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[ Abstract]

of the falls. A variety of chronic diseases affect vestibular function, and the elderly are at high risk of chronic diseases. This paper

Falls are common among the elderly, often leading to severe outcomes. Vestibular dysfunction is one of the main causes

reviews the effects of some common chronic diseases on vestibular functions in the elderly and the mechanisms with a view to adding a

possible new perspective to the assessment and prevention of fall risks.

[ Key words]

aged; chronic disease; vestibule; balance function; inner ear

This work was supported by National Key Research and Development Program of China (2018YFC2002104).

Corresponding author: LIU Bo, E-mail; trliubo@ 139. com

M 48 2 /D HEEE | AR LA L BB ol e 2E 1
B, T BRFEATT R (B S HH AR TRRE T &
RN Y = A NBE Aot 56 ESAE A RE D
Ky 50%ETF 1 FEMERG , B 25% 9 A6 I B AT
2 R e, B 2R A AR FRE R
A BN s B e il R 2 —, B ik
G JF DL R e g e K R
AP BAE NP ) R R A N AR )
FO NS T s AR %) XU, S B A R
PRAR S Ml S | BT A% | o 55 0 JUL /0 55 ) 2L
P G AR N H 6 ShBE ) Beat 23 2R 35 O 3R
A& RIRBESE I T BT S 48 38 B g 42 il 5 1
B HRC 1 A B R L AR IS =65 % AR BT
BRAB e A= 38298 33% , Hoh 2B DL iy N R T
W EHA: 2020-09-15; #EZ HEA: 2020-12-24

BEE£WE . BERESUAITR(2018YFC2002104)
BEMEE . X, E-mail; tliubo@ 139. com

WS, AR R . B gk E 48 A s & %
N 18. 3%, H Bl %5 4 I 3 1, Wk 81 & AR 3% i
e, #E 2018 4R, FEAEE =60 2 A 24N
2.4949 N, 5 BN 17. 9%, - =65 % A1
2559 1.6658 12, (5 E N TR 11. 9%, 4t B it
L REAELAHE 5000 T EFEANEDKE 1 RER
RIL0T AR AR AT I 80 RS Ak 2 791k £
FA ST B, 1 T4 it m ol Bk B XURS: R [ 18%
BRABI A S A R A 4397,

TE BT BE L) R e A A RS AL S Y
N, B A R 2058 UE 321 B D e 2 e 247 A F
M Th g H AR & A R IR Y AR B
FRE T RS 4 B A R B XURG 2508 12 /50,
TESE BB AR K | S5 M £ B AR PR A o



<794 - HAERAEZIVEYSRAGE 2021410 A28 H 55204 2510 8 Chin J Mult Organ Dis Elderly, Vol. 20, No. 10, Oct. 28, 2021

b, BARRIAE N H- B 40 gt 1y T R JE2S K Thae
RIS, LA B AR A ep oK BE AR 22 T RE T R
FEPER R o, BT 2 1Y 2 R R e
P4:H% % (benign paroxysmal positional vertigo, BPPV) |
M JE 9% ( Méniere's disease ,MD) | HiREMZ 58 Kk
PERGHFPIN . Xk E DRI
WFFE A I, A AR 2 — B0 0 A HR AN 1 WA 1 e
THIZIT

AR SOOI AR R [ A A R A AR LAY JL A
A5 XTI BE D 7 A= 1Y W] BESE M S ML B 5 A7
LRI B R R AR A F BT R0 T R AR A

1 GRS X B RE I BE B 521

O A K A 5 0 B A Qa1 2 i 5 1 iy 2 90 AR
Ko HHT T BUE S5 5 e N 28 5% T B8 19 A 0 IR
it FUIR IR T AE S AR R R Rtk
WEARFFH

EL AR B #7228 718 25 Wi
SR DA SOV DI RE 1 AR A U W R
3 308 A X T 1873 2R 5 i A6 )y R S 3 A R A F
FERGS . RS RIR, A WE IR 1 2 AE A TO W R
AR R RED) S0 0 & AR 8 70% ', Albernaz
SOV BRAE R PR v W B v IR B B EREE N 4k K
(AT - I o A, 2 2 R % B A0 i S K A 4 R
5t Shipia I uE I 2 X IR A I B0 A R S R
MRE T N BURK, Lk L9 A7 e e S R A LU
R8s AFfE A R R A B AE AL A5
FUFRE, Bittar 551" & B HIAK A B 43 7T AL
AW DEE

