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Abstract

200 cases of type II diabetes with chronic complications and its risk factors were studied in this
paper. First of all, descriptive statistical analysis was conducted on the age and sex ratio of pa-
tients, as well as the composition of concurrent diseases. It was found that the patients mainly
concentrated in the age group of 40~69 years old, and the sex composition of different age groups
was different; in the situation of diabetic patients with retinopathy, there are a large proportion of
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other concurrent diseases, such as hypertension, nephropathy and atherosclerosis. Then, based
on Logistic stepwise regression, random forest algorithm and test of association, the risk factors of
hypertension in diabetic patients were comprehensively analyzed. The results showed that: AGE,
BP_HIGH, SCR, SUA, BM], and BU are the key risk factors.
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Yo, HIT RIS E, MR T 0.2 FUHFE, T 36 ML ok, #bEmaH
S %ot B v R B S IS PRI SR B AR AB AT SR A, SRS ARYE BMI AT SO M R F Fe 5 BMI; 2 )5,
HARRHE IR A, 2 P NI T IS . T BMI ZE6 ) T S AR E 15 5, kRS
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Table 1. Age and sex composition of 200 cases with type Il diabetes

2 1. 200 5] 11 BUE PR 7% B B EE 88 M RIMI A

T () P (n) 1 £ (%) L (n) 7 L (%) Ait(n) A (%) PERIEL
20~29 2 1.6 3 4 5 2.5 0.67:1
30~39 6 4.8 1 1.33 7 35 6.00:1
40~49 35 28 1 14.67 46 23 3.18:1
50~59 40 32 18 24 58 29 2.22:1
60~69 37 29.6 29 38.67 66 33 1.28:1
70~79 5 4 10 13.33 15 75 0.50:1
80~89 0 0 3 4 3 1.5 0.00:1

it 125 100 75 100 200 100 1.67:1
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Figure 1. Age group composition of patients
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Figure 2. Constitution of diabetic complications
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Table 2. Composition of complications

® 2. FHRERRIAMRE

I RAE B1%(n) T4 B EE (%) IR f1%(n) T HE (%)
ML 138 69 O YIREAN S Bt 1 583 8 4
R 116 58 DR 8 4
BNBKIFEEAL 107 535 W R BRI 7 35
FoAth Py 23 WA 77 38.5 DLRESE 5 25
Jig 17 63 315 JH5E4L, 4 2
LI 52 26 FoA e 4 2
iRt 50 25 TR e 57 3 15
BB 48 24 P 3 R IR 3 1.5
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=3 24 12 JERIR AN 53 WA 0 0
HoAb A 18 9 SE YRR FLIH 0 0
J13i 7 e 17 85 EZ {IIE K2 gl 0 0
Bk A 11 55 FLIR R 0 0

HI7E 2 AL, EHE PR R I A B AR I I 00T B AR AR IR A B BBl AR K. Her,
RIS B SIS L . Foth Py o i o R I B AR R, 20002 69%. 58%. 53.5%-
38.5%. 31.5%. Al Pl B 3 JF AL R AT, fIF A AR e fa i R R K 2+
WAELT . BETOR, R XIRE PRI R I AL R AR 45 I A i L (S 6 PR 2R HEAT 20 A

3.2. HEEERERR Logistic [EYIFBEYLIRM 4

AT RFNERIE BE IR @R SR Z, A, myARE R 248 & HYPERTENTION (/i
JE), AR EAHE AGE (FE#), SEX (%)), BP_HIGH (Wt4i/%), MARITAL_STATUS (45UHIRA), HB (UL
21 M), SCR (MLALEF), SUA (IfiEJRER), BMI (K& $5%1), BU (LJRZEK), PLT (ML/MR)EE 34 AMAHIRE 2.

