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Analysis of stroke risk factors and construction of a nomogram
model based on LASSO - Logistic regression in elderly hypertensive
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Abstract . Objective To identify the risk factors of stroke in hypertension patients and construct nomogram based on the survey
data of elderly health in Fanjingshan area, and to provide reference for stroke risk prevention and control in this area. Methods
In 2025, proportional sampling method will be adopted to select elderly residents aged =65 years old and living locally for =
6 months to carry out health survey. LASSO - Logistic regression was used to screen stroke risk factors in elderly hypertensive
patients to construct nomograms. Receiver operating characteristic curves (ROC), calibration curves, Brier values, and
decision curve analysis (DCA) were used to evaluate the discrimination, calibration, and clinical utility of the model. The
robustness of the model was evaluated by repeated ten — fold cross validation. Results A total of 1 670 hypertensive patients
were enrolled, of whom 245 had stroke. LASSO — Logistic regression analysis showed that impaired instrumental ability of daily
living (TADL) , waist circumference, average monthly income <3 000 yuan, tea drinking, sleep duration >8 hours, heart
disease, self —rated health as average, alcohol abstinence were risk factors for stroke, and age =85 years old and alcohol
consumption were protective factors. The model discriminated well (AUC =0. 735) , the Hosmer — Lemeshow test (H — L test)
statistic was 8.749 (P =0.364), and the Brier value was 0. 112, suggesting that the model was well calibrated; DCA
indicated that the model had a clinical net benefit within the specified risk threshold range; repeated 10 —fold cross validation

results further confirmed its robustness. Conclusion  The nomogram model can be used as an effective tool to assess stroke
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risk in elderly hypertensive population and formulate individualized prevention and intervention strategies.

Keywords: Old people; Hypertension; Stroke; Lasso regression; Nomogram
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Table 2 Logistic regression analysis results based on Lasso screening variables
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Fig.1 LASSO regression model screening variables
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Fig.2 Nomogram for stroke risk assessment
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Table 3  Comparison of performance indexes of models under
different validation methods
A 4 i M e ko BE Tz LR
PPAl 45 PERETE b1 TEZER (5 £ 5)
X rfig ) AUC fH 0. 705 +0. 057
IyZEERE R 0. 678 +0. 166
i 0.691 +0. 167
KAETERE KRR 0.704 +0.274
H - L k4% P {H 0.360 =0. 295
TG Brier fE 0.116 +0. 008

FEZAE NBE A U BB " AR 5 2 A
5, 2 UE S TADL 32 51 J2 4T 5 Il He £ 3 g 7 v
AR S XU R 22, TADL 2 3508 3 5 i it Ik S
PRREREAT D) A i 225 L (64. 07% ) W] REHE
— U AR N BR S R S T RR R, S A b
“ARSCAR K R RE ) (4532 XU 368y T A ™ Bk, It
AN ARHIFFE K B0, L P15 12 AT A i 2 v XU 2k S A
oK PR A R I R T O A P A B,
WFFEF8 Y, B AR A 5 0 A o kAR U 2 U B Ay
A1 ARG — A K B, A L AT B AR



BACTIR B2 2% 2026 4F55 53 #5585 4 #1  Modern Preventive Medicine, 2026, Vol. 53, NO. 4 - 607 -

B > 8 /INE 23 d 35 3 i i & b 2 AR XURS: (OR =
2.617) , Al G5 K B ARG 2 18 M S | 34 i 2 ok A
B T 5 R AL T A 0 s A 7 AR B TR AN A
P

SRR 45 R — 3 AT S RO s 5 1
JE R U A R AR R R 2R Rl a6
R IK AT BEAZ gt R D A A PR TR B4R
ISEIR (RIS ACHIFSR 2 B, AR 0% =85 47 2 & Il R A
HhAEh AR R R, XAl RE S IZ AR AR
TEHE T AR 55 SR A7 A O, 3 55 o I 95 5 R ik
Aerp R A XU I SE MR TEARE F2 2 AR 2H (<80 %) Hhimt i
TR =80 %) ") Bl S A7 4 1 A B 45 Dk
STRBTN 52 & A G A 340 oAb, 538 A
FFEAR T AR S vl 184 o v o P 8 A o 2 v 2 A X
B, BEAEBFGTHE N LR T R RS — B AR v XL
G A TERAE TP AT AR A X G R P AL R 2
A2 AT RE A IS AR AR | 2% o PR A5 5 | & 1l
JE U Bk 25 2 B R AP AE T, e 2 S BUARE T