V2158 2 B0 F AR 0 2 e 9 =i ] e 3 B4
JE B WX I BE 5 B I RE SR, Papi 51 & B MD
1 BPPV H 35 B H R R 00 R 0 35 s T R T R
H, ToIeAE NSk 2 7E sh Wil 50 v T & B, AR
H ) e D8R 23 52 w2 HLAE AT 6 3R 48 i D Rg i
FEANFEHVRBR ZI697 5 vl Aek &Y . HETA R
R AN E A0 O E 1 3l D) R, RS B A iR
FEE AL AR AR s 2 A 3 ) U ) AR A SR A1 T 4 T i
AR R IAL TP AR 0 D) RE A7 B IR IR 3R KO
AR 22 3o ] i 2 B LR R 3K K 5 i PN HE 1)
eIl Z —

e R 22 28] s g I AT gy b 2 M D7 4
K BPPV WY& Rm ) AT shWil i w58 51 1
BRI S R N B AN A 45 HLIf g 7k

VIR R N E D RE R 01 R R BRI R A5 e
—30, Jones %5V B AR ILAG K-S ) R R
A ORI H— HASIE T AFIY S5 H 2R i FhopH SC1:
WAAEAE T o AHR, W5 B0 e IE ] B 7K - RL T
JEWT T BEAF I PR PE R 2

I R b 2 P RL T 352 55 1 o 45 ) e R EL b e
I, HERZ F R, U 28 | 4 iR U al 1 i skt 22
0P F IR Ve I D 2K KT T BB I RE S 1Y
KRR AR B —EEH . AR &, H Rk
ZEI A T )R R SR N KPR 1) K
A TFE ) Abdel-Salam 25120 I KT 14 Bk
AR ] BE A M) 2K B PR AR B B AR A, Ak i 2 i Wy g B 1
i TRE .

2 I E R R EE T BE B S

A B A B o R R O 5 28N Bk A AL i
PN R R A5 s e s m R AR | S B0 P ek 2L, &
A A AL B AT, 0T B8 5 200 HOR AT E 48 E %
P, B W ) T R AN Sk SRR, AR R
PR, 15 00 5 P A A G, L S R O HE R
R P Pk R 0t e A B e S B Bk T AR |k
R P A 7 D Silva P WESE R IR IR
SRS 2 AUHE R B E FE AR BPPV BB R K,
Edizer %5 % 81, 185 I K J2: 52 W 28 7% 0 TR 10
PR ZE AR 2R 3 B 453 09 R i
JE B2 E L

O LA 95 T e O i 2 2 AT NI i R, O
AR TSP 5 MD AR OC &R R,
MD [ A AR 2 30~50 % IR i AN B, A5 0 L
AR R 28 1 R B 0O LA 6 TR 22 1) 6 R 2
H MD EAEUREC i 15 22 W g B A 20T R 2 B
Thi o X A fE B R R (67 1T LA 1200 1
FEARCY . Wu ZECYIA R A Bk R KB & A
2 RGBS T T IR EER A, N2 W T MD (1)
Kk A BT R 2 W i IR & AR ) AL
iz —.

