82.4 | 1 5.9
LR NG 59 22.3] 13 76.5 | 13 17.6 | 16 94.1
FMHT
<10 AZLLL 216 81.8| 7 41.2 | 59 79.7 | 3 17.6
>10 AZLLL 48 18.2| 10 58.8 | 15 20.3 | 14 82.4

al o a | a a va . . . !
A5 4 1a]sl mmmimmﬁtymmm an7LAgIL (Hearing impairment) iuﬂqw
éﬂqmmmmﬁﬁmﬁ 2 (Total N = 91 AU)

Normal Hearing p-value Adjusted 95%Cl
hearing impairment OR
N=74AU % |N=17AU %
218 50.47+6.04 55.00+3.66 |0.004% 1.370 1.088-1.577
LA
T8 23 67.6 | 11 32.4 [0.045% 7.033 1.043-47.432
FISIN 51 89.5| 6 10.5 1
FTAUUIANGR & N
HbA1C < 7% 33 80.5| 8 19.5 |0.574 1.540 0.342-6.928
HbA1C 7-9% 41 82| 9 18 1
?:ﬁuﬁﬁma 171.34+65.47 | 159.18+59.8 |0.139 0.987 0.97-1.004
Tulaam (mg/dL)

1% % 1
217 17 AANLIUAN miﬂﬂdﬂuuﬂ\‘iﬂ’itmﬂlﬂﬂ
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Normal Hearing p-value  Adjusted 95%ClI
hearing impairment OR
N=74RAU % |N=17 AU %
FEALLIRTAILA
Aaasalsaunnnug
=]
0-11 29 90.6 | 3 9.4 1
2-5 1] 28 84.8 | 5 15.2 1 0.969 0.959 0.12-7.667
< | L ,
Aaus 6 tauld 17 65.4 | 9 34.6 | 0.032% 9.119 1.202-69.162
TsARNAY 9
Taiilaarlszanmn 22 75.9 | 7 24.1 | 0.067 4.427 0.9-21.776
Hlsplsvanmn 52 83.9 | 10 16.1 1
Tsalasuluidan g
[P=1 o o
Tailaatlszanmn 12 92.3 | 1 7.7 1
Alsptlszanmn 62 79.5 | 16 20.5 | 0.153 8.933  0.443-180.182
52U cholesterol  192.52+53.78 | 192.12+58.72 |0.801 1.002 0.985-1.02
(mg/dL)
FEAL triglyceride  189.31+228.82| 166+73.61 0.590 1.002 0.996-1.008
(mg/dL)
3¥AU creatinine 0.73+0.18 | 0.86+ 0.2 0.870 1.742  0.019-159.832
(mg/dL)

34150} (Discussions)

1. NN9388UABINITANHIAIINEN
(prevalence) 2aviliyminslaguiiiFey
= 1 d‘ [~1 = Adl
Watlunguiniwuivounian 2 way

1 d‘ [~ v d' =
nauildiiluunmonu Tagldipsesiianns
[ Yva aa ar ﬁld‘d
AanseaNslaau lnsddadsgnillom

= va v a
LT anslafuainnisasalag “ant " e
(Weber/Rinne test) 1/3guingununng
AT2AlAENITITUUL AUNINNT LA B U
PunauN1= Ing (FMHT) uWazng

224: 115 19 WANNBA1 Astlaviuuvislsenalne

m7aalAENITHINe (CALFRAST) las
A7ld 06 t-test WAY chi-square NANNT
= o= A a oA
Ansanwudnduaidadnilunguiiiu
wvausnnndnlungun vy
09 3 1 BAAAEINUNITANEITDY
o 1 (7)) = 1191
N Nvilaaann (2561) TAILA
ar va Y a o
paaadanisiaaulugiloaunmonuiiauny
AULNG HaNTANE WUAT HUlaeiunmany
I a a =l va !
daoanialng o anaslagu andn
AulNFlunNAIND TuTuni1TATIAe