AAITE KB, B O JIESR 1Y) 2 A e 1l e 8 i A
rh R AR U 2 B e IR A Y 1. 774 4% X PT BE TR
g el K =g = (WA N 2 e [ KE = B u
TINS5 P 2l ik 53 R B A i R A A e AR 0
D) 368 3 5 M A T 5508 P M O R LR R AR
T2 B MR Y SRR R, B R T A
DS, T, I R AT R BE VT e, A =0
VI S% 28 A o L 8 o o R i A, DAL 51
EfE A,

WAL AR 7E8- 0 AR B PP 22
M e A U R < A g A RN A
WEFEHE ) 7R 4F & R X — S e A HE, 3 PP B
C— B A KB N 67. 9% , METIXAREAE
BEiLE /o6 = WA o 7 (D IVA £ (AR VS T 5 a4
e — 8" AT REHE 25 S RV, R G ot e 8 A 7
AN

25 LIRS T AR L XS AR i e A
B, 1 LASSO — Logistic [0 544 2 4 i 25 v & A2 KL
B PPAL S 2L ], 28 PR Bk s A R EF I IX 40 B 5
WMEWERE , H P 58 ith £ 43 A S /s AT 2 S I IR v i
5, B A2 2 ARG Ak Sl B T L, o 56 23 b e 0 4
FU R BEG A jR g Bt TSN (AR
FEAELAT B . — 2 A W e R o 1 PR R A s —
JEAKR AL 252 YR EIE , Bt = AN B YA, ez 1k
REJ); =R AR i N2, RS A TP R s R
TGS FM R RS E N R R g N i
HIBEVEBAS 11, 99 A Z2 0 7 U 22 i, JF e 2
HUC ST DA UF A A7 AL fE 7, LAAA) S RN 36 F B LI

PRSI 1 R4 i 4 o XU AR TR
FIEERSRARE AR A 25 o

&% ik

(1]

(R E A R TR R 2021) 4655 2. o A o R IR R A
2020 ) BEEEL ] Hh B A A 2%, 2023 ,20 (1) 783 - 793.
Report on Stroke Prevention and Treatment in China Writing Group.
Brief report on stroke prevention and treatment in China, 2021[J].
Chinese Journal of Cerebrovascular Diseases, 2023, 20(11); 783
—793. (In Chinese)
Tu WJ, Zhao ZP, Yin P, et al. Estimated burden of stroke in
China in 2020[ J]. JAMA Netw Open, 2023, 6(3) : €231455.
RS R, EF 1A, A5, AR PR AT 0 S R B
I Meta 73H7[J]. HEIRIERE 2 7%0K,2025,25(6) :664 - 669.
Li YF, Liang SS, Wang Zi Y, et al. Epidemiology and disease
burden of stroke in China: a meta — analysis[ J]. Chinese Journal
of Evidence — Based Medicine, 2025, 25(6): 664 — 669. (In
Chinese)
MR, EAE AT, A5, A DX AR N A o AR B 43 A
[J]. AT 2 2021 ,48 (10) ;1822 — 1825.
Zeng L, Wang ZY, Gu YM, et al. Cross — sectional study on
multimorbidity of stroke in the elderly in community[ J]. Modern
Preventive Medicine, 2021, 48(10) ;1822 —1825. (In Chinese)
BAGEAE, JHGE, QUG , A5, T AR e i 1 A S R B 3
ST B T R 4 = R B R [T ], T E 2R E 2,
2024,27(2) ;201 —207.
Hu QQ, Zhou T, Liu ZH, et al. Analysis of the current status of
ischemic stroke co — morbidity and co — morbidity patterns in middle
— aged based on data from tertiary hospitals in Henan province[ J ].
Chinese General Practice, 2024, 27(2) ;: 201 —207. (In Chinese)
R, B EME, AR A A LR A IR I ZE P RS
R T S SR R () ] BT PR 27,2024 ,51 (14) -
2620 —2627.
Wang R, Zeng HJ, Wang W], et al. Analysis of influencing factors
and construction of nomogram model in elderly patients with
hypertension complicated with stroke [ J ]. Modem Preventive
Medicine, 2024, 51(14) : 2620 —2627. (In Chinese)
B R R AR SN AR AR L S A P R T S R AT
FE[J]. B ARHL,2025,56(7) :97 - 100, 109.
Cai L, Li HB, Zhao Q, et al. Study on the development and
countermeasures of Fanjingshan rural industry in Guizhou province
[J]. South Agricultural Machinery, 2025, 56 (7): 97 - 100,
109. (In Chinese)
FEUEM, B, BT ST O MCR IR Y 1 XAt i R
MZS AR S [ ], K £ RFFF5,2016,23 (5) 2322 -
326, 349.
Lu DB, Mao WL, Yu Z, et al. Simulation study on the spatial
growth of rural settlements in the mountainous area based on
improved MCR model [ J ]. Research of Soil and Water
Conservation, 2016, 23(5) ; 322 —326, 349. (In Chinese)
Katz SI. Assessing self — maintenance: activities of daily living,
mobility, and instrumental activities of daily living[ J]. Journal of
the American Geriatrics Society, 1983, 31(12) . 721 -727.
(T#% 636 M)