3 12t E RS R X AT E T BE B RN

12 V£ "B WIE % 9% ( chronic kidney disease, CKD)
AR DL R G B , BB PR | R I A Y
ORI, ] fig J2 18 M B I O I, CKD &
F 1 s S W 1) S i 25 S BOR L AE B S A8 1)
AL REMRBEASZ,H Jung DB PR



MR ZARLZONEPORZGE 2021 410 A 28 H %5205 %510 8 Chin J Mult Organ Dis Elderly, Vol.20, No. 10, Oct. 28, 2021 - 795 -

CKD FJREM R AT RER MR N R Z —, 1
B DIRE R A, B/ R G A i E AR A
Ko IIA LA Mk B e T KPS
B HESS ABLAR) A 23 WA B, 0 DB BRI ik Ok v LA
PEFEHRGN R B & 5K ML, AR T I
il AV SRR T P R A Ak
W F2 B AR v e 0 B SRR, 3X T B8 O R (] Y B
AP

4 N %

£ LAk, WA AR U Mo A 4 B,
DIRE I - 5 15 22 1 70 73 ) IR PAE 0L, T 13 I
B A = SR BR . AR 2R AR B M
20 R i~ % X L R 4 5 PN R G A
AU PR, AR N TR DL S R LA e
AR RS, Al bR | HAR IR DI RE S 7 = IR
MUAE HESFCR K 5 5 O MU B , A e I e
I 5 1 B TP A T B R N H | BT 5 e -
iU RERRERT . AR HARE = A BB R A
AEST, — L3240, D REMK S 1 nl BETE AN K, 3K X 2 4F
ARG R SR, SN 35 | E A, R4 T B4 90
B S 9

[ &% k]

[1]  Goodman RA, Posner SF, Huang ES, et al. Defining and measuring
chronic conditions ; imperatives for research, policy, program, and
practice[ J]. Prev Chronic Dis, 2013, 10; E66. DOI; 10. 5888/
ped10. 120239.

[2]  American Geriatrics Society Expert Panel on the Care of Older
Adults with Multimorbidity. Guiding principles for the care of older
adults with multimorbidity ; an approach for clinicians[J]. J Am
Geriatr Soc, 2012, 60(10): E1-E25. DOI. 10. 1111/j. 1532-
5415.2012.04188. x.

(3] ZAUNE, Edlk, THA o4 B 3 m i n ™I 9 i 5
REXT R[], A AR Rk, 2013, 32(1):1-2. DOI;
10. 3760/ cma. j. issn. 0254-9026. 2013. 01. 001.

Li XY, Wang JY, Yu PL. Challenge and strategy to the Chinese
geriatric medicine[ J]. Chin J Geriatr, 2013, 32(1) :1-2. DOI.
10. 3760/ cma. j. issn. 0254-9026. 2013. 01. 001.

[4] Bergen G, Stevens MR, Burns ER. Falls and fall injuries among
adults aged =65 years — United States, 2014[ J]. MMWR Morb
Mortal Wkly Rep, 2016, 65 (37): 993 — 998. DOI. 10. 15585/
mmwr. mm6537a2.

[5] HEZZ, &k mHIE0E, %, 1990 45 2013 FrhE 70 & KL L
AR BB TR T[] AR AT R AR 2017,

38 (10) :1330-1334. DOI. 10. 3760/cma. j. issn. 0254-6450.
2017.10. 007.

Er YL, Jin Y, Ye PP, et al. Disease burden on falls among elderly
aged 70 and over in the Chinese population, in 1990 and 2013[J].
Chin J Epidemiol, 2017, 38(10) : 1330-1334. DOI: 10. 3760/
cma. j. issn. 0254-6450. 2017. 10. 007.

[6] THEBFEMEEFVTRSEBERRS SRk (hE

EARPE IR ) Je R g 2 D 2. v AR RS TG &
SRR [1]. hEZAREEE, 2019, 17(4) :47-50.
DOI: 10. 3969 /j. issn. 1672-2671. 2019. 04. 013.
Elderly Health Services and Standardization Branch of Chinese
Association of Geriatric Research, Editoral Committee of Chinese
Journal of Geriatric Care. Experts’ consensus on fall risk assess-
ment for the elderly in China ( Draft) [J]. Chin J Geriatr Care,
2019, 17(4) . 47-50. DOI. 10. 3969 /j. issn. 1672-2671.
2019. 04. 013.

