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Construction and validation of a risk prediction model for impaired fasting glucose on column charts

ZHEN Ziyi',LIU Lei’, MENG Jixian',FU Yiting', MA Xiaohui', SUN Jinju'
(1. Epidemiology and Health Statistics , School of Public Health, Shenyang Medical College, Shenyang 110034, China;2. Department of Community Nursing,
School of Nursing, Liaoning University of Traditional Chinese Medicine , Shenyang 116600, China)

Abstract Objective To discuss the risk factors for impaired fasting glucose (IFG) and construct and validate a predictive model based
on column charts of the risk of IFG occurrence. Methods This retrospective study included 3 037 individuals who underwent routine
physical examinations at a hospital in Shenyang between August and December 2022. The population was randomly divided into a training
group (n =2 126) and a validation group (n =911)ina 7 : 3 ratio, and physical examination data were collected. LASSO regression analy-
sis was used to screen predictive variables and logistic regression analysis was used to further screen and construct a column chart pre-
dictive model. The validation group was used to conduct an internal validation of the feasibility of the model, and the area under the curve
(AUC) of receiver operator characteristic (ROC) and goodness of fit tests were used to evaluate the model effectiveness. Results Among the
3037 included individuals, 2 880 did not experience IFG and 157 did. The results showed that age (OR = 1.04,95%CI:1.02-1.05),body
mass index (BMI,OR = 1.10,95%CI : 1.05-1.17), systolic blood pressure (SBP,OR = 1.01,95%CI:1.00-1.03), triglycerides (TG ,OR =
1.20,95%CI:0.99~1.51), and a history of hypertension (OR = 1.28,95%CI : 1.04-1.59) were independent risk factors for IFG occurrence
in this population. Based on these variables,a column chart prediction model was constructed. In the training group,the model predicted
an AUC of 0.722 (95%C1:0.68-0.77) for IFG occurrence , while in the validation group, it predicted an AUC of 0.907 (95%CI :0.87-0.94)
for IFG occurrence. The results of the Hosmer-Lemeshow goodness of fit test showed that the models of the training and validation groups
were not significantly different (P > 0.05) ; that is, the actual probability was consistent with the prediction probability of the model , and
the models calibration was good. Conclusion A risk prediction model for IFG occurrence that included five variables:age, BMI,SBP,
TG, and history of hypertension could be construted. This model might help to identify high-risk groups for IFG early and allow for inter-
vention in a timely manner.
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25 WG 1L 32451 (impaired fasting glucose , IFG) J2:
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T2k DR MR 8 R S W B RT3 10 449
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1.1 WF5REXT4

W BE20224F:8 1 2 12 #E Dk BH T 252 B2 Be AR 1]
TR RS I R BT 9 ARRE (D) FF 5
(P TR R B G 18 ) U IRG [ 25 18 MU (fasting
blood glucose, FPG) =6.1~<7.0 mmol/L] F11E & Ifi
B (FPG=3.9~6.1 mmol/L) %t 5E 5 1fE;(2) 4F % =18
JA1 2 o HEBR AR A (1) J FH R0 25 5000 12 S0 0 D e 5
(2) MK s e o o 3 g A3 037451, Horp 551 698/
(55.9%), %1 3394 (44.1%) ;2 880%1] & & A1FG (A
IFGHL), 1570 K A1FG (IFGHL)  AHFFE3RAS L BH B2
2B S HZ B 2 HHE (475 SYMC-20201126-01)
1.2 Rk

A [ I 10 S — BN O 2 0ERE RS P | g
PP S0 ) MR 38 bR (B R R R ik
A& T 38 20 (body mass index, BMI) | F1 52 4 %= 8
Hr [ 75 A H [ B (total cholesterol, TC). il = fig
(triglyceride TG | o 8 A B 1 JE [ e (high—density
lipoprotein cholesterol , HDL-C) % % & 5 & H IH

i (low-density lipoprotein cholesterol, LDL-C),
JR 2 (uric acid, UA), JILEF (creatinine, Cr), JR Z Fl
FPG] . BMIZF 245 7ME" . BMI<18.5 kg/m’ g 44 8 %5
fIX, 18.5~<24.0 kg/m*}y 4 & IF % ,24.0~<28.0 kg/m’
g #E T, =28.0 kg/m” A BB ik IfiL K =140/90 mmHg
I () 28 P AR I8 s 25 O s i e 5 it B
£ T 45 5 A E AR UET S TC<5.18 mmol/LA 1E
TG<1.70 mmol/L}y iE % ,HDL-C=1.04 mmol/L K iF
%, LDL-C<3.37 mmol/L N 1EH .
1.3 Gt

