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[(FE] BHM WITREBRSGLEAFOLESRTEAFELLE T ROXE, HAREBESLENGTHL
MG FRI|AEIRE, Fix AA202F1—12A TR A FPERSISREFTIT 240 ELERS G SRE,
ARFEL TS o ENE/E, 24hsh A0 EENNAMIZASER, 2BFE2ARE, BERS R EAFLREELS
e EFEBE, SAARELEN, BERSR/ELE, REAMS L/ELM, F45046, KEEEZ KA —K
TH,. LERER24hFH Ao ERNHIE, WREUETKE —BREARLESRTE [LIE24h FHKRE E
(24h SBP). & &-F¥ itk /E (dSBP). RE-F¥psE & (nSBP). 24 h-F¥4FiK/E (24h DBP)., & &-F¥4FK)E
(dDBP). &AF34477KkE (nDBP) |, AR &ETRE, RBRRLETRREAZERTIESIA, LKA
R E BT [ G324 hKSE ERRE £ (24h SBP-SD). @Bk EARAE £ (dSBP-SD). &I 45 B AR
# (nSBP-SD). 24 h 473Kk EARAE £ (24h DBP-SD) . & B-A4F3K EARA £ (d DBP-SD) . & ] 4F 3K JE 47 A £
(nDBP-SD) ], JFitH 24 hilk % 2L F A% (24hSBP-CV). B8Rk %G AL F A% (dSBP-CV)., RIDK%EET
F %% (nSBP-CV). 24 h4FKE T F 24 (24h DBP-CV). G BAFKET F 24 (dDBP-CV). &IAA4FKE
TR A3 (nDBP-CV), #¥B24hsh A E W 4R, FH IR AW SR L+ 0 R -F K% EAARE,
RIATE R A M S ERELE, AL, 2. 3Bt —F 5 Bk, R KREMRSAEAFHRIZESZTRARS M
JE4LAe R A R4 (P<0.01), BREMWSREL, RAKZMELEFZRTIRE (BM). BB EARE LA 3
B TREMALEML (P<0.05%P<0.01), P& EHMR bEF 4946 (98.0%), FEAE EH 14 (2.0%);
T& BB o JELAAS A fn B E 24 (4.0%). AEM R & E294] (58.0%). BAYR A /E 194 (38.0%); REAED
JELAA R o JEH 204 (40.0%) . EA R 2 )E234] (46.0%). BA AR B TH (14.0%). 5 A8 B0
B, BERSMEE, RAMS 0EMAHE o5 G AL, EHRRRMHE 0ERGF+ZH (P<0.01); S5BE
VEG R LA JRAVE S R dn R ST B, R fe R AR AR (P<<0.01), 52480 R 20 b
e BM & R4 n SBP, n DBPJF&, Faf. HAF, FaF. JPE-F¥SBP. -F3# DBP A Z B -F¥ SBPFH &, Eaf
T3 DBP AL (P<0.01); RAMEZ /AL %% 24h SBP, 24h DBP. d SBP. d DBP. nSBP. nDBP. dSBP-SD,
n SBP-SD. n DBP-SD# &, + =8 &k-F3)SBP. F# DBP ¥t &, 24h SBP-CV. 24h DBP-CV. d DBP-CV ¥
MK (P<0.053% P<0.01)., 5MEEM S o/ EHLE, KA /&4 24h SBP, 24h DBP, d SBP. d DBP,
n SBP. n DBP. 24h DBP-SD. n DBP-SD &, +=8/&-F¥ SBP. -F¥ DBP¥ 7%, d DBP-CV 4§44 (P<<0.05
HP<0.01), RAMGHMIEMEIEGHMIERIAEZ 186 (36.0%), 2B %4194 (38.0%), 34 %% 134
(26.0%), BHBREEH mEEZFZ A EEIEIFIEZF ARG FEL (P>0.05), &t BEESLEA
B EBRTESZEMARRMA, AT, Lo, FRAIE 2EFwHSAHE,
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Pl M I (masked hypertension, MH) J&
T2 EMEIER , 2EIMIE S5 T+ & 1 — Rl R
B A LB, MHTE YA (0 & A R
16% =, 1E2F ANFFH KA R ik 40% . MHF
S B RFLE g AL R L 0 A
PR 1, JLHLEI AT RS A 3 28 T e R0 52 1)
RS AT I e BT A O . HETE
AR R BLAT X MH RS I A A 3T %6

