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[ Abstract] Objective To explore the predictive ability of nomogram for the incidence of type 2 diabetes mellitus (T2DM) in the
elderly for 5 and 7 years. Methods This study was based on the data published by the Dryad website of individuals who underwent
physical examination in a physical examination center from 2004 to 2015. Finally 712 elderly people without T2DM were enrolled at the
baseline, with a follow-up period of 5 and 7 years. According to the T2DM diagnosis at the end of follow-up, all participants were
divided into diabetes group (n=679) and non-diabetes group (n=33). The two groups were compared in the demographic and clinical
characteristics. Univariate and multivariate Cox regression analysis were used to determine independent risk factors. Based on the findings
of Cox regression multivariable analysis, a nomogram was constructed to predict the 5- and 7-year incidence of T2DM in the elderly in
China. The receiver operating characteristic (ROC) curve and the concordance index were used to evaluate the differentiation of the
model, and the calibration curve was used to evaluate the calibration of the nomogram model. R software was used for statistical analysis,
nomogram (4.2.0) was generated based on multivariate prediction model (http://www. r-project. org/). Data comparison between two

groups was perfomed using ¢ test, Kruskal-Wallis rank sum test or X test depending on data type. Results There were statistically
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significant differences in fasting blood glucose (FBG), triglyceride (TG) , high-density lipoprotein cholesterol, glycosylated hemoglobin

Ale (HbAlc) and alanine aminotransferase (ALT) between the two groups (P<0. 05 for all). According to Cox regression multivariable

analysis of the participants and previous studies, gender, age, body mass index, ALT, TG, HbAlc, FBG were finally included in the

nomogram. The area under the ROC curve (AUC) for 5-year was 0.905, and for 7-year was 0. 835. The concordance index was 0. 850

(95%CI 0.772-0.929) , indicating a good discrimination of the model. The calibration curve showed good consistency between the

estimated probability and the actual result. Conclusion Our nomogram is a simple and reliable tool for predicting the 5- and 7-year

risk of T2DM in the elderly in China. Using this model, early identification of high-risk groups helps to timely intervene and reduce the

incidence of T2DM.
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Table 1

Comparison of demographic characteristics and

clinical baseline data between two groups

. NonT2DM growp T2DM growp
(n=679) (n=33)

Age(years, x+s) 63.48+3.61 63.94+4.26 0.48

Gender[n(%) ] 0.36

Male 451(66.4) 25(75.8)

Female 228(33.6) 8(24.2)
BMI(kg/m?, ts) 22.15£2. 61 22.58+2.33  0.35
SBP (mmHg, x+s) 121.59+15.33 119.36+11.75 0.41
DBP(mmHg, x+s) 75.98+9.95 74.00+7.32 0.26
FBG(mmol/L, x+s) 5.30+0. 40 5.58+0.48 <0.01
WC(em, x+s) 78.40+8. 31 79.83+7.28 0.33
TG(mmol/L, x+s) 1.03+0. 70 1.33+0.90 0.02
TC(mmol/L, x+s) 5.44+0. 84 5.25+0.78 0.22
HDL-C(mmol/L, x+s) 1.44+0. 41 1.20+0. 34 <0.01
HbAlc(%, xts) 5.32+0.32 5.71+0.33 <0.01
ALT(mmol/L, x+s) 18.94+8. 03 26.52+22.00 <0.01
AST(mmol/L, x+s) 20.23+6. 32 22.33+9.09 0.07
Excise[ n(%) ] 229(33.7) 7(21.2) 0.19
GGT(mmol/L, x+s) 21.92+18. 36 26.79+17.29 0.14
Drinking[ n(%) ] 0.37

Never 458(67.5) 21(63.6)

Light 95(14.0) 4(12.1)

Moderate 92(13.5) 4(12.1)

Severe 34(5.0) 4(12.1)

Smoking[ n( %) ] 0.10

Never 338(49.8) 15(45.5)

Previous 230(33.9) 8(24.2)

Current 111(16.3) 10(30.3)

