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Abstract

¢ AIM. To investigate the relative factors of the incidence
and development of diabetic retinopathy (DR).

¢ METHODS: The retinopathy of the 631 patients with
type 2 diabetes mellitus ( T2DM ) was examined by
ophthalmoscopy and fundus fluorescein angiography
(FFA), and the relative factors which possibly associate
with the incidence and development of DR were
collected.

e RESULTS: There were 205 patients with DR, the
morbidity rate of DR was 32. 5% (95% CI. 28. 82% -
36.15% ), the nonproliferative diabetic retinopathy
(NPDR) and proliferative diabetic retinopathy ( PDR)
were 134 cases occupying 21. 2% (95% CI. 18. 04% -
24.44% ) and 71 cases occupying 11.3% (95% CI. 8.78% -
13. 72%) of the patients with DR, respectively.
Univariate analysis showed that income, living
environment, whether treatment by insulin, combined
with diabetic nephropathy (DN), combined with diabetic
peripheral neuropathy (DPN), hold on exercise, course
of diabetes, fasting plasma glucose (FPG), 2 hours’
postprandial plasma glucose (2hPG ), glycosylated
hemoglobin Alc ( HbAlc ), systolic blood pressure
(SBP), total cholesterol (TC), urinary albumin excretion
rate (UAER), serum creatinine ( SCr), and blood urea
nitrogen ( BUN) were significant different among the
patients without DR, the patients with NPDR and the
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patients with PDR ( P<0. 05 or P<0. 01). Multivariate
ordinal Logistic regression analysis showed that the
incidence and development of DR increased in patients
with longer course of diabetes, high HbAlc, high UAER
and without exercise, and decreased in patients without
DN and DPN ( P<0.05 or P<0.01).

¢ CONCLUSION: There was a high morbidity rate of DR
in patients with patients with type 2 diabetes. The longer
course of diabetes, high HbAlc, and without exercise
were the independent development factors of DR,
whether combined with DN, combined with DPN and
UAER were indices for the incidence and development
of DR.
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B B : PRV M4 PR o 40 I 82955 4% ( diabetic retinopathy,
DR) KK JERYFCH R .

F5iE PR RGN R G 14 2 06 2R & 5 % 631 1] 2 AL pk
JRI ( type 2 diabetes mellitus, T2DM ) &5 #47 HR A A,
FKAENTRES DR & A K JRIAH RSG5

ZER. (1)K DR HE 205 6], kR 32.5% (95% CI ;
28.82% ~36. 15% ) 5 H oy AF 3 A= 1 s 4 190 S
(nonproliferative diabetic retinopathy , NPDR ) 134 i (5 21. 2%
(95% CI:18. 04% ~24. 44% ) ; 38 A 4% bR 3 W0 I i 9
( proliferative diabetic retinopathy, PDR) 71 #i 5§ 11. 3%
(95% CI:8.78% ~13.72% ), (2)HHNE N ER. T
A 595 ( non — diabetic retinopathy, NDR) %% | & /i
NPDR il PDR (& [H7E A ZHFIA SR AEFREE 2 15 1]
RS IR IT & IE M IR % 'S W ( diabetic nephropathy,
DN) . & I B R 9 J& [ #t 28 95 48 ( diabetic peripheral
neuropathy , DPN ) | "% 3¢ 4B 1 . 4 JR )% ( diabetes mellitus,
DM) % F2 . 25 18 1B ( fasting plasma glucose, FPG) | &5
2h M4 (2 hours’ postprandial plasma glucose,2hPG) FEfL
ML 2T 35 H ( glycosylated hemoglobin A1C, HbAlc) Y 4 FE
('systaltic blood pressure, SBP) | JH [& i ( total cholesterol ,
TC) . JR & A HE Mt 3R (urinary albuminate excretion rate,
UAER) IfiL & WLBF ( serum cremine, SCr) . JR Z & ( blood
urea nitrogen, BUN) J7 [l Y %% 8 7K °F 22 % 5 Ge 124 3 X
(P<0.05,P<0.01), (3)ZHNZEHAF Logistic [FlHE 7R,
DM i #2 &\ HbAlc , UAER 7K ¥, AN W H 14 ) i %
DR AR &SRB HE N, JC DN Rl DPN 5 JFAE# DR &
A2 R SR AT RETERR AR (P<0.05,P<0.01)



Int Eye Sci, Vol. 13, No.11, Nov. 2013 wWww. ies. net. cn
Tel :029-82245172 82210956 Email . 1JO. 2000 @163. com

