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Abstract:

community. [ Methods ] Based on an epidemiological survey of diabetes mellitus in the community populalion aged above 40

[ Objective ] To explore an economical and effective screening method of diabetes suitable for application in

who have no diabetes history in Minhang District of Shanghai in 2007, risk factors scoring model and BP artificial neural network
model were established to evaluate the efficiency and economic benefits of the screening method.The original data was divided
into training group( 1970 cases )and testing group( 1977 cases ). The two models were developed based on training group and the
validity and reliability of the models were validated and compared based on the testing group. [ Results | Taking the risk factors
score 27 as the threshold value, the sensitivity and specificity of risk factors scoring model were 63.64% and 72.28% respectively.
Taking the network output value 0.16 as the threshold value, the sensitivity and specificity of BP artificial neural network model
were 63.64% and 63.60% respectively. The direct medical cost per case of risk factors scoring model was 24.29 yuan, whereas
the cost of BP artificial neural network model was 27.04 yuan. [ Conclusion ] The screening effect between risk factors scoring
model and BP artificial neural network model was not significantly different. Compared with risk factors scoring model, the cost of
BP artificial neural network model was 11.32% higher. Risk factors scoring model was easier to operate and might become a routine
diabetes screening method for practice in community.

Key Words: diabetes mellitus; screening; risk factors scoring model; BP artificial neural network model

2 BUBRPRAE (T2DM ) 72 & W I 2 ok etk , IR g
TE I RARS B (0 °F- 2RI 0 9~12 48, [ ANFERHE A% X 364
R R R B 40%~50%" 1, 2002 4F 1 TR IR
PG AT IR VAT S S BT e DX B o AR 12 W A DR s 191
39.6%, £eFFh 69.3%, XL B H —HifiE, Kilao g i
HRAE, RN FEERFE2 R TE R TR, M
PET Z A CLGR ) 1 B RO M BT B, AR B R & B, &

[ fEE R 1285 (1980-), Zo, ARl BIFEIG; BT . 1845w
Biita; E-mail: liuyinan80@hotmail.com

[EEBRAL 11 R Tl BIAT XS 19T B s ol O 2 PR B L BE it
2011015 2. [ 7 B 1 42 il v Ol PR B R, |
200336

LT, R A B DR AT RE MR R T KRRk
L T2DM 5 IGR F8 35 14716 BB PRI B 12 B A0 24 05 18 9 R
JR M AR A DR O 2 U A O B [ P X PR
BRI F T30, o TR () F AN 01 5 D) B /0, AR I
5 Xt 19 ool DR s O A 7 ——— [ TR 38 P45 78 1 BP A
T 2 X 5 A TR A A DXOHE PR 7 2 b 1) 1 R A T IEA
B PEARZRIE A Ak X B BI04 28 15 T oo 80114 2%

1 ¥R5F*E
1.1 FHRR

PORLK B 2007 4F LT AT IX ALK 40 27 L _E JCHE R % 5
NBERIRA TR A R o VA2 R A B BE A LRI kA 4



+ 128 - FREE SO PS4 2010 4 3 A 55 27 %5 3] T Environ Occup Med, Mar. 2010 Vol.27 No.3

Ze T, WA A (e N 2E R ARE | BRI 5
e s R HA g s AT IR A ), ks A (B | MR | R
Bl BRI RS ), SEER kA [ A I A 12485 2 h it
BRI (OGTT), %R % T WHO HEFE 1Y 11 JI% 75 o % 25 1
% 1o % BE WHO 1999 4 (14 11 AR i 5 S 5012 Wibs of K7 T2DM
JAGR. GBI RAEA S 13947 A, Horr, T2DM %
265 N\, IGR 661 N[ & 2 I i1 % (1IFG )221 A, Wi i A%
W CIGT )440 N ], 1E# 3021 A5 X E—FEAS TR 3 947 A 45351
FHWIF R PRI i A A5 AR E A T A BT o
1.2 MR ZFaim SRR &L

K FBENL G320 5 VAT G253 AN R 2l Rl . Y125
TS IHRAAER oA E A LS TR A AR FRs AU
14 TN SE BRI A ORI PR, R IeKe AYIZR 2 T8 S 1) T
AR R IR, AP A 52 PR 288 . Yk
ZH1970 A, MUBESH (T2DM., IFG., IGT )464 A; M2 1977 A,
AR 462 N o PHZ AHEAEARRS | PRSI R IR 2 A T L f1)55
D5 TSR] B o FEIZRZL H DA AR 75 5 R I A o (=1,
5 =0), A A EA4E R A A EIET 2 H & Logistic [711H 43
Bro PAP < 0.05 15 A i e FE 16 P 28 ARG 36 LB s DA TRTIH R 58 B
1 105 VE R 2 A8 s PP e —MARA AR N R E
BT AE R, e BRI I FE R B
1.3 BPAIAVZ M ih SRR E 5