T2 ARSI A S, i+ 20k
AN HE . PEER, B (RAX - BR) #H: “H
FHAHRE, SRANARET, WMIRZ T, FF i 2= i
£ CRANG—" BT T BB ARSI
WA, AR BRTHES ARER T —
MR ARSI s T R AMER L Z
—, HERWAINZ PR R L B
AN R T AN Sl =S P W= (WA s (WA= 2 A ER e 2
WAEDEITR . AR 24 h3hZs il oW g€
MH IR AR, I 5B+ TR R4k
AL EEIS LS A, B0 MH U IS 3
B S LSRRG AR G, LA S MH A9 g B
IGIRIZST . AFFRATLIAE T ER S FEZ 2 A%
e (EHES . 2017NL-045-02)

1 IR ZE R
1.1 #¥rtrs

MG b e G S R (2018 AR B 1T
B )X MH, J & P I Hs (essential hyper-
tension, EH). FAE M E AFEIEITHE .

MH 2 WibrifE: 1) 2% 1 <140/90 mmHg;
2) 24 /N34 0 H =130/80 mmHg F1/5% 1 & -
¥ 1L K =135/85 mmHg Fil/al % 8] 3 ¥ 1fiL i =120/
70 mmHg,

EH 2 Wi K I 43 G . 76 A 0l F I i 25 )
PEBL T, AR H 3 Yl i R 3AeE K = 140 mmHg
A/EEF 5K K =90 mmHg, Horr, @il Ed% 1 %R
W4 i =140 H <160 mmHg Fl/s &7 5K £ =90 H <
100 mmHg; 75 Il K 9% 2 9% W 46 JE =160 H. <
180 mmHg /8 &7 5K K =100 H <110 mmHg; 71l
JE G 3 9% 0 U 46 =180 mmHg A1/ 8 &F 5K [ =
110 mmHg,

FREIMAEFENRE: 1) 2% 1ME<120/80 mmHg,
2) 24 /NP 0K < 130/80 mmHg, P-4 1fi
JE<135/85 mmHg, &IA]F-3 1l < 120/70 mmHg.

1.2 Atk

FREYER MR 1) £F4 ik MH B2 Wi
e 2) MR AT B e 25 5l A HI R R 259036
JrEA 2 3) ZBMIERE .

JREMSEIMEA: 1) £46 L& EH M2 Hitr
#E; 2) il s . Rk A, CTHR A, HE
oAy SFHERR 4K & M R s 3) 2 JE N R IR R T
255 4) BEAERE

FHARIM AL : 1) FFA LR AR A ) A 5
2) PR e s s 3) BF Mg R E .

1.3 HerkArk

1) A HUBESE | o0 T 5 0 45 ™ 0 I 45
Wiy 2) BIFRERGE . IAIAESE R 3) KSR E R
RERC G -

1.4 BFRAN%

AT T2 MM . 24 h Sh2 i W I K B i
PEAT LR, AN 20224 1—12 H FILAE P ERE3h
BIMEZEAT 24 h 7S MR WA MH AEE . EH A&
RN BRAR IR 4% 506
2 FHik
2.1 —fTHRE

WeSERRAR A . BREETE R . R
MEA AR HREHE A . WL T, B&. ik
q R AR OGS B, IFTH SRR E AR 5
(body mass index, BMI). 2% Il Kl & : V§ 521k
BB, FERE 5~10 min J5 i B2 —NM &b A
B A R A 3K, R AR B 2 min,
TR N B IS MR . %R &% & i
JR2H BB AT IR 3 G
2.2 B )RR

K FH 3 [ T 2% 20 25 1l W 2 48 (Sun Tech
Medical, 1“5 : Model 250) 5% [F8: 00 &K H I
F-8: 0L, WallERe Ay . A (06: 00-
20: 00) %15 minill& 17K, #0H (20: 00-06: 00)
B30 min Ml 1Yk, SRR B> 80% R4
i, e 24 hiE/KPE, A AccuWin Pro v3
L AT A X6 i 00 R 235 SR A5 A, e S IR
AR SR SCFE bR o B ORI Y R A, W
W) A2 S s e AR S s R Bz 3, R
HFRE -