3.2.1. Logistic BlYI &4
Logistic [E1)A /& —FpdR2e M ml AR, PR & —Fh oy SRR, e H T 2 25 @ 5 . Logistic
[l AT LA IR A -

Inﬁ:ﬂ0+ﬁlxi+ﬂ2x2+”'+ﬂpﬂp +ee

) Logistic [m1VA3Z88 [l Y= AT LG I OGS i AR B A R 25 S AR i, BRI, 22 OB PRI S50
hE AL SERE I R (K 7E 5L T Logistic [AIJAEEAT .

FZIRERT IR N A B AR R B E, RIS H 11753, M Logistic [A1)H, i#E471%0 Al
PHI3 T, A5 2B PRI A e ML SE e R 2R A0 R 4% 3 i

Table 3. Logistic stepwise regression: risk factors
%z 3. Logistic RL[E)3: BRERR

95% & 15 X [H]

faRH & Coefficient P-value OR
TRR ERR
AGE 0.483 0.015 1.621 1.097 2.395
BP_HIGH 1.201 0.000 3.322 1.951 5.658
BMI 0.415 0.047 1514 1.006 2.281
SCR 2.209 0.009 9.107 1.743 47.598
SUA 0.448 0.081 1.565 0.946 2.590

HE 3 AL, ARE Logistic 25 EIAHT, A T ANRHIE AT LAG MHOR BE PRI 3 A A0 95 AR 1
MEIFFREIMEREREE, B9 52 AGE (FF#%), BP_HIGH (fk4ilk), BMI (fkEf5%k), SCR (ifi
WLETF), SUA (IfLiE FRER).
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3.2.2. FEHL.ZFR#(Random Forest)

N TR PR P IR v I S B R B R AT X LU AT, AR SCHE Logistic [BIAM AL B, 5T ABEALARAK
(Random Forest) 5%, X Bl BRI 885 I A 0 R0 A% 45 I I vy T He FR) S 66 DR 3R AT 237 o

BENLARMR L, X TR 40 O N R AR BB . 5 RECAIA], FrfE B M AR 2l
TR RS B 20k o, BUETEHE 0~1 (8], T H eI 1o AR, defEHTRm RAE
B ERCE, HIRHEE SRS O RO S IR R I AR S I I e LR R SE R R 2R Ak 4.

Table 4. Random forest: Risk factors
%= 4. BEHLERMR: RREZRR

FEAIE R
BP_HIGH 0.098161
BU 0.077872
SCR 0.051431
BMI 0.046114
HB 0.04197
LDH_L 0.041069
SUA 0.039595
AGE 0.038302
GGT 0.037713
ALB 0.032912

AT FIFET Logistic [F1)A73 21 fa R K 23047 LU, BN B a7 AN ER R, 2552
BP_HIGH (4 %), BU (ILjE %) SCR (MLALEF). BMI (A E %0 HB (LA EH). XHEATH, Ffhs
HEEFINGKREE, SLEKHSA: BP_HIGH. BMI. SCR; ZR#E% N, Logistic [H] 775 21 () & K 2
5 AGE 1 SUA, TRENLARMAS B GRS Z A& BU M HB. ik— P TR R, %1
K FERAT IR F W 70 LIS T8 i A 7V A DR AR 3G, X B3R 7 MER R R TS, BJE45E =
Pl 1L 45 Ry e fa R &

3.3. HXMHE

B R AR R B A B R R (i =1, 2 ) AR, St 2 e AR I ORI . 9 T ARG 5 R A
PRI, WIEBBN: H, 7z, =, . #¥E Newman [9], 7] LA jZ /i (Pearson), Wald, Likelihood
FHOGCPERT BN JFE AR B AT RS, K g geit- &2 A

—~\2
- < (logOR) rr,mm
X£=(I090R)Z{A1+Ai+i+i} | )3“ alk
& & fl f2 r
A2 A\2
eV (a-&y (b-f) (b-f
xiz(a'léel) +(a2éez) +(b1]€1) +(2]€2)
1 2 1 2

