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Abstract Objective: Analysis of the relationship between type 2 diabetes and hearing loss through the availa-
ble literature. Method: According to the main keyword retrieval databases at home and abroad, and in accordance
with the inclusion and exclusion criteria for the literature, the listening incidence rate, OR value, the frequency of
pure tone hearing threshold, tests the average standard deviation were chose as the evaluation index. Meta analysis
was carried out using Rev Man5. 3 software. Result; According to the inclusion and exclusion criteria, the articles
were screened and included in the final to meet the requirements of the 17 studies. The prevalence of hearing loss
in patients with type II diabetes mellitus was 21. 0% — 74. 6%, which was 2. 54 times higher than the control
group. The difference was statistically significant between the two groups(OR=2. 54, 95% CI 1.85—3.49,P<C
0.000 01). In addition, the hearing threshold of all frequencies in type [l diabetes group was higher than that of
control group(Z=5. 03, P<C0. 000 01). Conclusion: Type 2 diabetes can affect hearing loss, especially at the high
frequencies.
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difference, MD) 95%CI 0.000 01,
o ) 12 < o : H
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I'>50%,P< 2.54,95% CI 1.85~3.49,Z=5.74,P<C0.000 01),
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2.1 <50 1 ,>50 2
261 , <50 ,?=66% ,P<C0.0.05,
1
%
T C / T C T C/ P
(2014) 75 41 8.4+5.7 55.8+9.4 52.44+9.3 PTA 21.0 17.6 <<0.05
(2016) 88 56 8.3+2.5 52.5£7.4 52.244.7 PTA 68.2 28.6 <C0.01
(2012) 95 80 15.8+10.6 57.4410.3 54.3%9.6 PTA 63.2 40.0 <C0.05
(2015) 63 32 NS 36.6+10. 2 33.2+10.3 PTA 27.0 9.0 <C0.05
(2008) 53 43 NS NS NS PTA 57.0 33.0 <<0.01
(1999 42 40 7.346.3 50.4+11.4 51.84+9.8 PTA 54.8 30.0 <C0.01
(2004) 75 80 4.9 56. 3 55.9 PTA 74.6 31.3 <<0.01
Mitchelle (2009 210 1648 10. 0 70.5 69.7 PTA 50.0 38.2 NS
Bemanie  (2011) 109 87 10.5 47.9 45.7 PTA 69.7 39.1 0.005
Mozaffari  (2010) 71 80 9.3 45.0 45.1 PTA 45.1 20.0 <C0.01
Aladag  (2009) 63 37 7.9 46. 6 47.5 PTA 44.0 48. 6 NS
Sakuta  (2007) 103 442 NS 51.0~59.0 51.0~59.0 PTA 60. 2 45.2 0.048
(2015) 110 40 10.74+7.8 NS NS PTA NA NA <0.05
(2016) 100 50 NS NS NS PTA NA NA <C0.01
Kurt  (2002) 75 45 14.6 58.3 56.8 PTA NA NA 0.01