- 636 - PR TR 5 2 2026 4F58 53 45255 4 #}]  Modern Preventive Medicine, 2026, Vol. 53, NO. 4
regulation of signaling pathways in late fetal mouse lung [18] Vaccari F, Fiori F, Bravo G, et al. Physical fitness reference
development[ J]. Endocrinology, 2000,141(8) ; 2923 -2929. standards in Italian children[ J]. European Journal of Pediatrics,

[15]

Jiliz oA P A, 45 B EDUR 7 ~ 18 %2742 2000 - 2019
AW PR RO A R R R R S [ ] P 2 T
2025,46(9) :1312 - 1317.

Zhou Y, Zhang CY, Zhong YM, et al. Change of forced vital
capacity — to — weight index and future trend forecasting among
Chinese Han students aged 7 — 18 during 2000 —2019[J]. Chinese
Journal of School Health, 2025, 46 (9): 1312 - 1317. (In
Chinese)

FREIR. MRAE /N ALEAPEAL R SR TR IS IR 55 . WIS S 45 6L
ALY B 59,2023 ,43(20) .8 ~ 11,

Guo SD. Empowering personalized development of primary and
secondary school students through after — school services:
possibilities, challenges, and responsibilities [ J ]. Theory and
Practice of Education, 2023, 43(20) : 8 —11. (In Chinese)
EPSCHE, WA, 2R A5 TG UM CH: P TR 2 A i 1 4 5 L
S EAR AT [ D] A #2242, 2020,51 (6) :959 - 966.
Shu WB, Chen MC, Li H, et al. Correlation of spirometry and
muscle parameters of college students of Han and Zhuang
nationalities in Guangxi[ J]. Acta Anatomica Sinica, 2020, 51

(6): 959 -966. (In Chinese)

[19]

[20]

[21]

2021, 180(6) : 1789 —1798.

Kuti BP, Oladimeji OI, Kuti DK, et al. Rural — urban disparity in

lung function parameters of Nigerian children: effects of socio —

economic, nutritional and housing factors[ J]. Pan African Medical

Journal, 2017, 28 230.

ERIE AT, B e, iy b/ A B R R S AR BT iR A

I AARRYERT 2 [ )], BRI B 2%, 2024, 51 (4) : 656 —

662.

Qiu S, Yu L, Lv XH. Correlation research on between physical

fitness and body mass index, lifestyle of primary and middle school

students, Chengdu[ J]. Modern Preventive Medicine, 2024, 51

(4): 656 —662. (In Chinese)

MR R TR SO, S5 AN [ (R 191 250k /N 2 A B g

SRR 7 TR B9 5 (1], BRI B2 5, 2024, 51

(24) .4485 -4491.