T2DM: type 2 diabetes mellitus; BMI: body mass index; SBP: systolic
blood pressure; DBP: diastolic blood pressure; FBG: fasting blood
glucose; WC: waist circumference; TG: triglyceride; TC: total choles-
terol; HDL-C; high-density lipoprotein cholesterol; HbAlc: glycosylated
hemoglobin Alc; ALT: alanine aminotransferase; AST: aspartate amino-

transferase; GGT: glutamyl transpeptidase.
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Table 2 T2DM risk prediction based on Cox proportional hazard regression model
Univariate analysis Multivariate analysis
Factor
HR 95%CI P value HR 95%CI P value
Gender 1.35 0.61-3.01 0.46 0. 64 0.27-1.52 0.31
Age 1.04 0.95-1.14 0.41 1.16 0.79-1.71 0.45
BMI 1.07 0.94-1.22 0.32 0.97 0.58-1.62 0.92
wC 1.02 0.98-1.06 0.34 - - -
ALT 1.03 1.01-1.04 <0.01 1.05 0.94-1.19 0.38
AST 1.04 1.00-1. 09 0.07 - - -
Excrcise 0.53 0.23-1.23 0.14 - - -
GGT 1.01 1.00-1.02 0.22 - - -
HDL-C 0.20 0.07-0. 61 0.01 - - -
TC 0.81 0.53-1.23 <0.01 -
TG 1.38 1.01-1.88 0.04 1.12 0.89-1.42 0.33
HbAlc 52.15 15.54-174.94 <0.01 5.21 2.87-9.43 <0.01
FBG 6.87 2.59-18.25 <0.01 1.41 0.78-2.53 0.25
SBP 1.00 0.97-1.02 0.67 - - -
DBP 0.98 0.95-1.02 0.38 - - -
BMI: body mass index; WC: waist circumference; ALT: alanine aminotransferase; AST: aspartate aminotransferase; GGT: glutamyl transpeptidase;

HDL-C: high-density lipoprotein cholesterol; TC: total cholesterol; TG triglyceride; HbAlc: glycosylated hemoglobin Alc; FBG: fasting blood
glucose; SBP: systolic blood pressure; DBP: diastolic blood pressure. —: no datum.
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Nomograph model of 5-year and 7-year incidence rate of T2DM in Chinese elderly population
BMI: body mass index; ALT: alanine aminotransferase; FBG: fasting blood glucose;
HbAlc: glycosylated hemoglobin Alec.
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Figure 2 ROC curve of nomogram for predicting the five-year and seven-year T2DM incidence risk

A: ROC curve of nomogram for predicting the five-year T2DM incidence rate; B: ROC curve of nomogram for predicting the

seven-year T2DM incidence rate. ROC: receiver operating characteristic; T2DM; type 2 diabetes mellitus.
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Figure 3 Calibration curve of nomogram for predicting the five-year and seven-year T2DM incidence risk

A: calibration curve of nomogram for predicting the five-year T2DM incidence rate; B calibration curve of nomogram for predicting

the seven-year T2DM incidence rate. T2DM; type 2 diabetes mellitus.

Diabetes Association, ADA ) $E{It | —Ff &7 B[ “T2DM
JRURSEI™ 2 D0t felt P A % 1 ol W B i G
e LS. A 3955 Sl RS ST DR 750 e PP 35 308 T 1) A
JRIGREE " AR ATNEENERNES % T
R SCHR (HAKESY AR A AR, R, A< B
FE T — B R B HFILR R, o] DL R AR
FEOHE P s XU AR B2, 7 1) 2k PRTARE B XL 0000 7
T, 4 FE A5 2 ot ] R (i R R A A i . T
FNZ EIHE s IAURS: FITINASE B | I 7 A 8% | LG S L0
AP W P 2 1 s R A e v o . 28 4 i
R AR KPRV A RS R PRI  R 2R
BV 2 A5 AN A FIEPI S, R BE S AR A
XIBAGEHIEIR R TIFLIEE

AHIF S B T A5 Y A 45 A 0% 14 3] BMI ALT
FBG TG #l HbAIc , iX 6941 hy T2DM fisfir PR 2 )25

S ZATIIE A B BEE R LA
B ZHAIAYHIRE T R, A TR S R AP, BOEEAE N T2DM
)RR AU RG34 D BE R [, 352 S R AT
[ilzwo R[5 N N\ TR 2 | K= o o N I 2B =
FIRESHUE W MBS R A, Mok, B ag e
2 B YTl REZ W EZF N, FL o
AR 5 22957 0 0 oA o= W ] BB AE — R Lk
B 20 AT AR A W R g AR e ) B R A SR
BMI FlIf IS 5 % 2 T2DM XU (R 25 4 ~r A7)
HOBAETAREARNE M5 R R | G 25 T TS
OLfS  T2DM F835 IR S 19 & A= XU S BT it (OR =
1.04) BMI(OR=1.16) {KJEWi & (OR=1.06) IAHE=
(OR=1.06) NAEAE AL (OR=1.12) JEE L (OR=
1. 74) B4 X (P<0.05) . Toiese il R RRIRYT , 1ML
I# TG F1 HDL-C 5 _FiMARBEHOCHEFRAA D E Sk



