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[ Abstract] Objective To systematically evaluate the risk factors of retinopathy in
diabetic patients and provide a basis for effective clinical prevention and treatment of diabetic
retinopathy (DR). Methods CNKI, WanFang Data, VIP, CBM, The Cochrane Library,
Embase, Web of Science and PubMed were systematically searched to collect the researches on
the risk factors of DR from inception of the databases to February 2023, and two researchers
independently performed literature screening, data extraction, and methodological quality
evaluation. A Meta-analysis was conducted by RevMan 5.4 software. Results A total of 17
articles were included, including 19 168 subjects and 15 risk factors. The results of Meta-
analysis showed that diabetes duration [MD=4.98, 95%CI (3.87, 6.09), P<0.001], fasting
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blood glucose[MD=0.47, 95%CI (0.35, 0.59), P<0.001], two hour postprandial glucose
[MD=0.91, 95%CI(0.65, 1.17), P<0.001], glycosylated hemoglobin[MD=1.23, 95%CI(1.16,
1.31), P<0.001], systolic blood pressure [MD=3.57, 95%CI (1.96, 5.17), P<0.001], diastolic
blood pressure[MD=0.08, 95%CI(0.03, 0.14), P=0.004], low density lipoprotein[MD=0.93,
95%CI(0.26, 1.59), P=0.006], triglyceride [MD=0.12, 95%CI (0.07, 0.17), P<0.001], blood
creatinine [MD=2.09, 95%CI (0.19, 3.98), P=0.030] were the risk factors for DR. Conclusion
The long duration of diabetes, hyperglycemia, hypertension, dyslipidemia and increased blood

creatinine were risk factors for DR. The effective prevention and treatment of diabetes, actively

guiding patients to control blood glucose, blood pressure and serum creatinine levels and

regulating blood lipid levels are helpful for preventing and delaying DR.
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Table 2. Results of Meta—analysis on risk factors of DR

YESASES /Ehk Vs Zﬁﬁﬁ‘m%ﬁ R BRIEEE  OR/MD 95%CI PfH
Pl P{H DR4H JEDR4H

P51 17 96%  <0.001 2875 4310 Fifi /L 1.55 0.88~2.74 0.130
R 13 81%  <0.001 3040 5325 B 0.87  -0.18~1.93 0.100
I 12 93%  <0.001 1599 3 860 B 498 3.87~6.09  <0.001
W 8 31% 0.180 2814 3765 il 1.09 0.96~1.23 0.180
LR 12 78%  <0.001 3651 5928 RitiAIL 020  -0.15~0.56 0.260
e 8 62% 0.010 3142 4147 KA 3.57 1.96-5.17  <0.001
FikE 8 28% 0.200 3142 4147 e 0.93 0.26~1.59 0.006
25 6 It A 10 27% 0.190 1960 3004 I 0.47 0.35~0.59  <0.001
B P/ NS I 4 67% 0.030 745 1167 RifiAIL 0.91 0.65~1.17  <0.001
WA 2T 8 12 88%  <0.001 3613 4747 Bt HIL 1.23 1.16~1.31 <0.001
e B R 9 97%  <0.001 1815 2749 BEHL  -0.09  -0.19~0.01 0.070
R EERRE A 9 31% 0.170 1815 2749 [E 5 0.08 0.03~0.14 0.004
JIENR Lo 8 84%  <0.001 1240 2488 Rt 0.07  -0.12~0.25 0.490
Him =Tk 8 0% 0.560 3008 3416 fib] 7 0.12 0.07~0.17  <0.001
L 4 35% 0.200 718 1981 EilE 2.09 0.19~3.98 0.030

https://slyyx.whuznhmedj.com/



364 HIBEZGFZE 2024 £ 5 A% 37 55 5 8 J.Math.Med. May. 2024, Vol. 37, No.5

ental Control Odds Ratio Odds Ratio
Rand

Study or Subaroup Total Events Total Weight M-H,Random, 5% CI MLH, Random, 95% CI
#AR, 2016 (] 3 81 5.8% 1.80(0.97, 3.3] —
EEE 2020 az 45 81 58% 0.68 (0,37, 1.25] T

