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[Abstract] Objective To develop a nomogram model based on the Cholesterol, high-density lipoprotein, and Glucose
(CHG) index and clinical indicators for predicting the S-year risk of hypertension in military pilots, and to provide a predictive tool for
early identification and intervention. Methods A retrospective cohort of 1,051 male military pilots with normal blood pressure who
underwent physical examinations or received medical care at the Air Force Medical Center between January 2016 and June 2020 was
enrolled. Participants were randomly divided into a training set (n=736) and a validation set (n=315) and were followed up until July
30, 202S. Kaplan-Meier analysis and Cox proportional hazards models were used to analyze the impact of CHG levels and other

clinical indicators on the incidence of hypertension. A nomogram prediction model incorporating CHG was constructed. The model's
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discriminative ability, calibration, and clinical utility were assessed using receiver operating characteristic (ROC) curves, calibration
curves, and decision curve analysis (DCA). Internal validation was performed using the validation set. Results  After a median
follow-up of 69 (range 54-71) months, 290 participants (27.6%) developed new-onset hypertension. Kaplan-Meier survival curves
and multivariable Cox regression analysis identified the CHG index, age, body mass index, diastolic blood pressure, family history of
hypertension, smoking, atherosclerosis, uric acid, and low-density lipoprotein cholesterol as independent predictors of new-onset
hypertension. The nomogram model constructed using these predictors demonstrated good predictive performance and clinical
benefit for estimating the S-year risk of new-onset hypertension in military aircrew. Conclusions The CHG index is an independent

predictor of hypertension risk in military aircrew. The nomogram model based on the CHG index and other clinical indicators may be

used for the early identification of hypertension risk.
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Tab.1 Comparison of baseline data between the hypertensive and non-hypertensive groups in the training set of military pilots
LD IIZR4E (n=736) A IR 2 (n=524) LR (n=212) t/Z/y¢ P
FEARHIE
(S, xts) 30.7+7.2 28.7£5.6 35.848.2 11571 <0.001
£ [em, M(Q, Q,)] 173.00(171.00, 176.00) 173.00(171.00,176.00)  174.00(171.00,177.00) ~ -2.315  0.033
i [kg, M(Q, Q,)] 72.00(67.00, 75.00) 70.00(65.00, 74.00) 75.00(71.00, 80.00) -8.459  <0.001
BMI [kg/m* M(Q, Q,)] 23.60(22.32,24.91) 23.12(22.13,24.22) 24.68(23.62,25.90) -9.018  <0.001
SBP[mmHg, M(Q, Q,)] 121.00(112.00, 129.00) 118.00(111.00,127.27)  125.00(119.00,132.00)  —6.445  <0.001
DBP[mmHg, M(Q, Q,)] 73.42(68.00,79.00) 72.00(67.00, 77.00) 80.00(74.00, 83.00) -11.169  <0.001
JikAR [ /min, M(Q, Q)] 71.44(68.44,73.85) 71.78(68.45,73.92) 69.41(68.23,73.85) -1.886 0.059