L. T2DM B HE A & 1) DR B, DM k2 K
HbAlc K, AR B MR & DR 2 A R H ™ o AR B A
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FE PRI A ) BRG 2% ( diabetic retinopathy , DR) TR
% (diabetes mellitus, DM ) ¢ & UL 0 S 1048 51 & 5E , B BE
N EMBE R BREN4.0% ~43.1% ",
tF DR &S5 ML 9 52 =, s 3R 858 | e % 40 B T
D7 AR T RERZ I DR 1 KA R RS ARIFSE N AR
FEANTF, TH# DM HE Y DR RIS B0 2040 45 25 MR ¢
K2, BTE A X DR By i il 2 A B R Y 23 2 951 B
P25 Tl i P R AR
1 &M E
1.1 3¢5 BEHL2009-01/2012-12 - T5 1L 7B AR X 1 B
W ELEE 12 1) 2 BUBE JR 9% (type 2 diabetes mellitus,
T2DM) [ 631 £, T2DM 2 Wi 1999 4 5 T AE 41 41
(WHO) bl , SBEHUE , RS A5, HEBR &4 5T
MRS R BRI G HUIR BRI BE U HE 0 ) I 18
2R RRE RE 2R RS A L AT
te v S AT BUR A AR R T S R
1.2 7 IRJEK A Sed BEIR Rk A, n] S8 BH 1 X BH
PR HE— 25 0 B i % LV Bz W MLy 9, = IR
2002 4 [ PR AR AL 23 80OF 26 B IR B} 2 £ 3K A 25 BGE o 1Y
DR & Wi % Ifi IR 4> 25 5 1. 0 2% ( non — diabetic
retinopathy , NDR ) : JoHL I B 5 1 9 (4% 82 A 185 A= 14 #0 I0
Hﬁﬁ’%,nonproliferative diabetic retinopathy, NPDR) ANE
ML 9 52 9 (P EE NPDR) : A T 1 ~3 953 R (FE
NPDR) : BAT T HUEAT— 51, (H IS4 A P DR ARFE 4 4>
R AR 1 AN BRA 20 S DL b i 90 I E P i o, B
=2 NG IRA WA ER K AR EREE O 5 =1 %R IR A
T P P D) 5 A A I A S 5 4 S (R A A T R A
proliferative diabetic retinopathy, PDR ) LHA T ek
2200 A I T B 3 3 A AR PR D) T S 0, W%
febR o (1) — Mook, A PE ] AE I A 45 50 (body
mass index, BMI) {4 [ (systaltic blood pressure, SBP) |
&5k ( diastolic blood pressure, DBP) DM % #2 , SCAL 2
B AT R MRS R (insulin) VAT AR
[ WEAH 5 0> 100a « 32/d A E S W W AR 45 0 = 0 %
(a)x HW AR (3/d) ] AR [ R 46 $0>100a - g/d A
TE AR R 45 K =T (a) x HARI i (g/d) ] 84
BRAE, (2) LI E A, KRR 10 ~ 12h, IR L
w25 Rl AR Al B T 2SR I R ( fasting plasma
glucose, FPG) ; TOk €2 i 32 MUOBE Ak 1ML 21 85 1 ( glycosylated
hemoglobin Alc, HbAlc ), % fb B§ & MW = Bt H
(triglyceride , TG) . &l iIH [& B% ( total cholesterol, TC) , H 1%
TN e i A AL B ( HDL) AR %% B2 i 28 1 L [ e
(LDL) BE 5 35 £ 4k 85 H 5L ( fibrinogen , FIB) |, IILF Afg ik
W0 1 7% WU ( serum cremine , SCr) | 3 38 75 0 IfiL 75 R 25 &

(blood urea nitrogen, BUN) , i 6.7 ( ELISA ) il jR 1 25 5
HEM K (urinary albuninate excretion rate, UAER) , (3) &
JHAE . AR P UAER #f 2 & 7 # JR 7% B 98 ( diabetic
nephropathy , DN) , AR & £8 25 i IRAARAE (i oty IR AS | 5 978 B¢
JRTE S RS IR RS BT R ) R 28 H A JIAG A 45 R
FE S 15 A I BE IR s JA [ R 28 95 A2 ( diabetic peripheral
neuropathy ,DPN) ,

