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Changes in health status in elderly patients with hypertension via latent

transition analysis
JT Bing—xia", YANG Jie, WANG Tong—tong, ZHANG Xiao—ying, LI Jing, YAN Juan—juan, ZHANG Yan-bo

“School of Nursing, Shanxi University of Chinese Medicine, Taiyuan, Shanxi 030619, China
Abstract: Objective This study aims to identify latent subtypes of Chinese elderly patients with hypertension based on their
health profiles, analyze underlying driving factors and provide scientific evidence for developing targeted health management
strategies. Methods Using two waves (Wave 3 and Wave 4) of Harmonized CHARLS data, this study assessed the health
status of Chinese elderly patients with hypertension across three dimensions, including physical condition, psychological
condition and quality of life. Latent profile analysis identified health status subtypes, latent transition analysis explored inter—
subtype transitions over time. Based on this, logistic regression and decision tree models were used to further investigate the
key factors influencing the latent subtype transitions. Results Four health status subtypes were identified: Comprehensive
well-adapted, Multidimensional dysfunction, Low positive affect—driven, and High negative affect-sensitive. The Comprehensive
well —adapted subtype had the highest stability (61.4%), while the Multidimensional dysfunction subtype had the lowest
(4.10%). Gender, education, marital status, afternoon napping, physical exercise, social participation, sleep duration, and
satisfaction with children and marriage were significantly associated with subtype transitions. Conclusion Elderly
hypertensive patients exhibit high health status heterogeneity, necessitating targeted interventions. Priority should be given to
solitary—living older women with lower education, and to promoting adequate sleep, physical exercise, and social engagement.
Improved social support, community involvement and mental health services can enhance their quality of life.
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Table 1 Variable assignment and statistical description
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Figure 1 Schematic diagram of subtype transitions in elderly

patients with hypertension
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Table 2 Fit indices for latent profile models of elderly patients with hypertension

I 1] i AIC BIC LTI n_min n_max BLAT(P)
Wave 3 2 94 358.43 94 434.47 0.83 0.23 0.77 0.01

3 94099.43 94 828.13 0.72 0.21 0.55 0.01

4 93 846.54 93 980.86 0.76 0.12 0.48 0.01

5 93 909.63 94 074.95 0.57 0.10 0.38 0.26
Wave 4 2 94 934.36 95 010.54 0.79 0.26 0.74 0.01

