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Systolic blood pressure longitudinal trajectory and its influencing

factors in community hypertensive patients during 4 years
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Abstract : Objective To explore the longitudinal trajectory of systolic blood pressure (SBP) and its influencing factors in
community hypertensive patients. Methods We used data from national basic public health services for nine counties in
Shandong Province to conduct a prospective cohort study. Group — Based Trajectory Modeling (GBTM) was used to explore the
trajectory of systolic blood pressure. Repeated measurement analysis of variance was used to describe the changes in
trajectories, and multinomial logistic regression was used to explore the influencing factors of the trajectories. Results A total
of 104 402 hypertension patients were included. The systolic blood pressure trajectories could be divided into four groups: Stage
—1 high blood pressure gradually decreased group (21.8% ), Stage —1 high blood pressure stable group (55.5% ), Stage —
2 high blood pressure gradually decreased group (7.2% ) and Stage —2 high blood pressure increased group (15.6% ). The
results of repeated measures analysis of variance showed that there was a significant difference in systolic blood pressure values
at different time points or different groups (P <0.001, P <0.001). The results of multinomial logistic regression showed that
compared with the group with Stage — 1 high blood pressure gradually decreased, the people with less education( OR =82. 68,
95% CI:75.60 —90.42) , physical inactivity (OR =2.77, 95% CI:2.19 —3.50), high frequency of drinking( OR =1. 39,
95% CI ;1. 17 —1.64) , general compliance behavior( OR =1. 44, 95% CI;1. 18 —1.75) , intermittent medication( OR =2. 15,
95% CI:1.98 —2.34) were more likely to be classified into the group with Stage —2 high blood pressure increased. People with
increased age (OR =1.03, 95% CI:1.02 - 1.03), and regular medication (OR =1.94, 95% CI.1.79 —2.11) were more
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likely to be classified into the group with Stage —2 high blood pressure gradually decreased. Conclusion The systolic blood

pressure trajectories in hypertensive patients can be divided into 4 categories. In the future, we should make more efficient

assessments and interventions based on homogeneous populations of systolic blood pressure trajectories and their risk factors.

Keywords : Hypertensive patients; Blood pressure control; Risk factors; Longitudinal study; Group — based trajectory model
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Table 1 Relevant parameters in the process of fitting systolic pressure trajectory model

MR (%)

2% 21 B BIC AlIC
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3 333 -1 925 988 -1 925 906 33.33 33.33 33.33
4 3333 -1 925 283 -1925173 25.00 25.00 25.00 25.00
5 33333 —-1924 949 -1924 813 20.00 20.00 20.00 20.00 20.00
4 1112 -1 905 233 -1905 162 21.80 55.50 15.60 7.20
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Table 2 Model evaluation of systolic blood pressure trajectory
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% 130
11 : AvePP ; Average posterior probabilities , & 120
110
100
2.2 \)%-J A J& ‘% % Lli %6 FE A @ !F}L}l leﬁﬁ%ﬁﬁ EE: /E * 2018 2019 2020 2021
e 7 22 0 AT A REAR S50, DR DI 5 22 LB 18 RO B A FIARTE ()
—e—Group1 (21.8%) —a—Group2 (55.5%) p3 (15.6%) P4 (7.2%)

B R PAE/INT 005, AN e Up 5 22 56 BE BRIE LA
By HRH Greenhouse — Geisser (G — G) RS IE 45 5
W 3 ARy 2504 R o, AN R S s
JFEARL 22 5 e 27 38 S AN T 0 28 1] Wi 4 T {1 22 )
A GV S B 43 20 5 R 58 BN A G2

1 iRy e A WA e G v e P
Fig. 1 Different SBP trajectory groups of community hypertensive

patients
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Table 3 The results of repeated measurement analysis of variance