(7] JEmCEEBE, R EFEEE L, hE B AR EEF R S

TR S SRl oy 2 55 TR R (SR B4 N T Hilds
RBI[J]. o [ A AR fd PR 2, 2018, 16 (3) : 32-34. DOI; 10.
3969/j. issn. 1672-2671. 2018. 03. 009.
Beijing Hospital, National Center of Gerontology, Elderly Health
Services and Standardization Branch of Chinese Association of Ger-
latric Research, et al. Fall intervention guidelines for the elderly
at home[ J]. Chin J Geriatr Care, 2018,16(3): 32-34. DOI.
10. 3969/j. issn. 1672-2671. 2018. 03. 009.

[8] Agrawal Y, Merfeld DM, Horak FB, et al. Aging, vestibular
function, and balance: proceedings of a national institute on
aging/National Institute on Deafness and Other Communication
Disorders Workshop[ J]. J Gerontol A Biol Sci Med Sci, 2020,
75(12) : 2471-2480. DOI; 10. 1093/ gerona/ glaa097.

[9] Agrawal Y, Carey JP, Della Santina CC, et al. Disorders of balance
and vestibular function in US adults: data from the National Health
and Nutrition Examination Survey, 2001-2004[J]. Arch Intern
Med, 2009,169(10) : 938-944. DOI. 10. 1001/ archinternmed.
2009. 66.

[10] Jahn K. The aging vestibular system: dizziness and imbalance in
the elderly[ J]. Adv Otorhinolaryngol, 2019, 82: 143-149. DOI:
10. 1159/000490283.

[11] Gioacchini FM, Albera R, Re M, et al . Hyperglycemia and diabetes
mellitus are related to vestibular organs dysfunction: truth or
suggestion? A literature review[ J]. Acta Diabetol, 2018, 55(12) :
1201-1207. DOI; 10. 1007/500592-018-1183-2.

[12] Sari K, Yildirim T, Borekei H, et al. The relationship between
benign paroxysmal positional vertigo and thyroid autoimmunity[ J].
Acta Otolaryngol, 2015,135(8) : 754=757. DOI:; 10. 3109/00016489.
2015.1021932.

[13] Jones NS, Davis A. A retrospective case-controlled study of 1 490



- 796 -

AR AR EBRAE

20214510 H 28 H %520 % %7 103 Chin J Mult Organ Dis Elderly, Vol.20, No. 10, Oct. 28, 2021

[14]

[15]

[16]

[18

i

[19

[

[21]

(23]

consecutive patients presenting to a neuro-otology clinic to examine
the relationship between blood lipid levels and sensorineural hearing
loss[ J]. Clin Otolaryngol Allied Sci, 2000, 25(6): 511-517.
DOI: 10. 1046/j. 1365-2273. 2000. 00408. x.

Morris RJ, Ingvalson EM, Kaschak MP, et al. The effect of the
menstrual cycle on dichotic listening[ J]. PLoS One, 2019, 14(2):
€0212673. DOI; 10. 1371/journal. pone. 0212673.

Li J, Jiang J, Zhang Y, et al. Impairment of vestibular function
and balance control in patients with type 2 diabetes[ J]. Audiol
Neurootol, 2019, 24(3) : 154-160. DOI. 10. 1159/000501291.
Albernaz PL. Hearing loss, dizziness, and carbohydrate metabo-
lism[J]. Int Arch Otorhinolaryngol, 2016,20(3). 261-270.
DOI: 10. 1055/s-0035-1558450.

Lisowska G, Namyslowski G, Morawski K, et al. Cochlear
dysfunction and diabetic microangiopathy[ J]. Scand Audiol Suppl,
2001, (52): 199-203. DOI; 10. 1080/010503901300007524.
Knight LC, Saeed SR, Hradek GT, et al. Insulin receptors on the
endolynphatic sac: an autoradiographic study[J]. Laryngoscope,
1995, 105(6) : 635-638. DOL 10. 1288/00005537-199506000-00014.
Bittar RS, Santos MD, Mezzalira R. Glucose metabolism disorders
and vestibular manifestations: evaluation through computerized
dynamic posturography[ J]. Braz J Otorhinolaryngol,, 2016, 82(4) .
372-376. DOI:; 10. 1016/j. bjorl. 2015. 10. 005.