3 94 672.71 94778.18 0.81 0.08 0.69 0.01

4 94 395.77 94 530.55 0.72 0.10 0.43 0.01

5 94 561.07 94725.14 0.63 0.02 0.53 0.01
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Figure 2 Scores for each dimension in elderly patients with hypertension
OR 95%C1 OR 95%ClL OR 95%Cl1 :
[T 0,799 (0.595,1.073) i [ZXER 0.909 (0,587 ,1.073) —i— [ 0.638  (0.469 0.868) re
fF8t [60, 70) 0.995 (0,979 ,1.012) 4 &t [60. 700 1175 (0.952,1.406) =t Fat [60. 700 1.012 (0.984 ,1.358) tER
BHERRR (i 1.249 (0.867 ,1.799) i BEHRT Clitr ) 1.349  (0.814 ,2.236) = FEEHRZER (iRl 1081 (0.734 ,1.594) (= ==
IR OMEELL)  0.654  (0.541,0.749) o kBN ORFELLY 0933 (0.765,1.138) = leRi CRFELE) 1075 (0.925,1.249) b
HHERE A 0.747 (0535 ,0.942) = o ke (D 1.284 (0.832,1.981) H— RS itk 0.881 (0.623 ,1.245) e
ST R 0.873 (0.637 ,1.197) —— BRI ) 1.413 (0,902 ,2.214) s JETEH () 1.023 (0,739 ,1.415) = — ®EL
L LD 1,599 (1.2032.126) —— PR T RS 0938  (0.615,1.433) —— LA ) 1295 (0.962,1.743) = s—grzx
i (Y 1.215 (1.152,1.369) - Al R 1.323 (1.257,1.541) i Lo’ R O 1.593 (0.451 ,0.782) £ b S—EBEE
i UL 0.716  (0.623 ,0.824) o LA k) 0915 (0.847,1.189) HH TR ) 1.085 (0.903 ,1.252) 5 i
BRI (=670) 0.823 (0,742 ,0.902) - BEIRIE (=640 1.023 (0.993,1.201) ’ o) BRI e (=670 1.001 (0.898 ,1.123) L 2]
A ) 0.752  (0.654 .0.873) L) WRIEH) ) 0612 (0.441 .0.848) ret ! ifia O 0794 (0.626.0.907) e
RGNS O 0.678  (0.463 ,0.903) - RIGNSL Ok LI8  (0.474,2933) F———— IR () 0.628  (0.296,.331) 1
JET RSN (L) 0.796 (0.651 ,0.854) gl TR () 0406 (0.273,0.602) ke R0 R R 1.391 (0.994 ,1.945) "‘_‘ —
REMFLRE ) 0841 (0.671,1.245) = REMFRME O 0404 (0.241,0678) F* LT FLME ) 1449 (0.852,2.466) i T
LENRES UL 0.731 (0.601 ,0.849) ot RTEATHES L) 0.674 (0.432 ,0.845) L REAREE L) 1.348 (0.883 .2.057) L5 o
DTI D."! |TG ‘C! 2"0 I‘:l J“Il 0‘,‘7 05 10 ll‘i Zl‘ﬂ l!E J'ﬁ 00 05 10 15 20 25 30
CW4l—MD%L CWH—LP4L CWH—HNZ
A CWH
OR 95%C1 ¢ OR 95%C1 OR 95%C1
thH () 1.251  (0.932,1.679) = e () 1137 (0.753,1.716) = = [N 0.798  (0.623,1.023) =
S8 (80, 70) 1005 (0.852.1.022) WA 4 [60, 70) 0983 (0.857,1.127) sl 4 (60, 70) LIS (0.902,1.229) Ee
BEMARM (R 0801 0.556,1.154) == BHESER ORD 1084 0.672,1.741) =S MR RT) 0866 (0.635 =
KALEIE ChBLEY 1.241 (1,107 ,1.304) 1o KR (hFLE) 0,854 (0.643 ,1.142) . SAEBIE ChoEELEY 0.899 (0.789 ¥
fiiS (fifFED 1339 (0.961 ,1.868) =] MRS (A L719  (1.124 2.632) ——1 HHREG fi LIBI  (0.875.1. i
ST Y 1145 (0.835,1.572) = JETWAE R 0.719  (0.664 ,0.863) L RN () 1171 (0.912 1. - — A,
REIN L) 0.625  (0.471 ,0.831) gl ST D 0.586  (0.496 ,0.869) i ST A 0.817  (0.644 1. s &—grEx
il () 1.094 (0887 ,1.159) L SR A 0742 (0.6230.825) L e (L) 0752 (0.654.0. . *—zE=Ex
ST () 1662 (1.432,1.928) it R I g k) 1639 (1.732.1.809) - S PoE (L) 0.901  (0.742.1. sl
I =600y 1.121 (0.908 ,1.123) L2 HEEHE (=640t 0.837  (0.994 ,1.124) L o M gy 1101 (0.852 1. e =)
iR L) 1215 (1.141,1.304) L R (R 1521 (1.393,1.736) i = R L) 1254 (11231, g
MEEINR L) 1.139 (1.032,1.358) et RIS R 1.052 (0.875,1.117) ’7* AR ) 0.716 (0.379,1.351) et
REMGNEE O 1213 (1,137 ,1.308) - REEHUERE L 0,902 (0.731,1.201) Lo o1 RE IR (L) 0.852 (0.552,1.232) =
BEMFLWE ) 0943 (0.743 ,1.104) e ST T (B 1234 (1.074,1.644) oo REM T ) 0871 (0.752.1.421) ==
RENRES (L 1.402 (1.264 ,1.578) L) REARES L) 1.419 (1.243 ,1.723) | ) AEARES L) 0.935 (0.742.1.312) =
D0 05 10 15 20 25 30 00 05 10 15 20 25 30 60 o5 10 15 20 25 30
MD#H—CW#41 MD#4 —LP#4 MDA —HN#L

B

MD 4



PARTRBT EE 27 2025 4E5 52 455 23 ] Modern Preventive Medicine, 2025, Vol. 52, NO. 23