<i>> B

XXXXAEXXH XX H
(8t &)
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TRATITRI[h, M(Q, Q)] 2100(1400, 3000) 2100(1500, 2800) 2292(1325,3500) -1.838 0.066
AT AFHIE
o I SR 52 491 (%) ] 49(6.70) 20(3.80) 29(13.70) 23.624  <0.001
ELIR[41(%)] 672(91.30) 484(92.40) 188(88.70) 2.585 0.108
Wz A 4571 (9%) ] 314(42.70) 200(38.20) 114(53.80) 15027  <0.001
SRR A, M(Q, Q)] 0.00(0.00,10.00) 0.00(0.00,10.00) 3.00(0.00,15.00) -4341  0.001
WA [/ R, M(Q, Q)] 0.00(0.00,10.00) 0.00(0.00,5.75) 3.00(0.00,10.00) -4.693  <0.001
I [1](%)] 622(84.70) 456(87.00) 166(79.00) 7374 0.007
R L [151)(%))
Bk (%)] 32(4.30) 5(1.00) 27(12.70) 50377 <0.001
REM (51 (%)] 49(6.70) 18(3.40) 31(14.60) 30.399  <0.001
e N ILAE [ 5](%) ] 66(9.00) 23(4.40) 43(20.30) 46706  <0.001
T PRI ILAE (51 (%) ] 55(7.50) 22(4.20) 33(15.60) 28208  <0.001
BRI 1] (9%)] 195(26.50) 129(24.60) 66(31.10) 3288  0.070
it i 2 (BRI ) [191(%)] 33(4.50) 14(2.70) 19(9.00) 13.946  <0.001
SR E SRR
LDL-C(mmol/L, X+s) 2.60%0.64 2.49+0.58 2.86+0.70 6.809  <0.001
HDL-C(mmol/L, %+s) 1.25+0.27 1.2740.26 1.20+0.27 -3209  0.001
TG[mmol/L, M(Q, Q,)] 1.05(0.78,1.47) 0.98(0.73,1.34) 1.34(0.91,1.98) -7.019  <0.001
TC(mmol/L, %+s) 4.37+0.80 425+0.73 4.69+0.88 6942 <0.001
BUN[mmol/L, M(Q, Q,)] 5.50(4.80,6.30) 5.50(4.70,6.30) 5.40(4.80,6.10) -0.390  0.697
JILE (umol /L, x+s) 80.16+11.85 80.05+11.98 80.44+11.53 0.406 0.685
UA(umol/L, x+s) 358.80+75.48 344.44+69.92 394.22477.17 8482  <0.001
FBG[mmol/L, M(Q, Q,)] 4.80(4.50,5.20) 4.70(4.50,5.10) 5.10(4.80,5.60) -8.393  <0.001
ALB (g/L, %£s) 45.47+2.80 45.79+2.72 44.68+2.84 -4.948  <0.001
/MR [x10°/1, M(Q, Q,)] 191.00(165.00,221.00) 183.50(162.00,214.00) 209.00(178.00,232.00)  -5.609  <0.001
2T TTE (x 1012/, ¥ts) 4.86+0.41 4.86+0.41 4.86+0.42 -0.156  0.876
MCH(pg, X+s) 30.54%1.47 30.53+1.47 30.56+1.46 0243  0.808
MCV(fL, ¥+s) 90.47+3.57 90.33£3.51 90.80+3.70 1.654  0.099
RDW-CV[%, M(Q, Q,)] 12.70(12.30,13.20) 12.70(12.40,13.20) 12.65(12.20,13.18) 2123 0.034
MCHC[g/L, M(Q, Q,)] 337.00(330.00,344.00) 337.00(329.00,345.75) 337.00(330.25,341.00)  -1.006 0314
M£TEE M [g/L, M(Q, Q,)] 148.00(141.00,156.00) 149.00(141.00,156.00) 142.00(142.00,155.00) ~ —0.105 0917
FARZANMII T [x10°/L, M(Q, Q)] 0.40(0.33,0.50) 0.40(0.30,0.50) 0.41(0.37,0.51) -1.974  0.048
IREL AN [x10°/L, M(Q, Q,)] 2.10(1.80,2.40) 2.10(1.80,2.40) 2.10(1.80,2.40) -0.858 0.391
g MR A A [ x10°/1, M(Q, Q)] 3.10(2.58,3.70) 3.00(2.50,3.60) 3.20(2.63,4.00) -2.935  0.003
FHETEAR
CHG 85U (3+s) 5.03£0.30 4.96+0.26 5.21+0.30 10.519  <0.001
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Fig. 1  Kaplan-Meier survival curve for hypertension risk in

military pilots stratified by CHG levels
BB AR =1-RE P EATA . CHGHE R HFIEE |
I 2 R DR £

ARk

IRE LA J T T (3R 2); 45 R, 21
538 A e M H XU B S AH DG (P<0.0S), BUdE 4RI . B
. 1&H . BMI. SBP. DBP. I/ EZES . W
FIEFEFR (WHIRAS . B I4ES . W) . K
WRA . LDL-C. HDL-C . TG, TC. JRFER. ILH¥.
RDW-CV., B 401145k . g rhPEkign 4k, L
KB L (B & sh ikl AR AL . BRI RT . & B ILAE |
fe PR R INLAE | W B 32 45 SO0 JR s ) Il CHG. #% I

KM 2 Em AL, T AL E COX [nl 44 Al
(M 2).