Papi G, Corsello SM, Milite MT, et al. Association between
benign paroxysmal positional vertigo and autoimmune chronic
thyroiditis[ J]. Clin Endocrinol ( Oxford, U. K. ), 2009, 70(1) .
169-170. DOI: 10. 1111/j. 1365-2265.2008. 03311. x.

Christ S, Biebel UW, Hoidis S, et al. Hearing loss in athyroid
PAX8 knockout mice and effects of thyroxine substitution [ J].
Audiol Neurootol, 2004, 9(2) : 88-106. DOI; 10. 1159/000076000.
Parham K, Dyhrfjeld-Johnsen J. Outer hair cell molecular protein,
prestin, as a serum hiomarker for hearing loss: proof of concept[]J].
Otol Neurotol, 2016, 37(9) : 1217-1222. DOI; 10. 1097/MAO. 0000-
000000001164.

Messina A, Casani AP, Manfrin M, et al. Ttalian survey on benign
paroxysmal positional vertigo [ J]. Acta Otorhinolaryngol Ital,

2017, 37(4) . 328-335. DOI: 10. 14639/0392-100X-1121.

[24]

[26]

[27]

[29]

[31]

[32]

Saito T, Sato K, Saito H. An experimental study of auditory
dysfunction associated with hyperlipoproteinemia[ J ]. Arch Otorhino-
laryngol,, 1986,243(4) . 242-245. DOI. 10. 1007/BF00464438.
Zhang BY, Young YH. Sudden deafness during antepartum versus
postpartum periods[ J]. ORL J Otorhinolaryngol Relat Spec, 2017,
79(5) : 274-281. DOI:; 10. 1159/000478936.

Abdel-Salam M, Abdel-Naby Awad OG, El-Badry M, et al. The
possible effect of human menopausal gonadotropin on the audio-
vestibular system[ J]. Auris Nasus Larynx, 2018, 45(6) : 1166~
1172. DOI; 10. 1016/j. anl. 2018. 04. 007.

Neuhauser HK, von Brevern M, Radtke A, et al. Epidemiology of
vestibular vertigo: a neurotologic survey of the general population[J].
Neurology, 2005, 65(6): 898-904. DOI. 1 0. 1212/01. wnl.
0000175987.59991. 3d.

D'Silva LJ, Staecker H, Lin J, et al. Retrospective data suggests
that the higher prevalence of benign paroxysmal positional vertigo
in individuals with type 2 diabetes is mediated by hypertension[ J ].
J Vestib Res, 2016, 25(5-6): 233 -239. DOI. 10. 3233/
VES-150563.

Edizer DT, Celebi O, Hamit B, et al. Recovery of idiopathic sudden
sensorineural hearing loss[ J]. J Int Adv Otol, 2015, 11(2): 122~
126. DOI: 10.5152/1a0. 2015. 1227.

Rego AR, Dias D, Pinto A, et al. The cardiovascular aspects of a
Méniere's disease population — a pilot study[ J]. J Otol, 2019,
14(2): 51-56. DOI; 10. 1016/]j. joto. 2019. 01. 004.

Wu J, Zhou J, Dong L, et al. A mysterious role of arginine vaso-
pressin levels in Méniere’s disease — meta-analysis of clinical
studies[ J]. Otol Neurotol, 2017, 38(2): 161-167. DOI. 10.
1097/MA0. 0000000000001310.

Jung DJ, Lee KY, Do JY, et al. Chronic kidney disease as a risk
factor for vestibular dysfunction[ J]. Postgrad Med, 2017, 129(6):
649-652. DOI; 10. 1080/00325481. 2017. 1338493.

Mgller MN, Kirkeby S, Vikesa J, et al. The human endolymphatic
sac expresses natriuretic peptides[ J]. Laryngoscope, 2017, 127(6):
E201-E208. DOI; 10. 1002/lary. 26074.

o
3