o A
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7 wrsoldlunnsmsaanaldly Ae nng
n3aalnannsldnisgiiefia CALFRAST-
Faint 70 989a9NNABNNTIELLL BUDNN
n7latusnuRatiun N (FMHT)
2 flaAnmidade oelufiloe
wmanuaiia? 2 laanisld 85 Cox's
proportional hazard model WU miﬁi
MANTU WA srezaanTiatasnlsn
wvnusand 6 daull Hacnu uwus
Lﬂuﬁ@ﬁ/ﬂﬁmﬁi@ﬂ”ﬁﬁmﬁﬂ&mf]Nﬂ&lLdilﬂ’]i
lagu (Hearing impairment) 1Ined
o Eymne BRTIsTAUTiesndn 0.05 @4
AAARBINUNITANENTD Israel Lerman-
Garber et al (2012)? (3849 “naztlsy
yan wnsandlalugilaannmaunin
7 2 AFaduswdengios” wudilade
AiRantasiunsldaufianas 1oun soas
9B9LI ALY UILSE AL ANA
N (HbA1C)
Teadszansnlesiu g Tsadlszarmanau

luaen (FBS) 52AL1NmNG &

au v seauladululasn (Cholesterol,
Triglyceride) wavAn Creatinine 1u3
AN TNAUSAUNIT oL annslatuaes
v a A
diloglsaunuanuniiah 2

7

ﬁmuﬂmmL“ﬂnﬂi1§§u AHNTOLNA

Yo d' [~ a al' =
Tolugiasiluwunuousian 2 Aqsd
N17ARNTRIANLANNITINAR I ulsA
LUNUITUTUAY 2 WATAITHNITATAA

va a | = = v a
nrlatiuRARINFAaLies LAeliAnnIg
AUARHULATNITINHINTIALTY  (Early

detection and early treatment) wIny

1% % 1
217 17 AANLIUAN mi’]mnuumﬂszmﬂ\lm

N1IATIANLANNEAUNFUBINTIAEUAY
15 w190 wenuunndl » Ae w1 nAe
WA wazgiaaiinmanunszninlunig
AILANTTALLAMITUNINTY Uy
n1gRgaTenelaenisldiATesielaun
v v = v
nisasaaylaanisld ent"we nasld
WUL aURINNT bR U UNTIRTLANEY
ey waznismsaaylaglinisgiiaiie
unsavlaidesnuinuulunsiinla
1170 IATIAAANTBINT LA B UAIY
Audiogram “#INWUAAINKAUNAALT
ams9a Audiogram salil waziilesain
nemsaasae” aNl 89 natiglay oy
va ar | = dd“l/l
nslaauseaulaizuuss sandansaingilas
S anaslaguuuudse iy anns
NI “INU (Bilateral sensorineural
hearing loss) UN4AT9ald 111sawlana
1 v v a Vv
wazlad "unsaldnismsas “an sawanls
RITILULUINNTINIIAAANT BIAQ Y
Audiogram AzlLuuUeININ

18l UALUE
% Yo

1. unndgnsaagilaelsatunuony
alad 2 AaslviAana AlunTATIanIg
va 3 Yo a aa ar |
Totu  seusdilansnidaguilulan
WMANK BNENAL Uz unNTRIIRs oY
Audiogram LUaIaNNNANNLNUEINGN
WATAITHNNTRAMNBE NNty 1 AT
Insanzlunguelaaniduiunmonunse

pape 4 = Y.

6 Tauld uwenainilmas Fr9manu

ar YV o Yo
nrzuinluiugiloslsaiuivonulunig
AILANTEALUIAALWADA LAENITiaan

N177ULUTLNIUBINNT BBNNIAINTEY LAY

9 10 21Ul 2 wouwaaN-"emaw 2563 1225




nnefulsEnIueneEg 81l Ne  LWe  study) LWeRARINNIT L anislaaule
fosiuniezunsndeuainlsauavay dilaelsaunuonu wasiipseiilady
2. miunisvndasluadesall L aasald
o = v v .
wuzsnsAnelldNantin (Prospective

1an 19819849
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