PR RN R G, ZHE cOX [HIH 44T i
7%, CHG(HR=1.377, 95% CI 1.201~1.579, P<0.001)
54T N B IR s AR T S A DG 5 AR
BMI. DBP. @il R . WA . sk ok EasfL |
UA Fl LDL-C ¥ 2k © A7 A B3 & I i b 7. i 6 R
#(ER3).

2.5 FEH AT AR S AR L A9 KU 9 51 26 Tl
@ R 5 R A COX H 1 JRURS 55 5 7 5
2 CHGHE %L . 4Fi% . BMI. DBP. UA, LDL-
C. SIS . WA B sl ks A A Ak 3 o Tt vy
WM. T FRRF, WE AT AR S4F
BT e A XUSS: R B R IR TR (6] 2) o e B 45 1A
T Il U3 2R K, 2 AR R T S B A A Al XU 2 B
A -

2.6  FEH AT AL S AR L A 9 KU 1 91) 26 ]
ARV REVEAL 5 N EIE VI E SRS,
1) 28 P& AL R (1) S 4F AUC {4351 M 0.872 F110.849
(F3A), $ERMEREAT BAFAYIX 4355068

YL SEUEET, ZF AT AR SEH A
I P JRUPBS: T30 1) 2 Pl s v i 28 s, R 2 il 462
5 45° 2% L B YA (K 3B) s $RRIZE R 28k
FIUE 4 p 34 5 AR RCHERE o, TN XU 5 52
A2 PR 14) — B EA ve o

ItAh, DCAHRRINL FIFE IRt S5 Rk Y
T R A RE I PE . IR, BEIILE 0.05~

RN A L EILE T, S50 ER, BRZ(H 0.85 114 5 {ELABE 5 i il P9 LA v It IR 3R 25 5 17T 76 B8
. 0 10 20 30 40 50 60 70 80 90 100 (4%
R . A - ' - ~ - ~ ' P G
TR T 5 30 35 W 45 % S5 o
Bl e
19 20 21 22 23 24 25 26 27 28 29 30 31
=5 A
RRE o 60 65 70 75 80 85 90
=
g —
=
) . A
shlkskrERT L 9'&—‘
DR e
05 10 15 20 25 80 3% 40 45 S0 55 60 B8
S0 100 150 200 250 300 350 400 450 500 550 600 650 700
CHG =7 [ e e s s e s ey e e |
P R
A 24 454 , . ! ! ! . - ; ! , . : , g i
e R A P " Y NS AT MM MUY T NS b S AR S W )
ZEPETRINAE — . . . i . . ; . 3 . e ;
3.5 -30 2.5 -2.5 -1.5 -1.0 =05 0 0.5 10 LS5 20 25 30 35
SAEFHT A 1o ML RS

0.1 02 03 0405060708 0.9

2 FEHRAT NG S AR R v T XURS: T 1 £k ]

Fig.2 Nomogram for predicting 5-year incident hypertension risk in military pilots
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Tab.3 Multivariate COX model for hypertension risk in military
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Tab.2  Univariate COX regression analysis of hypertension risk pilots
in military pilots . Z K2 COX [l A5 Hr4h 2R

. AR5 - HR(95%CI) P
HR(95%CI) P ey 1.044(1.025~1.063) <0.001

a8 1.096(1.080~1.112) <0.001 BMI 1.155(1.078~1.238) <0.001
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