2.3 MERIRARA T ik
2.3.1 ®EBRFERLSA MIEERTE: 0
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S 24 h UL 45 5 (24h SBP) . H S #4046 &
(d SBP) . W [E]F-¥U i (n SBP) . 24 h-F-H4F
sk (24h DBP) . FIEF-¥EF5K % (d DBP) ., &
[EE 475k (n DBP) . 3T LI ESEGEHITIHHE,
WA T R = [ (R4 -1 [ 308D /1
A x100%. R N R =10% H<20%
SRR, =0 H<10% MHERRINE, <0 Mk
FIFSIM T, >20% A AR
2.3.2 R EFH ISR 24 h IS R bR AE 2
(24h SBP-SD) . 1B W4 FEtnifE 2% (d SBP-SD) .
AW 48 B AR EZE  (n SBP-SD) . 24 h &F 1K JE bR ife
72(24h DBP-SD) . H/E & 5K HAn#E 2 (d DBP-SD) |
W4T K EFR#EZ  (n DBP-SD), 8 24 h 4%
A5 ZRHC (24h SBP-CV) | B W4 1R 748 5+ R AL
(d SBP-CV) . %[ 4i FEAr 5 240 (n SBP-CV) |
24 h &7 5K KA 7 2 %0 (24h DBP-CV) . FE4EFiKIE
BSEZRE (dDBP-CV) . & EIEFIKEAZ ST RE (n
DBP-CV) . L5728 5 R A =3h A lEARiE 22/3h A5 1
JEFHI{EX1009% 2
2.3.3 T=mR-FHIHME RYE 240 ShA M E
W gE R, A& H TR (23: 00-01: 00).
B (01: 00-03: 00) . B HF (03: 00-05: 00) .
YpEs (05: 00-07: 00). J&HF (07: 00-09: 00) .
B (09: 00-11: 00). “FHf (11: 00-13: 00) .
AREF (13: 00-15: 00) . HIEf (15: 00-17: 00) .
PR (17: 00-19: 00) . Fht (19: 00-21: 00) .
ZiF (21: 00-23: 00) ~F34uied i X &7 5k % .

XA 2H A2 AT A, I il s AN ] 43
PR R T A bR LLER
2.4 %itFHE

K SPSS 25. 0 84T Ge it o b o TR R

DA R, SRR RS . iHEERT A IES
A LOP S (EbRE2E (xes) PR, Z4U1ATHLER
SKHRE R I 22500, W ELESR I LSD ik A
5 IE 2 43 A B DL e (57 8508 9 o5 5 [ M (P, P ]
Fon, KM Kruskal-Wallis B FIKG B, FE 74T 86
. PLP<0.05 WESAGIEE L.
3 #R
3.1 BWZRF—HER

1w, SAZAERI K ESTRIFE
SC(P>0.05); BRbEdE e k] . B & M i
ZH R WO . PO EL 5 S BMIT ¥4 g B AR i R 4
(P<<0.053% P<<0.01); Bl P i il o 20 47 % 3 3%
PR R . SR A LR (P<0.01) .
AR MERG 1. 2. 3UREMEN . . BMI
FIR AR S ARG Ol e e 22 R e it L (P>
0.05).
3.2 BAZRE A d R SRR

Foon, SHAEIM R R, Bt m R4
n SBP, n DBPJ} & (P<0.01); J& &1 i E4H
24h SBP, 24h DBP, d SBP. d DBP, nSBP, n DBPF}
f (P<0.01). SEREEMES M RA A, TR &M
IfilJE £ 24h SBP, 24h DBP, d SBP. d DBP, n SBP,
n DBPFHE (P<0.01). JRRMEEIMER 1. 2. 3
PR HE BTN MESE RIS
(P>0.05).
3.3 BWMZRF RS FAESR E

T3/, SHMEMEH LR, FREMSIDLE
EAS Iy =10 | WA 2o (1WA B B 171 (A [
YR AR IR B T (P<0.01) . SRR
fe IR 2 b, i P o i e 4L A 3 A 2R e b A7)
Fhwr, AR E R EI R (P<0.01), dEFHL