%5 #2016 105 105 59% 264 [1.51, 4.61] I
V2R 2022 109 983 1544 8% 0.76 1.5, 1.13] -7

f5—3r 2022 53 25 53 5E% 1.25 [0.59, 2.69] -1
HEE 2018 120 7310 58% 041 [0.25, 0.70] —_

SR, 2020 116 46 116 59% 232(1.37,3.92] —_—
FE 208 281 85 181 BA% 532[3.71,7.63] -
I 2022 275 29 275 59% 71.96 [41.76,124.00] +
B 2015 23 1219 13 6% 053 (0,36, 0.77] -

afEst 2019 262 134 262 8% 0.91 [0.65, 1.29] -

% #2001 56 25 56 56% 1.54 (0,73, 3.24] T

B 2022 108 46 108 59% 1.88[1.10, 3.21] —
R34 2022 245 119 M5 6% 1.2 [0.79, 1.60] T
TsakTung Chiu 2021 611 367 BT 6.2% 0.44 [0.35, 0.56] -

Maria Syriga 2022 116 56 116 5.9% 1.15 [0.69, 1.92] -

José W, Castillo-0tf 2022 a0 120030 52% 2.25[0.40, 6.33] T
Total (95% CI) 2875 4310 100.0% 155[0.88,2.74] -

Total events 1563 2259

Heterogeneity: Tau® = 1.35; Chi*= 425.95, df=18 (P < 0.00001}; I*= 85% YT o =

Testior overall eflect 2=1.52 (7 = 0.13) Favours [experimental] Favours [conrol]

B Experimental Control Wean Difference Mean Difference
Study or Subarouw Mean  SD Total Mean  SD Total Weight IV,Random, 95% CI 1V, Randoy
RAR 2016 5874 551 82 5509 957 83 7A%  275[0.37,513
&R 2020 698 83 02 635 85 384 79%  030(1.70,230] -
#2016 61.2 1023 105 6098 1101 10§ B.1% 0.22[-2.65,3.09] ]
BF{E 2022 58.00 055 1544 5805  BS 1544 106%  -0.06 [0.65,0.54] 1
f—37 2022 581 96 53 597 94 105 55% -160[475155) —
SEE 2018 67.08 427 120 8530 612 90 94%  2.50(1.20,3.380]
TR, 2020 6463 137 116 B389 1785 330 56%  0.74[2.41,380) —
F #2022 6763 845 276 6007 BO06 786 0.7% -244[358,-1.29 -
TS 2015 579 933 223 5672 981 507 90%  118[0.31,267)
24 2021 5933 B 56 5305 747 {15 BS%  530(281,7.74
Bff: 2022 5506 1043 109 5601 936 159 B69%  -0.15[259,2.29] ]
i3 2022 65.1 8 245 649 103 782 9E%  0.20(1.03,143

José M. Castillo-O 2022 73.43 808 30 BO64 085 356 67%  3.80(0.82,6.08

Total (95% CI) 3040 5325 100.0%  0.87[0.18,1.93] *
Heterogeneity Tau#= 2.64; Chi*= 62,12, df=12 (P = 0.00001); F=81%
Testfor owerall effect 2= 1.62 (P = 0.10)

-10 -10 10 20
Favours [experimental] Favours [control]

C Experimental Control Mean Difference Mean Difference

Study or S Mean SD Total Mean SD Total Weight IV, n, 95% CI 1V, Random, 95% C1
AR, 2016 1186 42 81 672 434 83 B4%  584[4557.13 —
EER 2020 151 26 B2 75 23 384 92%  7.60(6.99,8.21] -
B #2016 954 288 105 12 214 105 81%  242(372,512) -
S 2018 1431 368 120 742 286 90 0% G89B.01, 77T -
AR, 2020 2313 8BB4 116 1543 747 330 77%  7.70[5.9509.45 —
EH200 1283 673 275 1054 BAB 7E6  B.9%  22901.38,3.20 -
TS 2015 823 576 2213 412 405 07 0%  4.11(3.28,4.94) -
7 4 201 1036 465 56 571 349 115 B3%  465(3.30,6.00 -
85 2022 871 351 109 16 225 159 81%  3.55[280,4.30 -
fHRE 2022 166 7.7 245 123 83 782 E6%  3.80(267,4.93 -
Maria Syriga 2022 1887 116 131 87 184 7.0%  490[273,7.07) —
José M. Castilo-ONi 2022 1457 811 30 10.69 689 355 66%  3.80[0.89,6.87) E—
Total (95% Cl) 1559 3860 100.0%  4.98[3.87,6.09] *