HIEEF LI EPIRAGE 20344 A 28 H 45223 5543 Chin ] Mult Organ Dis Elderly, Vol.22, No.4, Apr. 28, 2023

- 279 -

PAAR i HRERR TR T A, 5 B A A T ]
K5 _LRFEPRIFH e R ISR X,

T2DM )12 W = ZAR ¥ FBG & J& I Al 7K
3 FBG B IE # {4 3.9 ~ 6. 1 mmol/L, 24 FBG 7F
6. 1~7.0mmol/L i~ FBG 14 &, 24 FBG>7. 0 mmol/L
B, SR 5 AT T2DM |y M DS R i mT DL a2 Wi ol
T2DM ; Hyk , OGTT SUE 48 J5 2 h b, 1E % i 2 <
7. 8 mmol/L, 7E 7. 8~ 11. Immol/L B Al &8 5245, >
11. 1 mmol/L HAEA T2DM LGk | k7] LS I
9 T2DMY | HbAle JFOWHLA 3 A4~ P2 1w,
SZANFF/N, tn] LU T4 B T2DM (g it
T FBG IEH W ABE, BEZ FBG (U354, HLIAH T2DM
PIRER AN, SFRA B LA SR T U AR,

AT 1R 51 2 RIS F Ak DX R AR ARS8 A
B, AR R H X H A AREA TR e
YEH . HR RSN EI) C FeBUR HERZR 25 1 B
U ABARWFFA A — L Jm BR 1, 58, AR R T
kI H P g AR A AR PN R R R
WAl BESZ A TS , 75 2Lk — A W o EA At 35 A
K, A XI5 A — T [m] A Y, 5 R R
B AH L, 7 B BT T ] BB AR AR R 22

ZE b AR g R PR AR % BMI FBG |
ALT TG F1 HbAlc #fJ2: T2DM Ay fafe R & e
HAL T — NIRRT T2DM = e A BE, S
SR T AR B AR A B T AR AR T2DM 5
fE NFEVEA T BB 0, ATRRAIR T2DM 9 &%

[ &% k]

(1] W&, ®nx, KAR%E, % 2 8RR K B mo_circRNA _

0003340 55 [ 1 FACHT M B 48 1w B BiE i AR SC Ak BT
G, ERERE A2 R, 2022, 30(5) ; 358-363. DOL: 10.
3969/j. issn. 1006-6187.2022. 05. 007.
Ba T, Chang XY, Zhu YR, et al. Rno _circRNA _0003340
expression in type 2 diabetes rats and insulin resistance and islets
B correlation study of cell function[ J]. Chin J Diabetes, 2022, 30(5) ;
358-363. DOI; 10.3969/]. issn. 1006-6187. 2022. 05. 007.

[2] Cho NH, Shaw JE, Karuranga S, et al. IDF diabetes atlas: global
estimates of diabetes prevalence for 2017 and projections for 2045[ J ].
Diabetes Res Clin Pract, 2018, 138.271-281. DOI. DOI: 10.
1016/j. diabres. 2018. 02. 023.

[3] LiY, Teng D, Shi X, et al. Prevalence of diabetes recorded in
mainland China using 2018 diagnostic criteria from the American
Diabetes Association: national cross sectional study [ J]. BM]J,
2020, 369:997. DOI; 10. 1136/bmj. m997.

[4] GeS, XuX, Zhang J, et al. Suboptimal health status as an inde-
pendent risk factor for type 2 diabetes mellitus in a community-
based cohort: the China Suboptimal Health Cohort Study[J]. EPMA
J, 2019, 10(1): 65-72.DOI; 10.1007/s13167-019-0159-9.

[5] Samocha-Bonet D, Debs S, Greenfield JR. Prevention and treat-
ment of type 2 diabetes; a pathophysiological-based approach [ J].
Trends Endocrinol Metab, 2018, 29 (6): 370-379. DOI. 10.
1016/j. tem. 2018. 03. 014.