b5 SS df MS F P

Fisf ] 38 563 181.223 3 12 854 393. 741 44 895. 575 <0.001

il 67 977 653. 648 3 22 659 217. 883 67 919. 113 <0.001

A IA] # 434 52 497 082. 553 9 5 833 009. 173 20 372.513 <0.001
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Table 4 Comparison of baseline data of different systolic blood pressure trajectories groups
" BB 1 905 1l 1 9 It 2 é&% i s 2 G Ik
FHE (n =104 402) JZ/_ TR 7J<3_Z$%!/T;?ﬂ 7J<3_Zit<?ﬂ ﬁx_?f%gﬂ P1{H
(n=19175) (n=63484) (n =15012) (n=6731)
PES [ n( %) ] <0.001
5 42 297(40.5) 7 685(40.1) 26 537(41.8) 5779(38.5) 2296(34.1)
@ 62 105(59.5) 11 490(59.9) 36 947(58.2) 9233(61.5) 4435(65.9)
FR () (x£s) 73.09 £7.43 74.43 £6.56 72.11 £7.87 74.31 £6.27 75.88 £6.08 <0.001
M n(%) ] <0.001
A F 32055(31.1) 5964(31.1) 19 564(30.8) 4 473(29.8) 2 054(30.5)
B #l 32 487(30.7) 5879(30.7) 19 778(31.2) 4710(31.3) 2 120(31.5)
0 # 28 694(26.7) 5123(26.7) 17 545(27.6) 4297(28.7) 1729(25.7)
AB #I 11 166(11.5) 2209(11.5) 6597(10.4) 1532(10.2) 828(12.3)
HERE[(%)] <0.001
INFE LR 60 178(57.7) 2948(15.4) 42 547(67.0) 13 759(91.6) 924(13.8)
o 3 680(3.5) 844(4.4) 2300(3.6) 341(2.3) 195(2.9)
wEp/ Rt 9864(9.5) 2917(15.2) 5934(9.4) 192(1.3) 821(12.2)
KERL T 30 680(29.3) 12 466 (65.0) 12 703(20.0) 720(4.8) 4791(71.1)
USHRR DL n (% ) ] <0.001
KUg 1 553(1.5) 121(0.6) 1071(1.7) 299(2.0) 62(0.9)
EhG) 81 457(78.0) 15 991(83.4) 49 311(77.6) 10 809(72.0) 5346(79.5)
T 21 194(20.3) 3031(15.8) 12 972(20.5) 3876(25.8) 1315(19.5)
Py 198(0.2) 32(0.2) 130(0.2) 28(0.2) 8(0.1)
L3 (PK/min) (x %) 72.05 £11.99 72.55 £12.44 71.53 £11.49 72.45 £12.56 74.59 £13.55 <0.001
I 451 3 (YR /min) (x % 5) 18.12 £2.91 18.29 £1.99 18.08 +£3.20 17.97 £2.94 18.36 £1.98 <0.001
JER (em) (x £5) 86.13 £9.54 86.73 £9.06 85.72£9.55 86.23 £9.91 88.07 £9.62 <0.001
HESEE (%) ] <0.001
TR % 2.095(2.0) 315(1.7) 1398(2.2) 312(2.1) 70(1.1)
TER R E 38 425(37.2) 6 331(33.5) 24 520(39.1) 5764(38.8) 1810(27.3)
HE 41 365(40.1) 8 137(43.0) 24 597(39.1) 5763(38.7) 2 868(43.2)
AR 21 383(20.7) 4138(21.8) 12 328(19.6) 3.030(20.4) 1 887(28.4)
BIR [ n(%) ] <0.001
R 18 595(17.8) 4423(23.0) 10 104(15.9) 2 603(17.3) 1465(21.7)
B —w LB 7825(7.5) 1416(7.4) 5079(8.1) 917(6.1) 413(6.1)
IR 2377(2.3) 110(0.6) 1860(2.9) 364(2.4) 43(0.7)
R 75 605(72.4) 13 226(69.0) 46 441(73.1) 11 128(74.2) 4810(71.5)
AR [ n(% ) ] <0.001
AN K 84 481(80.9) 16 465(85.9) 50 081(78.9) 12 008(79.9) 5927(88.1)
EL A 4 149(4.0) 336(1.7) 2950(4.7) 765(5.2) 98(1.5)
% 15772(15.1) 2374(12.4) 10 453(16.4) 2239(14.9) 706(10.4)
PIHEE [ n (% ) ] <0.001
A 83449(79.9) 16 383(85.4) 49 852(78.5) 11 543(76.8) 5671(84.4)
R 5530(5.3) 638(3.3) 3.805(6.0) 940(6.3) 147(2.2)
2 3592(3.5) 324(1.7) 2613(4.1) 567(3.8) 88(1.3)
(55N 11 831(11.3) 1830(9.6) 7214(11.4) 1962(13.1) 825(12.1)
PR UL n(% ) ] <0.001
% 39 591(37.9) 7 086(37.0) 23 077(36.3) 6 845(45.7) 2 583(38.3)
i 60 691(58.1) 11 536(60.1) 37 718(59.4) 7 493(49.8) 3944(58.6)
i 4120(4.0) 553(2.9) 2 689(4.3) 674(4.5) 204(3.1)
OFEE (%) ] <0.001
R 83 846(80.3) 16 986(88.6) 49 936(78.7) 11 049(73.6) 5875(87.2)
— B 20 120(19.3) 2166(11.3) 13 241(20.8) 3 868(25.8) 845(12.6)
% 436(0.4) 23(0.1) 307(0.5) 95(0.6) 11(0.2)
HEFTH (%) ] <0.001
Rt 71 499(68.5) 16 127(84.1) 41 276(65.0) 8 594(57.2) 5502(81.6)
— i 30 405(29.1) 2 832(14.8) 20 503(32.3) 5924(39.5) 1146(17.2)
%= 2498(2.4) 216(1.1) 1705(2.7) 494(3.3) 83(1.2)
IRZARAFAE [0 (% ) ] <0.001
HEAE 59 813(57.3) 12 623(65.8) 34 044(53.6) 8 156(54.3) 4990(74.1)
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e (n =104 402) iE Tl KPR ea il Pl p i
. (n=19175) (n =63 484) (n =15 012) (n=6731)
Jii] B 22 252(21.3) 2106(11.0) 14 991(23.6) 4301(28.6) 854(12.7)
A HRZS 22 337(21.4) 4446(23.2) 14 449(22.8) 2555(17.1) 887(13.2)