Heterageneity: Tauf= 3.37; ChR=158.74, df= 11 (P < 0.00001); F = 93%

-20 -10 10 20
Testfor overall effect Z=8.80 (F = 0.00001 Favours [sxperimental] Favours [control]
D Experimental  Control 0Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight W.H,Fixed, 95Y% Cl W.H, Fixed, 95Y% C|
15 82 74 364 4d%  0.80[047,1.562) —
368 1564 319 1554 480%  1.20[1.01,1.43] -
16 53 3105 33%  0.83[0.41,1.69) e e
SHEE 2018 75120 43 a0 3E%  1.82[1.053.17) —_—
BB, 2020 3 116 125 330 BA%  0.74[047,1.16) —_—
E w2022 181 275 42 76 104%  1.06[0.80,1.39 —
Tsak-Tung Chiu 2021 142 61 47 181 110%  0.86[059,1.26) —T
José M. Castillo-0ti 2022 4 30 54 365 14%  (0.86[029,2.56) EEE——
Total (95% CI) 2841 3765 1000%  1.09[0.96,1.23] >
Total events 807 1119
Heterogeneity: ChiF= 1013, df =7 (P= 0.18) F= 31% i3 oE ) i
Testforoverall efect 2=1.34 (P = 0.18) Favours [experimental] Favours [control]
Experimental Control Mean Difference Mean Difference
Study or Subgrouy Mean SD Total Mean SD Total Weight IV,Random, 95% Cl 1V, Random, 95% C1
AR, 2016 2404 304 B 3453 361 83 6%  041[061,1.43 —
= 241 16 B2 287 15 384 108% -060[0.95,-0.22) —
B 261 348 1544 261 343 1544 116%  000[0.24,0.24] B
B 254 37 83 2651 33 105 GI%  020[0.98,1.38 I R
R, 2020 2679 385 116 2506 386 330 74%  1.73(0.91,258) I
EH 2018 2565 360 281 2586 401 732 87%  -021(073,0.31) -
Ef0n 2606 308 76 2631 292 780 10.6%  0.84(0.42,1.26 —
TEE 2015 2456 385 1223 7397 372 507 9%  050(0.01,1.19) —
85 2022 2537 347 109 2487 318 159 T4%  04D[0.42,1.22)
fHRE 2022 2657 37 245 268 42 782 85%  -020[0.750.38
Tsai-Tung Chiu 2021 2627 412 B11 2609 406 181  B5%  018[0.50,0.86
José M. Castilo-ON 2022 2894 376 30 2999 485 355  41%  -1.04[2.48,040)
Total (95% Cl) 3651 5928 100.0%  0.20[0.15, 0.56] »
Heterogenelty: Taur= 0.26; Ghi*= 48.64, df=11 (P < 0.00001); = 78% by * ) ¥
Testfor overall eflect Z=1.13 (7 = 0.26) Favours [sxperimental] Favours [control]
F Experimental Control Mean Difference Mean Difference
Study or Subgrow Mean  SD Total Mean SD Total Weinht IV, Random, 95% m, 95% CI
AR, 2016 13166 1603 82 12946 1251 83  B84%  2231217,661]
Sk 2020 [ a 0 ] ] 0 Not estimable
RIS 2022 14537 20.56 1544 14349 1993 1544 189%  1588(0.45331] —
fr—3z 2022 132 16 53 127 13 105 7%  500(0.03,987] R —
IH20n 13607 17.3¢ 275 131 1687 786 160% 507 (271,743 E—
TE 2015 14591 1627 223 13852 1704 507 141%  7.39[479,999 I
af; 2022 13073 1786 100 13731 1527 150 04%  34310.69,753 I EE—
1 2022 1319 159 245 1303 126 782 158%  1.600.58,376) T
Tsai-Tung Chiu2021  136.4% 2068 611 13648 194 181 117%  265[0.58,588 B
Total (95% C1) 3142 4147 100.0%  3.57[1.96,5.17] -
Heterogeneity: Ta® = 3.02; Chi*= 18,54, df= 7 (P = 0.010%; F= 2% [ + t pr
Test for averall efect: 2= 4.36 (7 < 0.0001) Favours [experimental] Favours [contro]
G Experimental Control Mean Difference Mean Difference
7 or Subgro Mean _ SD Total Mean _ SD Total Weight IV. Random, 95% 1V, Random, 95% CI
AR, 2016 7865 767 82 7824 627 63 68.0%  0.41(1.73,259 —
BRiER 2022 8311 1102 1544 83 1046 1544 282%  0.11[065087] -+
B—% 2022 78 11 s3 78 7 105 38% 2000125525 ]
E 2002 7844 1099 275 7415 984 786 143%  229(082,3.76) —
TEF 2015 3258 1073 233 $144 1025 507 11.8%  1.44(023,3.11) —
B 2022 8117 1056 109 7953 99 150 61%  1.64[087,4.15 -
g3 2022 791 89 245 788 85 782 17.4%  0.30}0.95,158 -
TsakTung Chiu2021 7773 1251 611 7627 1167 181  9.2%  146[051,3.43) T
Total (95% CI) 3142 4147 100.0%  0.93[0.26,1.59] *
Heterogeneity: Tau®= 0.24; Chi*= 9.75, df= 7 (P = 0.20); F = 28% e % ) T