R BHZIAE BN HLEL

Table 1 Comparison of general clinical data among groups
415 B PEREMB (%) W (%) YA (%) WIS, Rs BMI/M (P, P,), kg-m™
FRAE I 41 50 28 (56.0) 5 (10.0) 3 (6.0) 50. 88+13. 36 24.49 (23.40, 25.90)

W B P o 1 2 50 25 (50.0) 13 (26.0) 12 (24.0) 60.96+13. 49" 25.22 (23.30, 26.20) *
Ji R P I 50 33 (66.0) 24 (48.0) V< 23 (46.0) V¢ 48.94+10.97 " 26.09 (25.00, 28.60) ¥
D &P v IS 1 4% 18 10 (55.6) 9 (50.0) 8 (44.4) 49.39+10. 81 26.22 (24.00, 29.30)

D & v LS 2 9% 19 13 (68.4) 7 (36.8) 8 (42.1) 50. 63+10. 97 26.37 (24.70, 28.40)
JEMERMIER3% 13 10 (76.9) 8 (61.5) 7 (53.8) 45.85+11. 42 25.99 (25.30, 29.10)

. BMI, REFEEL

a) SPAEMELH LR, P<0.05; b) SHAEMIEHILE, P<0.01; o) SEEMERIMIEHLE, P<0.05; d) FEEMEEH L,

P<0.01,
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Table 2 Comparison of dynamic blood pressure related indicators among the groups  [mmHg, M(P,, P..)]
2H %) %k 24h SBP 24h DBP d SBP d DBP n SBP n DBP
FAR I R4 50  121.00 (116.00, 73.00 (70.00,  123.42 (119.00,  75.00 (72.00, 108.00 (104.00,  64.00 (62.00,
124. 00) 77.00) 128. 00) 80.00) 111. 00) 66.00)
I e 5 1 50  124.00 (117.75, 73.00 (69.00, 124.00 (117.00, 73.02 (68.00, 124.00 (119.00,  72.00 (68.00,
JE41 130. 00) 79.00) 129. 00) 80.00) 131.00) 76.00)
Ji 2 e 50  147.50 (141.75, 93.00 (88.00,  149.70 (143.00,  94.00 (91.00, 138.00 (127.00,  86.00 (79.00,
JE41 153.25) ¥ 97.00) " 155.00) " 99.00) V" 147.00) ¥ 92.00) V"
RS 18 145.00 (136.80, 91.00 (85.00,  145.50 (139.80,  93.00 (86.80, 136.50 (127.00,  85.00 (76. 80,
IR 14 153.30) 95.00) 155.00) 96.30) 147.00) 90. 80)
TR EE 19 148.00 (142.00, 94.00 (90.00, 150.00 (142.00, 96.00 (91.00, 138.00 (127.00,  86.00 (79.00,
I 2 9% 152.00) 98.00) 156. 00) 100. 00) 142.00) 92.00)
JE A 13 149.00 (144.00, 92.00 (88.50,  150.00 (145.00,  94.00 (91.00, 143.00 (134.00,  86.00 (79.50,
IMLHEE 3 4% 161.00) 99.50) 162. 00) 101. 50) 151.50) 93.00)

7. 24h SBP, 24h Wi 4i[%; 24hDBP, 24h%F5KE;

a) HEAIMEA R, P<0.01; b) SEEMESMELLE, P<0.01,
RT3 BWHZREMEER A LA

dSBP, HEWHE; dDBP, HESTKE; nSBP, WIAIKLEE; n DBP, WIAIEFIKE .

Table 3  Comparison of circadian rhythm of blood pressure among the groups [1(%) ]
20531 %5 AR I e AT I e S AL I Hs FER AN TR 1 e
FHAR I M 20 50 49 (98.0) 1 (2.0) 0 0
Wb e e 2 50 2 (4.0) 29 (58.0) 19 (38.0) 0
Ji R P I s 2 50 20 (40.0) 23 (46.0) 7 (14.0) 0
D &P v AL 1 2% 18 7 (38.9) 7 (38.9) 4 (22.2) 0
D & v LS 2 2% 19 8 (42.1) 10 (52.6) 1 (5.3) 0
D M e ILHE 7 3 4 13 5 (38.5) 6 (46.2) 2 (15.4) 0