Giit2f oM Go it 5 E o SPSS 16. 0, il i 6 R 11
SEAE TR 95% Al IX 8] (95% CI) flit, i & FoRH ik
SEY{E FBRUEZE (2 £s) , Mann—Whitney S 8066 5 UE4T
HRRTEN R LR, LN R A Gt B XN R AT
ZHEHT Logistic 54T, K5 K R a=0.05,
2R
2.1 DR B/mZE A 631 1 DM &, K DR 205
), IR 2 32.5% (95% CI.28.82% ~36.15% ) ; Hih
NPDR 134 i, /5 21.2% (95% CI:18.04% ~24.44% ) ;
PDR 71 4], % 11.3% (95% CI:8. 78% ~ 13.72% ), W,
K1,

22 EARBAZLE HSAXELTTIWA JBEHRE
N B B 23697 .6 JF DN, & JF DPN | B H7 i #k . DM
SR FE FPG,2hPG, HbAlc,SBP, TC, UAER, SCr, BUN J5 [
MESAZRI¥EL,EEL,2,

2.3 DR.A24 %X RMAR Logistic BT LA W i 48
FREEE g i A5 B RAE . “NDR” =0 “%% 8 NPDR” =1 “
J NPDR” =2 “HE & NPDR” =3 . “PDR” =4, DIBAN &
43HT P<0.05 A2 A R AR & I . A3 H &3l A
“<1000 767 =0.“=1000 76" = 1, JEE RS “ k48 =0,
R =15 NI RIRYT A I DN B I DPN IR R
B ="0.“&" =1;DM J5 & .FPG,2hPG, HbAlc, SBP,
TC,UAER, SCr, BUN i SZPR{E, DM %% & K HbAlc Fl
UAER 7K , AN IRFER T B DR & A & R ) AR 3
T, JC DN F1 DPN 45 3f5E#, DR & A4k % J i ] fEMEFRIT
(P<0.05,P<0.01,%3).

3itig

3.1 DR &ME EHWN AR X DR A £ FAE , 7 ik
DR RN 28.4% 7 AL HTTTIR £ 4543 2008/2009 4F
DR HIEHR K 22.49% (95% CI:17.98% ~27.00% )",
T DR B E R 19.9% ) ~27.299% " KIFHIA H
ML DR ARG HR 7. 51% , F-i B AR Y DR R R
18.28% "', ARICHY DM i E DR KRN 32.49% ,
95% CI:28.82% ~36.15% , /= T ik SCHk iz 25 19 DR &
Wi, ST AR AL AN R . (1) DR Y & A 52 3 B Fib
W AR MR ST A 7 X R SR A
S Tl R R A RS, AE S TR M X AR [A] AR b DR R R
AN, ARXIMZ T K& AR S, A3 T A &k 5 K
YT AR HE A — 2 2205, X DM R 25 Al X R 98 45 B 4
A4 DM B A B R R B, 22 B0 4 iR A
Br, BT DR B REE . (2) PR R AR, (3)
2 A A 22 DLHR IS B R A i 22 DR, e 32 UL P 5, sk
PEARF IR HRA , &) = AR T2 . ASWFSE X T4 vl 488 DR
(R Y DO R IR E 112 DR M3, Uk &,
3.2DMEES5 DR EZEAXBIEMHEX DM e T H
b e 6 IR 2R R R EE AT, & DR & AR 8 i B T A G TR
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% NPDR 55 i, 8.72%

(6.51%~10.92%)

K2 1% NPDR 42 1 ,6.66%
(4.71%~8.61%)

[7] &% NPDR 37 #], 5.86%

(4.03%~7.70%)

NPDR 134 1], 21.24%
(18.04%~24.44%)

DR 205 {7, 32.49%
(28.82%~36.15%)