- 4247 -

A CW 2

OR 95%C1 OR 95%C1 . OR 95%Cl
510 102 (0.711,1.702) —— SO0 0711 (0.583,1.328)  +—— 153 (U 0702 (0.463 ,1.066)
4 [60. 703 1.026  (0.851,1.245) e 4 [60, 70) 1001 (0.852,1.145) 2] 4 [60. 703 1.036  (0.854,1.258)
WHEHRR R 0741 (0.447,1.229) —iey TR G 0.841  (0.575,1.492) —_— BHERRA R 0.802  (0.491,1.309)
THEUE CRPELE) 1072 (0.879,1.308) e IR ChEULE) 0879 (0.751,0.945) o EBIE ORELE) 1152 (0.948,1.401)
RS A 0.779 (0.505 ,1.202) — MR A 0.505 (0.382 ,0.895) e WS (A 0.686 (0.446 ,1.055)
R () 0708 (0.452,1.108)  —— RN 0652 (0.406,1,027) TN (L) 0724 (0.474,1,105 p— AR
R (L) 1066 (0.699,1.626) —— TR ) 1498 (0.751 2.527) —_— ST ) 1381 (0.926.2.059) s—srEr
ol k) 0.978 (0.649 ,1.473) —— sl L) 0.844 (0.649 ,1.025) =g E2NES) 1.523 (1.203,1.852) S—rEEX
RERFFUE (Y 1.092 (0.753 ,1.181) L BT (R 1.011 (0.947 ,1.367) H RRETIE ) 1185 (0.853,1.279) He
W (Zohup) 1003 (0.813,1.425) —— MG (6 1295 (1.152,1.478) e WG K (00D 1004 (0.752,1.297) ——
WA ) 1.635  (1.179 ,2.267) —— AR ) 0728 (0.581 ,0.974) lag s i) 1298 (0.944,1.786) H——
WA ) 0.848  (0.341 2.108) F—+— RAIR LD 0841 (0362,1.775 H——— Wit L) 0532 | (0.206,1.376) H————1
REGHERE G 2466 (1661 ,2.905) —— TSNS D 0661 (0.497 ,0.871) e REGSRE D 1852 (0.852,2.702) E——
RETOWE L) 2477 (1474 ,2.714) —— AT e U 0474 (0.368,0.679) e JEER TS (L) 0.864 (0752 ,0.901) L
RERESE OB 1292 (1.124.1.358) - AHREE G 0718 (0.383 0901  HH AEHRES O8) 0754 (0.658 0.852) L)
0 05 10 1s 20 25 30 G0 as 10 18 30 W0 05 10 ts 20 25 30
LP4l—CW4] LP#1—MD4L LPZL—HN4L
cC LP4A
OR 95%C1 OR 95%C1 5 OR 95%C1 5
() 1567  (1.153,2.130) i 9 () 1253 (0.977,1.605) = 3 (0 1424 (0.938 2.161) =
‘8 [60. 700 0.991  (0.725.1.008) 4 [60. 70) 0985 (0.857,1.204) oy SERY [60, 70) 0.965  (0.628,1.234) =iy
TERAR R 0925  (0.627,1.363) BER3N (il 1.155  (0.847 ,1.574) e TR E A Rl 1247 (0.764 2.036) ———
CILEIE CMEELEY 0934 (0.802,1.081) KACRIE ChEELEY 1112 (0.875,1.268) Y EfCRIE ChEELEY  0.868  (0.714,1.055) H
HERE IR 1135 (0.803,1.605) M D 0848 (0.629,1,143) EEIE D) 1457 (0.948 ,2.241) S
REER ) 0978 (0.707,1.353) A L) 0854 (0.665,1.096) I (L) 1382 (0.905.2.113) E——
PR RS 0772 (0.574,0.852) HERA L) 1235 (1.145,1.553) AW ) 0724 (0.486,1.085) = — mR
A k) 0.637  (0.532,0.857) #il ) 1459 (1.245,1.852) Al () 1723 (1.176,2.526) i »—erEx
TR UL 1325 (0.962,1.654) IR L) 1069 (0.902,1.125) R () 0844 (0.582,1.652) H—— *—zezx
WEUH K (Z6481) 0999 (0.853,1473) MEGHE (26D 0901 (0.852,1.365) W (Z6heh) 1503 (0.652,2.017) =
R ) 1259 (1.093,1.598) P ) 0751 (0.429,0.803) A L) 0772 (0.56] ,1.059) -
RS () 1.592 (0.751,1.907) Rt () 1.398 (0.740 ,2.639) RN L) 1.878 (0.727 ,2.856) e
ALEHEERE O 1369 (1.017,1.507) JEEARE L) 1322 (0.969,1.802) HNE O 0292 (0.196,0.433)
RENFLRE OB 0.694  (0.406,1.174) A FERE L) 0801 (0.601,0901) PR O 0279 (0.164,0473)
RENRES O 1282 (1.151,1.325) ABHRES GO 0721 (0.562,0.852) RENBLE UL 0874 (0328,1.253) H——
04 05 10 15 20 25 30 G:U H:! e I:I ITH I:! 30 HTD 0..! 10 'zi ;.0 !‘.! S:I
HN#4l—CWH41 HNZ#L—MD4L HN#1—LP4L
D HN#A
:A g CW 2H:B i MD £H:C y LP 2H:D Jy HN 26,
F=x 3 AR
B3 ya i R VAR WA AR AR AR IR 23 b7
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Figure 4 Decision trees for latent transitions in elderly patients with hypertension
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