T BN 5 2270 M T e 2 18] (9 3 228 ik s Pearson Chi — squared test F T HBPLIE A ] 9 70 JE A8 &

2.4 FHhEBZNGENGIEG YR E 4

e s P, DL 1 i iRz 20 T REdLAE 2 B,
INZELL R B SCAL R E (OR = 82.68,95% CI:75. 60 ~
90.42) fH/RHH(OR =2.77,95% CI:2.19 ~3.50) .
ZEWARIG (OR =1.39,95% CI:1.17 ~ 1. 64) E[ELT
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E# (OR =0.72,95% CI:0. 65 ~0.79) 4 K& (OR
=0.92,95% CI:0.86 ~0.99) MAKIFG (OR =0. 51,
95% CI:0.45 ~0.56 ) () NEARZ L5 1A 2 95 1L
B TR

Table 5

I (A E e R BT AR S

Influencing factors of systolic blood pressure trajectory in hypertensive patients

1 2 IR oK PR E 240

2 9 e A

75 OB =1 i 25 [ 4) (X HR =1 95 1 R0 T RRAL)
UTIGIEEY ' OR(95% CI) P (CIEVEEY OR(95% CI) P{Y
P (X BRAL = L)

B -0.123 0.88(0.84 ~0.93) <0.001 -0.285 0.75(0.71 ~0.80) <0.001
A -0.056 0.95(0.94 ~0.95) <0.001 -0.021 0.98(0.98 ~0.98) <0.001
178 (% HE4L = AB )

AT -0.028 0.97(0.91 ~1.04) 0.405 -0.134 0.87(0.80 ~0.95) 0.003

B %I -0.005 0.99(0.93 ~1.06) 0.877 -0.069 0.93(0.85~1.02) 0.123

0 7 0.010 1.01(0.95~1.08) 0.759 -0.024 0.98(0.89 ~1.07) 0.59%4
HERE IR = RE X L)

INFERLLTE 2.737 15.44(14.68 ~16.24) <0.001 4.415 82.68(75.60 ~90.42) <0.001

v 0.902 2.46(2.25~2.70) <0.001 2.005 7.43(6.38 ~8.65) <0.001

[l VAR 0.293 1.34(1.27 ~1.42) <0.001 0.017 1.02(0.86 ~1.20) 0.845
WS WRIR L (X B = B34 )

PN 0.242 1.27(0.78 ~2.08) 0.335 0.416 1.52(0.81 ~2.85) 0.195

(w -0.013 0.99(0.63 ~1.54) 0.955 0.032 1.03(0.58 ~1.85) 0.914

e 0.248 1.28(0.82~2.01) 0.279 0.226 1.25(0.70 ~2.26) 0.452
NS WA -0.005 0.99(0.99 ~1.00) <0.001 0.002 1.00(1.00 ~1.00) 0.132
I 45 R B4 4 -0.009 0.99(0.98 ~1.00) 0.011 -0.016 0.98(0.98 ~0.99) <0.001
T L, Je oK -0.002 1.00(1.00 ~1.00) 0.115 0.009 1.01(1.01 ~1.01) <0.001
MR EFERC (T HRZ = AT )

NI 0.007 1.01(0.86 ~1.18) 0.933 -0.231 0.79(0.65 ~0.97) 0.026

EHRE 0.043 1.04(0.98 ~1.11) 0.201 0.003 1.00(0.92 ~1.09) 0.953

L -0.051 0.95(0.90 ~1.00) 0. 066 -0.041 0.96(0.89 ~1.03) 0.269
BRI (X IR = AN )

BR -0.721 0.49(0.46 ~0.51) <0.001 -0.856 0.42(0.40 ~0.45) <0.001

B — R KL L 0.244 1.28(1.19 ~1.37) <0.001 0.063 1.06(0.96 ~1.18) 0.216

iV 1.346 3.84(3.12 ~4.73) <0.001 1.019 2.77(2.19 ~3.50) <0.001
WARAR DL (6 BRZH = WA

PN -0.093 0.91(0.85~0.97) 0.006 0.093 1.10(1.01 ~1.20) 0.036

£ A 0.337 1.40(1.22 ~1.61) <0.001 0.326 1.39(1.18 ~1.63) <0.001
PRI (X IR = BK)

MR -0.152 0.86(0.80 ~0.93) <0.001 -0.566 0.57(0.52 ~0.63) <0.001

f#/R 0.044 1.04(0.93 ~1.17) 0.454 -0.216 0.81(0.70 ~0.93) 0.002

ZH 0.481 1.62(1.41 ~1.86) <0.001 0.328 1.39(1.17 ~1.64) <0.001
RO (X IR = 1)

% -0.497 0.61(0.54 ~0.68) <0.001 -0.407 0.67(0.58 ~0.76) <0.001
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1 2 i I KRR E 4 2 2 v iR A 4
gk CBFHR =1 4% g R % 25 T B4l (O =1 985 M35 5 F 2L
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