BProrR 7101, 11.25% DM 631 i
(8.78~13.72%)
[J NDP 426 fil, 67.51%
(63.85%~71.18%)
E1 #%EA 631 4] DM EEMMEXN TS, ES N A 95% Cl,
1 BARBERESH 1
REERE NDR ¥ NPDR 1 NPDR &% NPDR PDR Z P
4531 % 218 30 23 19 35 -0.094 0.925
I 208 25 19 18 36
CALFRBE < 357 48 37 33 65 -1.939 0.053
=1 Li 69 7 5 4 6
AN H WA <1000 JT 153 24 20 19 48 —4.847 0. 000
=1000 J& 273 31 22 18 23
JEAEAEE IAE 271 34 24 19 34 -2.580 0.010
AHS 155 21 18 18 37
insulin J4¥7 P 269 41 37 33 65 -6.139 0.000
7 157 14 5 4 6
47f DN Ik 42 10 10 23 -5.504 0.000
= 384 45 33 27 48
47f DPN 2 48 9 11 12 27 -6.058 0.000
= 378 46 31 25 44
W2 A & 89 12 10 8 17 -0.618 0.537
ED 337 43 32 29 54
R = 95 13 10 8 17 -0.307 0.759
& 331 42 32 29 54
IR P 315 32 22 17 27 -6.838 0.000
7 111 23 20 20 44
*2 BARBRZERIE x*s
R NDR ¥ NPDR "B NPDR /¥ NPDR PDR P »
(n=426) (n=55) (n=42) (n=37) (n=T71)
AR (XEs ) 57.25+5.35  57.86+6.32  57.19%6.58  58.04%7.22  58.34%7.15  -1.527  0.127
BMI(X %S kg/m”) 26.35+0.97  25.96+1.48  26.17+1.40  25.85%1.54  26.34x1.49  -1.268  0.205
DM SR FR (X £S,a) 4.48+1.08 6.57+2.18 7.33%2.47 8.57+3.45 11.37+3.69  -8.361  0.000
FPG(X=£S ,mmol/L) 6.92+1.59 7.28+2.36 7.43+2.84 7.93+2.41 8.52+3.07 -4.329  0.000
2hPG(X£S , mmol/L) 7.89£2.63 8.45+3.24 8.82£3.02 9.3423.18 9.56+3.46 -3.192  0.001
HbAlc(X%S,% ) 6.84+0.84 7.55+0.96 8.40+0.99 8.79+1.27 9.44x1.38 -4.496  0.000
SBP(X%S,mmHg) 135.58+14.32 136.25+16.84 140.1£15.87 142.93+17.46 148.36+16.74 =3.210  0.001
DBP(X+S  mmHg) 82.68+6.19  82.3429.34  83.65+8.87  82.74%9.02  83.52#9.14  -1.564  0.118
TG(X%S ,mmol/L) 1.88x0.87 1.96+1.45 2.08+1.87 1.99+1.48 2.21£1.66 -1.931  0.053
TC(X%S, mmol/L) 4.78+0.88 5.02+1.14 5.32£1.29 5.66+1.38 5.82+1.47 -2.206  0.027
HDL(X %S, mmol/L) 1.21+0.09 1.20£0. 15 1.1820. 12 1.1820. 16 1.1620.20 -0.731  0.465
LDL(X£S , mmol/L) 3.08+0.84 3.33£1.05 3.46+1.24 3.50+1.32 3.64+1.38 -1.862  0.060
FIB(X+S,g/L) 2.85+0.92 2.99x1.02 3.14x1.14 3.08+1.23 3.15£1.02 -1.929  0.054
I3 FLE (X £S , mPas) 1.69+0.31 1.72+0.29 1.78+0.32 1.80=+0.35 1.8220.36 -1.439  0.150
UAER(X %S, pg/min) 38.90+23.59  79.16+47.66 164.93+103.34 205.76+93.91 366.58+251.54 -7.564  0.000
SCr(X=£S, umol/L) 78.232+21.38  85.36+24.36  94.32+42.19 135.87+69.31 188.34%89.72 -6.549  0.000
BUN(X%S , mmol/L) 7.58+1.25 8.36+2.18 8.84+2.34 9.27+2.57 10.26+3.28  =3.928  0.000
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%3 DR #Z%&rAEF Logistic BI3S 4 fhit

T H SR iR Wald P 95% CI
B DR 4r%=NDR 11.835 0.96 152.051 0. 000 9.953 ~13.716
DR 4% =% % NPDR 13.652 1.044 170.993 0. 000 11.606 ~15.699
DR 434 = i NPDR 15.596 1.154 182.607  0.000 13.334 ~17.858
DR 434 = % % NPDR 17. 644 1.247  200.333  0.000 15.201 ~20. 087
VA Y 0.725 0. 064 127.169  0.000 0.599 ~0.851
HbAlc 0.901 0.115 60.931 0. 000 0.675 ~1.127
UAER 0.011 0.001 69. 609 0. 000 0.008 ~0.013
gi gtg —0(.)§75 0.310 7.983 0.005 482 - 0,268
43F DPN=7 -0.692 0.311 4.942 0.026
23 DPN< f2- 0" -1.302 ~-0.082
|3 ==¥= 1 g N
g%zgé;g 0.816 0.253 5.908 0.015 0.119 ~1.112