Austin ~ (2009) 88 137 5.5 26.0~49.0 26.0~49.0 PTA NA NA <0.01
Panchu  (2008) 41 41 NS 35.0~55.0 35.0~55.0 PTA NA NA <0.01
. T ;C s NS ;s NA ;sPTA R
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2
HbAlc /% HbAlc /%
(2014) 9.95+2.21 21. 00 5.81+1.40 17. 60
(2016) 8.90+1.90 68. 20 5.5040.70 28. 60
(2015) 7.52+1.87 27. 00 6.014+0.86 9. 00
Austin ~ (2009) 7.12+1.78 NA 5.3540.48 NA
.NA
1 bR i 441 X AL 0Odds Ratio Odds Ratio
Study or Subgroup _Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Aladag 2009 28 63 18 37 7.4% 0.84(0.37,1.91) — T
Bemanie 2011 75 109 34 87 97% 3.44[1.90,6.21) —
Mitchelle 2009 105 210 630 1648 13.0% 1.62[1.21, 2.16) -
Mozaffari 2010 32 N 16 80 83% 3.28[1.60, 6.74] —
Sakuta 2007 62 103 200 442 11.4% 1.83[1.18, 2.83) —
B 2016 60 88 16 56 8.2% 5.36 [2.57,11.15] e
FBEZE 2008 30 53 14 43 7.2% 2.70[1.17, 6.24] —_—
PRIS4T 2014 1% 75 741 6.1% 1.32(0.49, 3.52) —_—
BEEE 2015 17 63 332 42% 3.57 (0.96, 13.27] T
Oh= 1999 23 42 12 40 656% 2.82[1.14,7.01] —_—
&P 2004 56 75 25 80 85% 6.48(3.21,13.10] —_—
il 2012 60 95 32 80 94% 2.57 [1.40, 4.74) —
Total (95% Cl) 1047 2666 100.0% 2.54[1.85, 3.49] <&
Total events 564 1007
Heterogeneity: Tau®= 0.18; Chi*= 30.84, df= 11 (P = 0.001); F= 64% b t y {
Testfor overall effect Z= 5.74 (P < 0.00001) ek
1
, P<C0.000 01,1°=94%,
o :[[ ’ ° Meta
2.39 (OR=2.39,95% CI . P<C0.000 01, WMD  5.79,95%
1.20~4.77,Z=2. 47, P<0. 05), =50 CI 3.86~8.41,Z=4.32,P<C0.000 1, ,
,?=73%,P<C0.0. 05, Il 500 Hz
| 3b, 1000 Hz 2 530 ,
2.62 (OR=2.62,95%CI 1.86~3.68,7Z= Il 577 1953
5.55,P<C0.05), , 2 P<C0.000 01,1°=94%,
b [[ b
. . Meta . P<<0. 000 01, WMD
2, 6.85,95%CI 4.13~9.56,Z=4.66,P<0.000 01,
2.3 I 1 000 Hz
250 Hz 2 560 , I ,
612 1948 . . 3¢,
P<C0.000 01,I°=90%, 2 000 Hz 2 680 .
) . I 687 1993 .
Meta :P<C0.000 01, WMD 4. 45, P<0.000 01,I°=88%,
95%CI 2.428~6.49,Z=5.74,P<C0.000 1, , . Meta
I 250 Hz .P<<0.000 01, WMD  7.67.95%
, CI 5.35~9.98,Z=6.49, P<C0. 000 01,
o 3a, , 2 000 Hz
500 Hz 2 680 , Il ,
687 1993 . 3d,
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LU XL AL 0Odds Ratio Odds Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% Cl M-H, Random, 95% CI
1.1.1 PR 4R =504
Aladag 2009 28 63 18 37 76% 0.84[0.37,1.91) 1
Bemanie 2011 75 109 34 87 9.6% 3.44[1.90,6.21) -
Mozaffari 2010 32 7 16 80 8.4% 3.28[1.60,6.74) —_—
Bt 2015 17 63 3 32 45% 3.57[0.96,13.27) T
Subtotal (95% Cl) 306 236  30.1% 2.39[1.20, 4.77] N
Total events 162 71