Testforoverall effect Z=273 (P =

008) Favours [sxperimental] Favours [control]

B2 EARFFIEEIRERIKE
Figure 2. Forest plot of basic characteristic index
E: AR BAREE; CHBRmAAZ; DRE; EAREIEG FOK%IE; GAFIRE,

https://slyyx.whuznhmedj.com/



BEHZ

s F

ZriR 2024 £ 5 A 37 £5 5 8] J.Math.Med. May. 2024, Vol. 37, No.5

A el Control Mean Difference Mean Difference
Study or Subgroup  Mean  SD Total Mean SD Total Weight IV, Fixed, 95% CI
F2/R, 2016 985 24 82 912 254 83  26% 0.73-0.02,1.48
B 2020 7108 82 67 07 364 41.0% 040(0.21,059]
B #2016 922 298 105 79 211 105 3.0% 1.32(062,2.02
SHEE 2018 7EG 13 120 735 153 90 9.6% 0.31[0.08,0.70] T
BER, 2020 705 297 16 677 284 330 37% 0.2810.35,091 e
®a01s 998 542 281 938 41 732 30% 0.60[040,1.30] T
3R 2019 7HS 154 162 724 136 262 23.8% 0.41(0.16,0.68] —
= #f 2011 987 302 56 909 267 116 1.7% 0.88[0.04,1.80] 1
1 2022 98 38 245 88 36 782 49% 1.00(0451.55
TsaiTung Chiu 201 876 333 611 831 284 181 48% 0.45[0.050.95] T
Total (95% CI) 1960 3044 100.0% 0.47 [0.35,0.59] >
Heterogeneity: ChF=12.37, df= (P = 0.19); F=27% b 3 1 3
Testfor overall effect: 2= 7.63 (P < 0.00001) Favours [experimental] Favours [control
B Experimental Control Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% C1
FAR, 2016 1447 261 82 1305 308 83 87% 1.42[055 229
SHEE 2018 128 1.8 120 1141 235 90 189% 1.39[0.80,1.88) e
52018 1225 412 281 1205 503 732 182% 0.20F0.40,0.80] —
34T 2010 1236 211 262 1146 108 262 541% 0.80[0551.25 ——
Total (95% CI) 745 1167 100.0% 0.91][0.65, 1.17] -
Heterogenatty: ChF= 814, df= 3 (P =0.03); F= 67% + 4 i B
Test for overall effect Z= 6.92 (P < 0.00001) Favours [experimental] Favours [control]
C Experimental Control Wean Difference Mean Difference
' _Study or Subarouy Mean SD Total Mean SD Total Weight IV, Fixed, 95% Cl 95% Cl
F2R, 2016 952 203 82 898 161 83 1.7% 0.64(0.08,1.200
i 2020 789 06 82 67 05 364 266% 120[1.06,1.34] -
B #2016 81 173 105 628 132 105 30% 1.8101.39,2.23 -
BRI 2022 865 208 1544 742 162 1544 31.4% 1.53[1.40,1.66) -
SHEE 2018 TH5 183 120 T2 141 80 27% 0.75(0.31,1.49 —
AR, 2020 1113 376 116 888 219 330 1.0% 224[1.522.96]
BE 2018 789 201 81 656 189 732 T.0%  1.31[1.04,1.58] -
3FIEE 2018 755 211 262 622 166 282 49% 1.33[1.00,1.66 —_—
2 1 2021 844 131 56 703 088 115 36%  1.41[1.03,1.79 —