IR e 25 5 oG ih24 L (P>0.05) . Ji &M
LR 1, 2, 3R AT A R P 2
SEGIFE L (P>0.05),
3.4 RAAZARA d )RR LA

F4rn, HEARM R R, T PR S I AL
d SBP-SD. n SBP-SD. n DBP-SD J}&, 24h SBP-CV .,
24h DBP-CV. d DBP-CVE#IK (P<<0.055% P<<0.01);
I A v T 25 T S0 S B AR 0l R A L = R
WS L (P>0.05), 5 Rk ke il R4 L
B, R PR @ I 4 24h DBP-SD. n DBP-SD JHi
(P<<0.05 1% P<0.01), d DBP-CV [&fk (P<0.01),
JER MR LR 1, 2, 3RS L RAR Sk e 22
S TGRS (P>0.05),
3.5 Bz FH T RCFH SRR

#5. Fom, HSHMAEMEALLE, REMS
MR Fuf . HEF . S, 9P 34 SBP, -3
DBP S Z I P34 SBP FHiy, ERPFEDBPRER (P<
0.01) . 5FRAR M e 20 K B b v vy i R 4 bb e, Dt

RAEm L+ i R SBP . -3 DBP ¥ T
(P<<0.058¢ P<<0.01). JEAMEmi kR 1. 2. 3
PBH T IR P IET K A
Bikgiit#E L (P>0.05),

HRE 45 i IR X8 Sl ik R 22 1 S e 3k 24 hF-2) 5
i i 1 9 e S U B 7S A 3 I A I I S )
CEHEIASC AR AR, P27 e b M v I e 4t
JREA T B BRARM R 2L L i M v i P L A i 2
oA BT, TR B A Unas-F14 3
ik B i e AR R 2, i TR R P R R 4

Pz B 2 RAEA T 5 B R BN e R R4 %
KH T 2 MY AR E 1 SBP. 34 DBP 22 i 3
T, LB 3, Bt 4 GEHEHREA S 4Rk E
TuF . HEF L B R GPE ax n R A BHRZE R
BREAIFZ: . FRBAMZ K F A KIm 2, iR
I B e e A B R X DU AR 28 ok 4 A R T
SRl kO BH I PRAR M T 4 R TR R
JIINASEEEESE:
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Table 4 Comparison of blood pressure variability related indicators among the groups (x+s)
13 - 24h SBP-SD 24h DBP-SD d SBP-SD d DBP-SD n SBP-SD n DBP-SD
/mmHg /mmHg /mmHg /mmHg /mmHg /mmHg
FRAE M 41 50 13.3242. 61 10. 13+1. 68 11. 84+2. 87 9.12+1. 80 9.98+4. 31 7.92+3.21
Wt B o ML 2L 50 13.27+3.78 9.50+2.27 12.78+3. 43 9.37+2.33 10. 74+3. 74 8.05+3. 00
Jit P v L 4 50 14. 74=3. 45 11. 02+2. 67* 13.95+2.97"  10.05+2. 55 11.56+3. 79 9.38+3.53” ¢
JE R e P 1 4% 18 14.90+3. 01 10. 99+2. 34 14. 46+2. 99 10. 4242. 19 12. 50+4. 21 10. 69+3. 48
JE P e 1P 2 % 19 14.22+3. 00 10. 25+2. 32 13. 62+3. 20 9.22+2. 61 10. 51+3. 34 7.92+3. 86
DR e L 3 4% 13 15. 28+4. 65 12.17+3.32 13.72+2.73 10. 74+2.78 11. 80+3. 68 9.71+2.32
415 1% 24h SBP-CV/%  24h DBP-CV/%  d SBP-CV/% d DBP-CV/% n SBP-CV/% n DBP-CV/%
FUAE I R4 50 11.05+1.92 13.85+2. 18 9.56+2. 13 12. 10+2. 40 9.27+3.79 12.39+5. 01
I B P v 1 4 50 10. 65+2. 97 13. 14+3. 23 10. 30+2. 77 12. 94+3. 39 8.55+2. 94 11.30+4. 31
D 2 e i s 2 50 9.98+2. 01" 11. 89+2. 64" 9.33+1. 89 10. 68+2. 76* < 8.33+2. 57 11. 12+4. 30
D R v I 1 4% 18 10. 37+2. 06 12.35+2. 53 9.92+2.01 11.54+2. 38 9.07+2.76 12.71+3. 84
D R v o 2. 9% 19 9. 68+1. 88 10. 96+2. 53 9.13+2. 02 9.67+2.78 7. 74%2. 60 9.52+5. 19
Ji 5 v o 3 % 13 9.87+2.20 12. 63+2. 75 8. 80+1. 40 10. 96+2. 93 8.15+2. 15 11.28+2. 52