Heterogeneity: Tau*= 0.32; Chi*=8.78, df= 3 (P = 0.03); F=66%
Test for overall effect. Z= 2.47 (P=0.01)

1.1.2 PB4 >50 %

Heterogeneity: Tau*= 0.24; Chi*= 26.15, df= 7 (P = 0.0005); F=73%
Test for overall effect: Z= 4.69 (P < 0.00001)

Mitchelle 2009 105 210 630 1648 12.3% 1.62[1.21, 2.18) -
Sakuta 2007 62 103 200 442 11.0% 1.83[1.18, 2.83) —
& 2016 66 88 16 56 81% 7.50[3.53, 15.95) ——
FR 2008 30 53 14 43 74% 2.70 117, 6.24) —_—
BIE4T 2014 16 75 7 M 63% 1.32[0.49, 3.52) —
B cpzs 1999 23 42 12 40 6.9% 2.82[1.14,7.01) —_—
%D 2004 56 75 25 80 85% 6.48(3.21,13.10) ——
4l 2012 60 95 32 80 9.4% 2.57 [1.40, 4.74) ——
Subtotal (95% Cl) 741 2430  69.9% 2.73[1.79, 4.14] &
Total events 418 936

L 2

Total (95% CI) 1047 2666 100.0% 2.62[1.86, 3.68]
Total events 570 1007
Heterogeneity: Tau?= 0.22; Chi*= 35.25, df= 11 (P = 0.0002); I = 63% b t t i
Test for overall effect: Z= 5.55 (P < 0.00001) et o o |\z,;‘._:-;11 w4l i e
Test for subaroun differences: Chi*= 0.10. df=1 (P=0.75). F=0% UL T
2 ( )
4 000 Hz 2 680 s 95%CI 10. 88~22. 44,Z=5. 65, P<C0. 000 01,
11 687 s 1993 o S| 4 000 Hz
P<C0.000 01,I*=96%, ,
, . Meta . 31,
: P<0. 000 01, WM D 12. 25, o
95%CI 6.93~17.58,Z=4. 51, P<C0. 000 01, ) ,2
L 4 000 Hz , Il
o 3e, ’ 3,
8 000 Hz 2 680 s 2.4
I 687 s 1993 o s
P<C0.000 01,I*=95%, 1 b . OR
, . ,OR=12.58,95%CI 1. 80~ 3. 49, P<
Meta :P<C0.000 01, WMD  16. 66, 0.000 01, (OR=2.54,95%CI
250 Hz il bR A 2L XA Mean Difference Mean Difference
Study or Subgrou Mean SD_Total Mean _SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Austin 2009 1486 588 88 949 631 137 17.8% 5.37 [3.75,6.99) "
Mitchelle 2009 218 11 210 194 04 1648 20.0% 2.40[2.25, 2.55) "
Panchu 2008 2321 6.07 41 18.75 4.43 41 159% 4.46(2.16,6.76) -
EEhYs 2016 195 99 100 121 57 50 15.4% 7.40[4.90,9.90) -
BRLE 2015 132 6.1 63 129 52 32 158% 0.30 [-2.05, 2.65) T
2 2015 185 10.01 110 1206 577 40 151% 7.44[4.85,10.03) -
Total (95% CI) 612 1948 100.0%  4.45[2.42,6.49] '
Heterogeneity. Tau®*= 5.40; Chi*= 48.36, df= 5 (P < 0.00001); F= 90% '_1 00 -50 0 5-0 100-