IV FHSPSS 24085 f4F AT B8 A 3 A5 6 TE 2Ry
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U 53 B i 22 T 00 A1 2R R ) TR G 2 o XUISS: 41) £ ] it
DR 2253 521X E BRAEFFAE (receiver operator chara-
cteristic, ROC) [ €& PEAl 51 £k I AR 76 IX 49 i, 3138
Hosmer-Lemeshow bl £ 15 B2 >t PF- Ak 452 1Y 455 v JiE, >R
Hbootstrap F fiEEXT AL T INERIGHIE. P < 0.05%
LRFRGIHE L
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SRR 220 M, AR BMIL WA T (systolic
blood pressure , SBP)., &F 7% JE (diastolic blood pressure,
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Tab.1 Comparison of the clinical indicators between two groups
[tem Non IFG group (n =2 880) IFG group (n = 157) X i P
Sex[n (%) ] 11.70 <0.001
Male 1589(55.2) 109 (69.4)
Female 1291(44.8) 48(30.6)
Age (year) 44.28 + 13.57 54.00 + 10.67 -10.95 <0.001
BMI (kg/mz) 24.96 +3.71 26.81 +3.10 -7.17 <0.001
SBP (mmHg) 127.46 + 18.21 141.11 £20.27 -8.25 <0.001
DBP (mmHg) 77.85+11.76 84.73 £ 12.45 -6.76 <0.001
TC (mmol/L) 1.53 £ 1.19 2.15+1.83 -4.22 <0.001
TG (mmol/L) 4.76 £ 0.89 497 +0.97 -2.68 0.008
HDL-C (mmol/L) 1.30 £0.35 1.18 £ 0.29 5.08 <0.001
LDL-C (mmol/L) 3.04 £0.80 3.18+0.83 -2.09 0.038
Urea (mmol/L) 479 +1.18 5.19+1.36 -3.63 0.001
Cr (umol/L) 74.48 +15.60 76.08 + 13.98 -1.38 0.168
UA (pmol/L) 341.23 +91.85 351.84 +91.332 -1.42 0.158
Hypertension [n(%)] 40.32 <0.001
Yes 2729(94.8) 129(82.2)
No 151(5.2) 28(17.8)
11 10 10 9 5 I 101010 1010 101010101010 99 96 55 55 42 1
0301 ———
— 042
0.25 1 - ¢
Y <
£ 020 2 0.401
g AN =
£ 015 E
s
g N £ 0.38]
S 0.10 \ £ |l
\ A L
005 N 0.361
0.00 4 —
-8 -7 -6 -5 -4 -7 -6 -5 -4
log N A log N B
A,LASSO coefficient curve of variables; B, LASSO regression is the process of selecting optimal parameters through 10 fold cross validation.
E1 LASSORIAFETNEE
Fig.1 LASSO regression screening of predictive variables
2 IFG#NnE & Mlogistic[El )3 5347
Tab.2 Logistic regression analysis of factors influencing IFG
Variable B Wald x ? P OR 95%CI
Constant -10.20 91.04 <0.001 - -
Age 0.04 20.18 <0.001 1.04 1.02-1.05
BMI 0.10 12.91 <0.001 1.10 1.05-1.17
SBP 0.01 5.80 0.016 1.01 1.00-1.03
TG 0.14 3.35 0.024 1.20 0.99-1.51
Hypertension 0.26 2.20 0.033 1.28 1.04-1.59
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Fig.2 Prediction model for IFG occurrence risk
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Fig.3 ROC curve of IFG occurrence risk in the training group
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Fig.4 ROC curve for IFG occurrence risk in the validation group
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NAGAYAZE ™ RF5e 30 BMIZEHE N1 kg/m T {HIFG
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g i ZAKHT, ELAA P It 22 0 i o 200 3 5 e U
BINE TR , AT T ] I 20 2 %) 7 25 W ) L, T3
I T 5 2 DRI B U R T B FPG L T
FEE

AWFFREEFR BN, TCSIFGHY & A 5, BESHARA
2423 s IITGAFBE AN 10 me/mL, FE FRIFG A KUK 3
2%, A, 361 3 K RERE AL 0 57 > R, T £
W& G, TG FHE 4 (TG=150 mg/dL) &4 1FG 2
TG IEHALM1.19 £ (1.04~1.37) Bk > HFo8 %,
TG IEH AL, TCHE 4 AT i E 3G NG A& %k
XU (HR=1.539,95%CI:1.057~2.243) .,

AW 5T 245 31 8w, SBPSTIFGIY & A= % VI ¢,
TR A P RS A R — B, B LR SR IFC R A 1 1S
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