(6] THCE, Sui, X3, & AR 2 RS E I &
Jo R Ao e 7 XIS (4 S 2 PR AL A S [ 7] BRARTL B B2 2

[10]

[11]

[14]

[15]

[16]

[17]

2019, 46(5) : 798-803.
Ning GJ, Shi L, Deng WJ, et al. Establishment of an individual
nomogram model to predict the risk of type 2 diabetes patients
complicated with peripheral neuropathy[J]. Mod Prev Med, 2019,
46(5) ; 798-803.
Vettoretti M, Longato E, Camillo BD, et al. Importance of recali-
brating models for type 2 diabetes onset prediction: application of
the diabetes population risk tool on the health and retirement study[J].
Annu Int Conf IEEE Eng Med Biol Soc, 2018, 53.58-61. DOI.
10. 1109/EMBC. 2018. 8513554.
Okamura T, Hashimoto Y, Hamaguchi, et al. Ectopic fat obesity
presents the greatest risk for incident type 2 diabetes: a population-
based longitudinal study[J]. Int J Obes (Lond), 2019, 43(1) .
139-148. DOI; 10. 1038/s41366-018-0076-3.
B, sk KRR IR K2R L] MR R AR,
2015, (5): 485-488. DOI: 10. 11886/]. issn. 1007-3256. 2015. 05. 030.
Zhong L, Zhang T. Evaluation and classification of drinking
patterns[ J]. Sichuan Ment Health, 2015, (5) . 485-488. DOI.
10. 11886/j. issn. 1007-3256. 2015. 05. 030.
XIS, AR N B ST BRIRIAHCHEL)]. hEZES
Zeik, 2019, 39 (12) . 2938 —2940. DOI. 10. 11886/j. issn.
1007-3256. 2015. 05. 030.
Liu GP. Correlation between bone mineral density and physical
exercise in the elderly [ J]. Chin J Gerontol, 2019, 39 (12).
2938-2940. DOI. 10. 11886/]. issn. 1007-3256. 2015. 05. 030.
Ch EE AR R B G I RS R ) B 4. P AR 2 BB
RIS IR IR A (2022 4ERR) [J]. P REBERIAGE, 2022,
30(1): 2-51. DOI; 10.3969/j. issn. 1006-6187. 2022. 01. 002.
“Clinical guidelines for the prevention and treatment of senile
diabetes in China” writing group. Clinical guidelines for the
prevention and treatment of type 2 diabetes in the elderly in China
(2022)[J]. Chin J Diabetes, 2022, 30(1): 2-51. DOI. 10.
3969/j. issn. 1006-6187. 2022. 01. 002.
Xu Y, Wang L., He J, et al. Prevalence and control of diabetes in
Chinese adults[ J]. JAMA, 2013, 310(9) : 948-959. DOI; 10.
1001/jama. 2013. 168118.
Pollock BD, Hu T, Chen W, et al. Utility of existing diabetes risk
prediction tools for young black and white adults; evidence from
the Bogalusa Heart Study[ J]. J Diabetes Complications, 2017,
31(1): 86-93. DOI: 10. 1016/j. jdiacomp. 2016. 07. 025.
Chung SM, Park JC, Moon JS, et al. Novel nomogram for screening
the risk of developing diabetes in a Korean population[J]. Diabetes
Res Clin Pract, 2018, 142.286-293. DOI. 10. 1016/]. diabres. 2018.
05. 036.
Midbes, E22F, FHER, 5. 1L B TR DORAE A
2 RUBEIRAG R B9 BF 52 (0], PARAREZRER, 2023, 62(1):
54-60. DOI; 10. 3760/ cma. j. cn112138-20220508-00348.
Liu HZ, Wang AP, Wang Y], et al. Study on nomogram predicting
the risk of type 2 diabetes mellitus in Beijing community adults[J ].
Chin J Intern Med, 2023, 62(1): 54-60. DOIL; 10. 3760/ cma.
j. en112138-20220508-00348.
bR, W, IKEE, % DPP4 MFIFI Y 2 BIBEIR
o e R R 1 R i R BE IR R OC R A [T ], b e,
2020, 17(6) : 76-717.
Lin JJ, Pan Y, Zhang MH, et al. Analysis of the relationship
between DPP4 inhibitors and type 2 diabetes with hyperglycemia
and hyperlipidemia[ J]. North Med, 2020, 17(6) : 76-77.
ANHE, XI5, SRLLHK, AF. 2 TUREDRVE B AL S IR
WA [T]. PR R Sk, 2022, 25(2): 247~
252. DOI: 10.3969/]. issn. 1672-6790. 2022. 02. 026.
Shi LY, Liu F, Cai HL, et al. Correlation between body composition
and dyslipidemia in patients with type 2 diabetes[ J]. Chin J Clin
Healthcare, 2022, 25(2): 247 -252. DOI. 10. 3969/]. issn.
1672-6790. 2022. 02. 026.

(4%, BAL)