KHMHLI 575, ST R 5354 40% | 20% . 40% L
BURAAL S ARG . B UELL . MR o I ZRdl A2 i
PEIN R L0 K W X 28 SR8 a5, DU F A 56 P 245 Frg 40
ARCR MR 1579 A, MmbES# 376 A5 S5 UE4L 789 A, I
SR 188 A MR 1579 A, MWESH 362 N; =4I AMEAE
AEWE | PR B 2 N T E AR T3 A AT e o 2SR A
— AN BRJZ I BP M2, a2 R 2 S CRER T Loppmann 351507, it
JE 5338 PR BCR X B Sigmoid pREL, Hofth )2 22 18] B4 15338 pRBICR
FARCHIED) SR P12 (1427 T BN R332 22 I 1114448 ( exror back-
propagation ), Y ZRF5 15 A Levenberg-Marquardi! 7* ', f#52¢>] b
BOR FH b R A BT B (B2 ) PRI (learngdm ), 251
BE BRBCR I )7 1R 22 BB (mse ), e KYINZRiIR2E 7 0.05, 2]
KA 0.01, MZHT A (input ) R Z A 2 Logistic 7112347
i A R S F AR, B AR Coutput ) A IR 75 575
(J=1, %=0),
14 BA—HRSH

AT PO A AR ) B R 7 AN R 2 A 9) A
S B T ARSI T RAS - S8R4T, R R O A A A
FHMREASAATR, LR e i fa b B A — 3%, BusiA Tt
FHALHE T OGTT IR IG i FLR B Y7 A, B FHIT 3~ ifg
TSR EEST AN R IE” 1155 2 8L x OGTT(2 ¥k
MBEIAE ), BIEEA(STE x 29 ); AT BRI A
[FHE AR
1.5 & ¥idnfk

B R 9 4% B 1999 4F WHO 8l IR I 12 Wi bs o o 48 3 I
SR FH P B B E ATIE PP T s w8 R 2 WG PR 4 BMI )
24.0~27.9kg/m?, AT ; BMI = 28 ke/m? JHEfE, AR PEAE B,

e E BRoE PRI W 2004 42145 HE: DI MRl = 90 em ., Lo
R = 80cm,
1.6 %it ot

K F SPSS 1.0 47 Z [ 2 Logistic [ 740475 BP i 2%
LRI ] Matlab 7.0 30 i 22 i 2 T B A TR

2 #R
2.1 AR R — A

A LRI E B AT 423947 A, Hoh 1451 A,
L2496 A, Bl 1.00: 1.72; SEHAFER (5756 £8.55) %
LR IIGT 440 A, IFG 221 A, T2DM #3265 A, IUHESH %
23.46%.
22 BB LRSI EER

XFYIN R D i Bl 5 S A AR R, T 2 R
Logistic BHZHT, P < 0.05 A 7 A8 BAE R GRS IR R K
I, 2 IEBITESEBRN T Y Gy e AT S (5, LA 10 A5 1Y
EVEES AT E B G NS Oy ER VAR (B R i e A a7 N i e
B, WEmESER A =05, MR SER0.5% 10 = 5, 41kt
N RIS o I A s I g 2 W fa R &, Bk E (R
TEAE ) Wk 5+9=14 YIZR2H i B A PR fe I R 8 R e
oM E L2 1,

R1 IZGARFEHERFERERRELITSE

Table 1 Diabetes risk factors and scores screened out in training group

AghE Tt fi Gr{E
P R(95%CI
Variable Assignment OR(95%CI) Score
Y34
Bk 40~49=0 — — — —
Age group
4
FiRE(1) 50~59=1 0556 0.01 1.744(1.140~2.670) 6
Age group( 1)
Ay
FIRAL(2) 60~69=2 1.020 <0.001 2.773(1.799~4.273) 10
Age group(2)
Ay
FIRAL(3) 70~75=3 1.571 <0.001 4.813(2.937~7.889) 16
Age group(3)
*ﬁﬁéﬁﬁl{}\ fi=1,J6=0 1457 <0.001 4.292(3.103~5.936) 15
Diabetes Symptoms
ﬁml}igi . fi=1,J6=0 0.536 0.001 1.710(1.240~2.357) 5
History of hypertension
L fi=1, =0 0.899
s =1, J&= . <0.001 2.457(1.711~3.528) 9
Hyperlipidemia
%ﬁ%j"i . fi=1, J6=0 0956 <0.001 2.602(1.954~3.464) 10
Family History
(N IR = 24=1
BMI <240 0.782 <0.001 2.185(1.699~2.809) 8
Wi I = 140=1
SBP < 140=0 0.311  0.019 1.364(1.053~1.768) 3
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Table 2 Effect of screening in the test group by risk factors scoring model
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Cumulative score Cases( No.) Non-cases( No.) Sensitivity ~Specificity Youden index
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=26 309 472
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Figure 1 Predicted ROC curve of risk factors scoring model in the test group
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Table 3 Input and output variables of BP artificial neural network
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Age group
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2 e
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Sk
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Central obesity
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Table 4 Effect of screening in the test group by BP artificial neural network
model
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Cases of abnormal Cases of normal . [ .
Output Sensitivity  Specificity Youden index
glucose glucose
=0.14 294 567 81.22 53.41 0.346
< 0.14 68 650
=0.15 262 453 72.38 62.78 0.352
< 0.15 100 764
=0.16 260 443 71.82 63.60 0.354
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Figure 2 Predicted ROC curve of BP artificial neural network model in the

test group
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Table 5 Comparison of two diabetes screening models
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ode Sensitivity Specificity ROC curve ('yuan)
T 22 AT
fl?&%ﬂ'ﬁﬁi 63.64 72.28 0.747 24.29
Risk factors scoring model
LA 2 R
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BP artificial neural network model
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