X: = Z{al log (%) +a, log [%) +b, log (%J +b, log (%H

Hrb, a,i =12 R R FEAMARRE I PR, €1 =12 FonER BT, #E AR
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IR ZE AR U1 5055 A8 OR ML B Oftith. 78 KREARRS, L3RGt Bsnm AT 1 e
N RIT oA

ARAEREWAKFa=0.05TF, X 7 ANEREFEIATHCYEARL . 15 JeAR e 2 Eerh 2 W oL &
THE A EEARALT) 2% 2 BB, SRS T AR IR ot S A& p {E, W R BT R 56 o

XFF AGE (FE4%), H44ER KT 40 SR TR, 1T AT S5 I 10 U0 U ATECRD ST SR A 51 Bk -

Table 5. Age-hypertension observation (expectation) counts contingency table
= 5. AGE-1= L& MU (HAZE ) s F Bk =

By
7 & it
N = 134 (129.72) 54 (58.28) 188 (188)
FLR A
& 4 (8.28) 8(3.72) 12 (12)
it 138 (138) 62 (62) 200 (200)

WRIEZE 5 IEER, W LA RS B SCEARR I gt vH 2 DU p BB T
, (134-129.72)° (54-58.28)° (4-8.28)° (8-3.72)
X = + + +
P 129.72 58.28 8.28 3.72

:(I0g4.96)2( t .ttt
129.72 58.28 8.28 3.72

= 7.49 (p =0.0062)

j =6.12(p=0.0134)

134
X2 =2x|134lo +5410 +4lo +8lo 6.92 (p =0.0085
" [ 92072 95828 g8. 28 9372} (p )

SRABIt, S0 AR S DR 3R 2 T AR08 2 R B s DL AR T SO BB SEAICR RS R A 6 4
THES pfH, K& RERARK 6,

Table 6. Pearson, Wald, LR Test Statistic and p value of 7 risk factors
5% 6.7 NMeRFEZEMR Pearson, Wald, LR QEHHERH p &

eliodiSE S X, pfE X, pa Xy pfE
AGE 7.49 0.0062 6.12 0.0134 6.92 0.0085
BP_HIGH 35.13 3.0841e—9 53.5 2.5875e—13 34.38 4.5336e-9
HB 4.13 0.0421 3.14 0.0764 3.76 0.0525
SCR 22.1 2.5881e-6 43.3 4.6958e—11 25.78 3.8263e-7
SUA 10.25 0.0014 11.2 8.1797e—4 10.7 0.0011
BMI 4.71 0.0300 4.42 0.0355 4.54 0.0331
BU 19.29 1.1229e-5 29.1 6.8737¢—8 21.4 3.7277e—6

MF 6 W, FEXF 7 ANFASER RBAT AR I, HB XA R M MRS, =R p 5
504 0.0421, 0.0764, 0.0525, I NFEREZEMK T a=005TF, %G R0KAETE SCFRFEL R, %G
RO HESE SRR LR R 5 HB R BB A <. R, HARM 6 MECH RIS, 5%H p
EER I /N T R E VK a =0.05, AR FHEE CRHEL SR, BIiZ 6 NMaRE RN BRES T
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ARSCRFH 200 1 10 BURE PRI R B IR RERE, e B A T HER S b, RO R R
SEHRTE 40 5 ~69 BAERSEL, (R NELY 85%; TENE IR A R R BB AR IS LT, R A A IR R
Pt AEE K. K, PRSI B ShBKEREREIL . JoAh Py oI P I LA HE 4 S
Hi. #RJ5, 3ET Logistic 3B mIH. BENIARAREE . AR S PEAR L0 G B R m B I o A IR s 28 O v
IS B GBS R R AT 200, 45 9% W] AGE (4E#), BP_HIGH (I 4i/%), SCR (IMLWLET), SUA (IfLiF fRER),
BMI (A FF5%0), BU (IR K) & KR fa i H & .

ASCA AT G, AL TR T IR 4 lasso [M1UHAN ridge W& [RIA R, (BAEA S R IR, B,
TES AT A I A Y FE B D R B IR TR AR J5, W A BRI Al ik
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