2 2022 943 228 100 814 207 158 18% 1.28(0.75,1.83
i 2022 89 17 245 83 1.9 782 82% 060(0.35 0.85 —
TsaiTung Chiu 201 835 168 611 766 147 181 81% 0.59(0.34,0.84 —
Total (95% CI) 3613 4747 100.0% 1.23[1.16, 1.31] +
Heterogeneity Chi#= 95.45, df= 11 (P = 0.00001); F= 88% ‘2 ‘1 1‘ é
Testfor overall effect 2 = 33.62 (P < 0.00001) Favours [experimental] Favours [control
D Experimental Control Wean Difference Mean Difference
Study or Subgroup  Mean  SD Total Mean SD Total Weight IV,Random,95% Cl 1V, Random, 05% CI
F24[, 2016 105 02 82 108 026 83 11.0% -0.04 011,003 I
B3 2022 143 027 83 115 033 105 105%  -0.02(012,0.08 I
FEER, 2020 118 026 116 119 038 330 11.0% 000 F0.06, 0.06] 1
E® 018 132 036 281 152 038 732 113% -02010.25,-0.14] -
AFIE 2019 141 0.26 262 156 036 262 11.2% -045[050,-040 ——
2= 1 2021 122 044 86 121 044 116 11.4%  0.01[0.03, 0.0 -
B 2022 148 034 108 119 036 158 107%  -0.01 [0.09,0.07] —
g3 2022 1403 245 12 04 782 113%  -010F015,-0.08 —
Tsai-Tung Chiu 2021 058 015 611 058 016 181 115% 0.00[-0.03,0.03] 0T
Total (95% Cl) 1815 2749 100.0%  -0.09[-0.19,0.01] -
Heterageneity. Tau? = 0.02; Chi*= 267 .58, df= 8 (P < 0.00001); F= 87%
-05 -0.25 025 05
Testfor overall efiect 2=1.80 (P = 0.07) Favours [experimental] Favours [eontrol]
E Experimental Control Mean Difference Mean Difference
Stud Mean SD Total Mean SD Total Weight IV, Random,9: IV, Random, 95% C|
R, 2016 299 0.77 272 063 83 B9%  0.27[0.06,0.48] —_—
Mt 2022 322 083 53 304 081 105 4% 048[041,0.47] =
FEER, 2020 301 08 116 288 097 330 70%  0.03F016,0.27 T
FEae 326 145 281 322 11 732 98%  0.04(012,0.20] I
SKIEIE 2019 366 115 262 344 136 262 63%  0322(0.01,043
= 1 2021 287 133 46 284 107 116 18%  033[0.07,073
B 2022 118 034 108 119 036 158 216%  -0.01(0.09,0.07]
g3 2022 27 1 5 26 08 782 117%  0.10[0.04,0.24]
Tsai-Tung Chiu 2021 142 0.34 611 104 037 181 328%  0.08[0.03, 013
Total (95% C1) 1815 2749 1000%  0.08[0.03,0.14] *
Heterageneity. Tau*= 0.00; Chi*= 11,52, df=8 (P=0.17); F=31% 4 s o5 1
Testfor overall effect 2= 2.81 (P = 0.004) Favours [experimental] Favours [cortrol]
T Experimental Control Mean Difference Mean Difference
Study or Subgroup  Mean  SD_Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
198 096 82 471 083 83 114%  0.37[0.02 056 T
465 054 082 491 055 364 146% -0.26[0.39,-013) —