H :ﬁé*ﬁ@%&:[‘ogit;a. FATLAY BN 0,

£ DM JRTE S ~ 10a.>10a AV F DR & A= KU 43 1)
FIRFE <S5a B 1. 644 (95% CI.0. 764 ~ 3. 535) Hl
3.246(95% CI:1.447 ~7.283)"% | A¥ER NDR & i
J& NPDR Al PDR & i DM - X555 #2501 J2: 4. 48 ,6. 57,
7.33,8.57,11.37a, DM S BB < | ARG 8 i, 9 17 Bk ™
&, 52 H15E 0 DR kA& RS DM i IEAH DG
Ep—2 ) XK AY DM R, T 0 5 B 7 A
B,

3.3HbAIc R DREAEAXEMMI B EZR HbAlc %
A K5 DR Ay H B ™ R B A O o 4y AT
K T 300 I HR BL 1112 69 T2DM £ %, NDR, NPDR 1
PDR £ HbAlc 43 & (7.95+1.19)% . (7.94+
1.36)% M1(11.82+1.74)% ,P<0.05, A% K% DR
S RIREIN, HbAle 7K 38 i, H A 3% £ 2= A7 )7 A
JARERL $R HbAle J& DR & 48 & B RS2 G 16 I &
HbAlc /KBt 25 2 ~3mo A MUK -, BT LA, DM £
I S O IR T A A A 0 R IO A A o
T IE 7 7K Al LU /D DRI R4 %

3.4 BIFMLATELE DRINEERRE R ERIRAE" X}
144 15 FE =10a (94 B T2DM B ST IE N . 38 320
B DR BRI 2 sh £ 4 1 2. 55 15, Brisae ™ xt
983 {4l DM A HEAT T W K I 2 i i A, 45 S iz B
ST DR &4 B A TR AVE T, 7T LA# /b 64. 7% DR 1Y
R, FREEEPSIEWEE BAYT DR AR, ARYER R
IR R SRR DR KA LRI E, SR Bkt
SRR BEIES IR DR B3 1Y FPG , HbAlc, TG, TC %5/
FEAEHRE 38 B3 AT DA et HR ) 40 00 YR AT B, 14 o o 4 it
N7, 37 Lk A0 P 00 38 A s R T AE LR DR &R K R
B JRURSS .

3.5 DR 5 DN,DPN,UAER 5 E XBt £ o i & H
TGV E RS SR AL 2 W) (AGE) ¥4 | 25 B O C
(PKC) {GPE 1G5 K 82 ik O I8 % 14 i J2 DM I &E & A4
KIRILE > THLE DR, DN 5 DPN =F HAG % — 1k
FEALEI . DR 55 DN 435I DM A3 il 457955 78 7 HR ¥ A

R e E R B UAER FhE AU e T 5 /hek
PN D RE YA 15, A 2 4 B 100 PR B 400 L 2 40 1 A
Ao MR 4R DR 5 DPN f77E IEARFAT 6 R
AHIESE A2 1] UAER 7KF- P K2 755 JF DN DPN )22 5%
B #E L Bk AL TCA T Logistic [MIHBIAY | 178
DR E1E5 If DN 5 DPN, #ll & UAER /K-, T fi#J2 7% DN,
DPN A [T DR %Az & R i) F 1t

BRI N AT R 2 75 I R
2897 . FPG,2hPG,SBP, TC,SCr, BUN 5 DR i & 4= &
AT RN GETH eI B 2 KR A B i B0 AR, 7 X s
K= S5phsr NR A E 2w AT 5C, W HbALe KF- 5
FPG,2hPG & BEAH ¢, HbAl e 28y I 22 1Y) FPG 5 2hPG
SRR AR PRI O . #40 SCr, BUN 2 J '
IHRERYBURAR b , 24 22 P R 207 — k2 20 A i B AT T B 4
FHSR BERAE o5 (X IR RE A 5 LA B IX SB[ R X DR 1Y &
A2 R FEEETCREM , 18 i 97 RAEA B | 2028 3 M 7 12 i —
HARIE

Zi b DR R4 R e — DRI B R, 5 DM
JifE HbAlc ACF#E VIS, A &I DN Al DPN 1 DM &
LN TE AR IS AR A AT BE T, SRS PR i fe A 1 RN R
Fil 22 A Sl B AT B T B 500 DN, DPN 1 DR, 7E I
PR_E 0 AL DM GRS, i ok ifof i 4 R 4R
BRI, 28 AT IR A A BE U7, X FEAIR DR A & 2
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