Test for overall effect: Z = 4.29 (P < 0.0001) IR R
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500 Hz 15 1 W 24 b e L] Mean Difference Mean Difference
Study or Subgroup _Mean SD_Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI
Austin 2009 16.29 7.61 88 10.2 829 137 144% 6.09 [3.98, 8.20] -
Kurt 2002 19.9 7.6 75 147 6 45 139% 5.20(2.74, 7.66]
Mitchelle 2009 211 11 210 185 04 1648 159% 260(2.45,2.75] "
Panchu 2008 3183 6.85 41 2177 337 41 141% 10.06(7.72,12.40) -
@zhts 2016 19 10 100 105 53 50 139%  8.50[6.05,10.95) -
B5LE 2015 141 76 63 138 47 32 139% 0.30[-2.18,2.78] T
24 2015 18.68 10.01 110 1056 5.23 40 139% 8.12[5.64,10.60) -
Total (95% CI) 687 1993 100.0% 5.79[3.16, 8.41] ‘
Heterogeneity; Tau?= 11.30; Chi*= 97.23, df = 6 (P < 0.00001); F= 94% l t t {
Testfor overall effect Z= 4.32 (P < 0.0001) e e e 7
1000 Hz 15 bR 73 41 XL Mean Difference Mean Difference
Study or Subgrou Mean SD Total Mean SD Total Weight [V, Random, 95% Cl IV, Random, 95% CI
Austin 2009 1614 654 88 1082 581 137 152% 5.32(3.64,7.00] -
Kurt 2002 20.3 g1 75 138 ] 45 139% 6.50(3.80, 9.20] -
Mitchelle 2009 236 11 210 205 04 1648 16.1% 3.10(2.95,3.25) o
Panchu 2008 29.21 8.88 41 1963 3.63 41 135% 9.58 [6.64,12.52) -
i&zhts 2016 215 109 100 106 56 50 14.0% 10.90(8.26,13.54) -
Bt 2015 184 87 63 161 62 32 134%  2.30(-0.74,5.34) -
2 2015 2157 1094 110 1075 55 40 139% 10.82(8.16,13.48) -
Total (95% CI) 687 1993 100.0% 6.85 [4.13, 9.56] ¢
. 2 . 2 = CR= I 4 4 {
Heterogeneity. Tau = 11.88; Chi*=96.16, df= 6 (P < 0.00001); F=94% 100 20 0 20 100
Test for overall effect. Z= 4.95 (P < 0.00001) WIRFAL x4l
2000 Hz il DR #4401 e gL Mean Difference Mean Difference
Study or Subgrou Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI
Austin 2009 17.29 7.7 88 1286 73 137 156% 4.43(2.41,6.45) -
Kurt 2002 243 12 75 167 79 45 125%  7.60(4.04,11.16) bl
Mitchelle 2009 299 13 210 246 05 1648 17.7% 5.30(5.12,5.48) o
Panchu 2008 2982 878 41 1963 364 41 139% 10.19(7.28,13.10] i
i@zhts 2016 22 122 100 103 6 50 139% 11.70(8.79,14.61) -
pEtE 2015 233 9.1 63 199 77 32 126% 3.40[-0.09, 6.89) ™
Z5h 2015 2208 1216 110 1031 6 40 138% 11.78[8.84,14.72) -
Total (95% Cl) 687 1993 100.0% 7.67 [5.35, 9.98] ‘
Heterogeneity: Tau® = 7.86; Chi*= 51.14, df= 6 (P < 0.00001); F= 88% l t y i
Test for overall effect: Z= 6.49 (P < 0.00001) 100 50 15 12 3 44 0 A 50 100
4000 Hz 10 DR i 4 peIRE Mean Difference Mean Difference
Study or Subgroup  Mean SD_Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Austin 2009 2443 1714 88 1643 1568 137 139%  8.00(3.56,12.44) -
Kurt 2002 32 127 75 211 105 45 14.0% 1080([6.70,15.10) -
Mitchelle 2009 47 .4 14 210 424 05 1648 154% 5.00[4.81,5.19) -
Panchu 2008 3421 996 41 2085 462 41 145% 13.36[10.00,16.72) -
i@zhts 2016 321 19 100 109 76 50 14.0% 21.20([16.92, 25.48] -
priE 2015 295 1086 63 224 8.3 32 142% 7.10(3.21,10.89) -
25 2015 3186 1894 110 1094 75 40 14.0% 2092[16.69,25.19) -
Total (95% Cl) 687 1993 100.0% 12.25[6.93, 17.58] L 2
Heterogeneity: Tau®= 47.99; Chi*= 142.23, df= 6 (P < 0.00001); *= 96% b f t i
Test for overall effect: Z= 4.51 (P < 0.00001) 199 % 1 I3 7 ’ STLeE| % 12
8000 Hz il DR AR 44 I L Mean Difference Mean Difference
Study or Subgroup _Mean SD_Total Mean SD_Total Weight IV, Random, 95% CI IV, Random, 95% CI
Austin 2009 2243 1896 88 1694 1791 137 13.9% 5.49(0.52,10.46) ™~
Kurt 2002 40 141 75 287 1441 45 13.8% 11.30(6.09,16.51) -
Mitchelle 2008 80 1.8 210 563 08 1648 155% 23.70(23.45,23.95) -
Panchu 2008 3524 1239 41 2012 375 41 145% 1512[11.16,19.08] .
aEhiL 2016 369 215 100 107 49 50 14.2% 26.20([21.77,30.63) el
pELE 2015 317 138 63 216 94 32 141% 1010([5.37,14.83) B
25 2015 37.01 2145 110 13.2 10.05 40 13.9% 23.81[18.73,628.89] -
Total (95% CI) 687 1993 100.0% 16.66 [10.88, 22.44] L
T R - . 12 - - R - : : : :
Heterogeneity: Tau®= 55.91; Chi*=123.20, df= 6 (P < 0.00001), F= 95% 00 20 0 50 100

Test for overall effect: Z= 5.65 (P < 0.00001)
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