1:: 24h SBP-SD, 24 hi4iEARHES s 24h DBP-SD, 24 h&F5KIEARAEZS ; d SBP-SD, HUSW4HEFRUER ; d DBP-SD, FEEF5KIEARIED 5
n SBP-SD, i EFAEL; n DBP-SD, &IAETIKEARMER:; 24h SBP-CV, 24 hiR4iEA8 5 2%0; 24h DBP-CV, 24 h&FIKEAS R 5L d SBP-CV,
Fa i 4 728 5+ 250 d DBP-CV, F/S&F3KIEZS 5 2%0; n SBP-CV, A4 L8 % 2 %0; n DBP-CV, 7[I&F 3K 528 5 240,

a) SREREMEIMEA R, P<<0.01; b) SERAIMEA A, P<0.01; ¢) SHAHMIEAILE, P<0.05; d) 5k R g,

P<<0.05,

RS SUZAE T A RIS R
Table 5 Comparison of the twelve two-hour average systolic blood pressure among the groups and different grades of
[mmHg, M(P,, P75)]

essential hypertension

2415 %% Tt EIAiD) B gpmst R SAiD)

FUARLIfiL 20 50 105.97 (101.00, 105.11 (100.00, 105.67 (101.50, 110.25 (105.00, 126.80 (119.25, 128.21 (121.00,
111.50) 110.33) 112.33) 120. 40) 131.00) 134.70)

BRlErERIEZL S0 124.00 (118.00, 124.33 (118.00, 126.00 (117.00, 127.59 (119.70, 130.00 (120.00, 124.83 (116.80,
133.00) * 132.00) 137.00) 138.80) * 137.60) 133.30)

JAMEIMEL 50 139.00 (130.50, 135.33 (126.33, 137.00 (125.67, 144.03 (133.40, 152.25 (143.83, 151.77 (144.00,

150.00) * " 144.00) » " 146.50) * 151.00) *¥ 159.00) » " 160. 00) ¥

J AP v 18 135.00 (125.30, 135.00 (125.10, 135.25 (122.00, 140.00 (131.00, 151.42 (140.40, 147.67 (140.10,
JR9% 14% 151.00) 145.00) 147.50) 149. 00) 156. 60) 157.30)

JE A v i 19 136.00 (130.00, 135.00 (124.70, 137.50 (125.70, 144.80 (132.80, 153.75 (142.40, 152.50 (141.00,
JRI% 2 9% 150. 00) 146.70) 147.00) 153.30) 162. 80) 159. 80)

JE M v 13 139.50 (133.70, 135.33 (128.20, 134.50 (129.50, 146.50 (139.20, 153.67 (144.60, 153.60 (146.60,
JR9% 3 9% 152.00) 144.20) 145. 40) 162.20) 169. 20) 171. 80)
2151 1515k Eain) FNi) Hi i (k) 4] e
FAR I A2 50 124.42 (118.00, 118.67 (112.50, 125.00 (117.80, 126.73 (119.00, 124.00 (116.50, 116.50 (111.00,