583 123 105 572 1.28 105 104%  0.11}0.23,045 —
485 106 53 479 088 105 103% (.06 [0.28, 0.40) B
BER. 2020 477 141 116 485 114 330 125%  -0.08}0.32,016) I R
R0 552 126 281 683 1.28 732 138% -0.11[0.2 0086 ——
TEF 2015 52 1.06 223 483 115 507 138%  0.37(0.20,054) —_—
3f3ESE 2018 566 116 262 544 126 262 131%  022(0.01,043) E—
Total (95% C1) 1204 2488 100.0%  0.07[-0.12,0.25] —ei——
Heterogeneity: Tau® = 0.06; Chi*= 43.42, df= 7 (P < 0.00001); F=84% o5 s s s
Testfor averall effect 7= 0.68 (P = 0.49) Favours [experimental] Favours [control]
G Experimental Control Mean Difference Mean Difference
Study or Subaroup Mean SD Total Mean SD Total Weight IV, Fixed. 95% Cl IV, Fixed, 95% CI
AR, 2016 159 067 82 146 047 B3 8.3% 0.13F0.05,031] 1
B %2018 179 065 105 172 069 105 7.9% 0.07011,0.2] —
B 2022 212 182 1644 185 169 1544 17.8% 0.17[0.05,0.29] —_—
B—3X 2022 177 141 53 183 115 105 1.9% -D.16F0.53,0.21]
BE 018 196 102 281 1.88 088 732 134% 0.08(0.06,0.27 -
TEF 2015 147 093 223 142 076 507 13.4% 0.06-0.09,019] —
Ef; 2022 18 056 109 162 048 158 18.0% 0.19[0.07,0.31] —_—
Tsai-Tung Chiu 2021 1.5 0.87 611 145 064 181 192%  0.14[0.02,0.28 —
Total (95% CI) 3008 3416 100.0% 0.12[0.07,0.17] A d
Heterogeneity: Chi*= 5.86, df= 7 (P = 0,96, F= 0% ¥ y
0.5 2% 0.25 05
Testfor overall effect 2= 4.71 (F <0.00001) Favours [experimental] Favours [eontrol]
H Exp ental Control Mean Difference Mean Difference
Stu roup _Mean _ SD Total Mean _ SD Total Weight IV, % CI Iv, 95% CI
AR, 2016 6944 2613 B2 GG1B 1773 B3 7.7% 3.26[3.56,10.08)
R 2020 76.33 1993 116 78.28 3315 330 136% -1.95(7.04,314) -
I #2022 73.87 1815 276 7211 158 786 56.3% 1.78[0.76, 4.28) T
FEE 2022 713 208 245 663 246 A2 223%  5.00([0.99,9.01] —_—
Total (95% CI) 718 1981 100.0%  2.09[0.19,3.98] ~
Heterogeneity: ChiF= 4.62, di= 3 (P = 0.20); F= 35% jm ‘5 ; 16

Testfor qverall effect 2= 2,16 (P = 0.03)

Favours [experimental]

B3 AUIEIRERMNE

Favours [control]

Figure 3. Forest plot of biochemical index
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=3 Egger'siIf R
Table 3. Results of Egger's test

OS5 ES iE Pl
53] 1.70 0.109
AE 1.35 0.203
WEPRI AR -0.38 0.712
[NEEE A 0.77 0.459
25 1 I 221 0.058
Witk & A -0.50 0.630

R4 BRESWER

Table 4. Results of sensitivity analysis
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