Lin JJ, Song J, Zhang W], et al. Study on the intervention effect of

different order concurrent training on body composition and

cardiopulmonary endurance of primary school students[ J]. Modern

Preventive Medicine, 2024, 51(24) ; 4485 —4491. (In Chinese)
Yo #s B #:2025-10-22

(L#% 607 W)

[10]

[12]

[13]

[14]

[15]

PR B AR e B 2 2 2 PR RS S W 2T o 0 2 i I A
SR PRS2 B A AN S BT T 2019 [ ], P AR 2 R
#434,2019,52(9) :710 -715.

Chinese Society of Neurology, Chinese Stroke Society. Diagnostic
criteria of cerebrovascular diseases in China ( version 2019) [ J].
Chinese Journal of Neurology, 2019, 52 (9):. 710 - 715. (In
Chinese)

P LR B VATE BB TR 2, & IR B (), i E
7 A [ PR AS i AR 25 e i e 432, & o By ol B TR 4 R
(2024 4EETTRR) [J]. e i R A 35« 3830, 2024,32(7)
603 —700.

Writing Group of 2018 Chinese Guidelines for the Management of
Hypertension, Chinese Hypertension League, Chinese Society of
Cardiology, et al. 2018 Chinese guidelines for the management of
hypertension[ J]. Chinese Journal of Hypertension, 2024, 32(7) .
603 —700. (In Chinese)

o I A [P 0 A 2 e S A T S e T B 5 42 1 4
(7738 [1]. BSR4 ,2004, (1) :1 -4,

China Obesity Task Force. Guidelines for the prevention and control
of overweight and obesity in China adults (excerpt) [ J]. Acta
Nutrimenta Sinica, 2004, (1): 1 —4. (In Chinese)

Wei ZS, Chen YS, Wu Y, et al. Limitations in activities of daily
living increase the risk of stroke in older Chinese adults: a
population — based longitudinal study [ J]. Neural Regeneration
Research, 2022, 17(3): 643 —648.
Li YQ, Jiang ML, Ren X, et al. Hypertension combined with
limitations in activities of daily living and the risk for cardiovascular
disease[ J]. BMC Geriatrics, 2024, 24(1) ; 225.

S, A B A o E R AR 0 AR R 58
[F) 262 H A8 0 Sl e 0 AR DG e [T ] BAR TR B2 2,
2024,51(22) :4170 -4177.

Xia Y, Wang JL, YuM, et al. Analysis of the correlation between

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

cardiovascular — metabolic co — morbidities and different types of
activities of daily living abilities in Chinese middle — aged and
elderly People[ J]. Modern Preventive Medicine, 2024, 51(22) .
4170 =4177. (In Chinese)

Chen YP, Kartsonaki C, Clarke R, et al. Sleep duration and risk
of stroke and coronary heart disease: a 9 — year community — based
prospective study of 0. 5 million Chinese adults [ J]. BMC
Neurology, 2023, 23(1) . 327.

Cai C, Atanasov S. Long sleep duration and Stroke — Highly
linked, poorly understood[ J]. Neurology International, 2023, 15
(3): 764 ~777.
Chen LN, You SJ, Ee N, et al. Impact of frailty on
antihypertensive treatment in older adults [ ] ].
2025, 82(3): 509 - 519.

Smyth A, Hankey GJ, Langhorne P, et al.
consumption and risk of acute stroke; The INTERSTROKE Study
[J]. International Journal of Stroke, 2024, 19(9) . 1053 —1063.

Gao N, Ni M, Song JW, et al. Causal relationship between tea

Hypertension,

Tea and coffee

intake and cardiovascular diseases: A Mendelian randomization
study[ J]. Front Nutr, 2022, 9. 938201.
Takahashi MKN, Paradela RS, Grinberg LT, et al. Hypertension
May associate with cerebral small vessel disease and infarcts through
the pathway of intracranial atherosclerosis [ J ]. Neurobiology of
Aging, 2025, 145. 84 -95.
Wegener S, Baron JC, Derdeyn CP, et al. Hemodynamic stroke:
emerging concepts, risk estimation, and treatment [ J ]. Stroke,
2024, 55(7) : 1940 - 1950.
Cong XF, Liu SB, Ma JX, et al. Association between self — rated
health status and risk of stroke in Chinese adults: a prospective
study[ J]. Chinese Journal of Epidemiology, 2021, 42(3); 513 -
519.

We#m H #5:2025-09-01