130. 40) 125.57) 131. 80) 132. 80) 130. 00) 122.00)
FaRErmEZe 50 121.50 (112.86, 116.83 (110.67, 125.77 (115.80, 129.50 (120.80, 125.59 (117.40, 123.33 (116.50,
126.00) 126.17) 133.70) 135. 80) 131.90) 136.25)
JEAPERIMELL 50 147.50 (138.80, 143.60 (133.50, 149.17 (142.80, 155.16 (146.00, 150.17 (142.40, 145.75 (136.00,
154.40) @ ¥ 151.00) ¥ 157.90) ¥ 163.30) ¥ 162.70) ¥ 156.75) ¥
D&M v 18 145.92 (136.70, 140.03 (130.00, 148.34 (140.10, 155.67 (141.40, 149.83 (140.50, 147.25 (128.20,
FE9 19% 151.20) 147.50) 153.00) 159. 60) 159.30) 158.30)
Je M v 19 147.50 (133.80, 143.60 (132.70, 147.60 (137.80, 150.00 (146.50, 150.17 (138.00, 152.50 (138.30,
FE9 2 9% 153.30) 152.80) 158.40) 163. 80) 163.50) 159.00)
Ji &M v i 13 152.33 (143.10, 145.83 (138.40, 152.17 (145.40, 155.50 (150.20, 150.80 (144.30, 144.50 (138.80,
FER 39 157.50) 156.00) 163. 10) 165. 80) 167.50) 153.90)

a) SEAHIMEA LS, P<0.01; b) SEEMEMELLE, P<0.01; ¢) SKEEM&EINEH LK, P<0.05,
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Fo6 KUZAH T AR TFIET IR
Table 6 Comparison of the twelve two-hour average diastolic blood pressure among the groups and different grades of

[mmHg, M(P,, P,)]

essential hypertension

20 51 15155 T Hif B opmt =in SAin)

FEARLIfIL 2 50  64.00 (60.20, 63.00 (58.60, 64.00 (60.67,  67.75 (64.25,  77.88 (74.50, 79.79 (75.20,
67.50) 66. 10) 66.50) 70.67) 82.20) 85.30)

Mg tEm i Egl 50 72.00 (65.90, 72.50 (65.00, 72.00 (68.50,  75.50 (68.33,  79.00 (67.70, 74.17 (65.50,
78.80) 76.10) ¥ 79.00) ¥ 82.40) ¥ 85.50) 81.20)

FEMEMES 50 84.50 (77.50, 83.50 (78.50, 83.67 (74.50,  91.00 (84.60, 97.42 (88.90, 96.25 (91.70,

93.00) V" 89.80) " 93.00) V" 97.67) VY 104.30) ¥ 104.20) Y

FURMEREILE 18 84.25 (73.10, 83.17 (78.50, 77.25 (72.00,  87.38 (81.10, 92.92 (86. 80, 95.92 (85.00,
s 14 89.00) 90.30) 91.80) 93.30) 100. 10) 100. 40)

FoRMELE 19 86.33 (79.00, 83.67 (79.50, 85.00 (76.50,  93.75 (84.60, 101.67 (94.80, 97.00 (88.30,
I 2 4 94.50) 90. 00) 93.00) 100. 30) 105. 80) 104. 00)

FURMERILE 13 83.50 (77.50, 84.00 (76.00, 86.50 (79.00,  92.67 (88.10,  97.50 (89.30,  101.86 (95.30,
UEREN 90. 80) 92.00) 94.00) 97.70) 106. 80) 113.90)
2H 51 1% A EN) A Py i Zmf

FEARLIfIL ) 2H 50  76.65 (70.40, 71.71 (66.00, 76.50 (71.17,  77.00 (72.83,  74.67 (70.43, 69.51 (66.50,
79.90) 77.83) 81.60) 82.83) 79.00) 74.25)

KalEtEmiEd 50 73.77 (66.70, 71.00 (58.50, 74.50 (66.80,  77.33 (72.33,  73.67 (68.43, 72.75 (65.60,
78.20) 76.67) 79.20) 82.50) 79.20) 77.33)

BURTESIMELL 50 94.25 (85.40, 89.33 (82.60, 94.74 (89.50,  97.67 (90.80,  95.66 (88.50, 90. 40 (83.00,

100. 50) ¥ 96.33) “" 98.67) V" 104.80) ¥ 101.80) " 99.50) ~ "

FUORPERILE 18 93.92 (82.10, 86.70 (78.00, 92.25 (85.10,  94.50 (82.50,  93.22 (85.90, 86.03 (81.20,
e 99. 40) 94.90) 97.80) 103. 60) 98.70) 100. 20)

JEMERILE 19 91.40 (85.70, 90.17 (83.30, 95.20 (90.30,  97.67 (92.70,  97.67 (90.80, 94.80 (87.00,
5 24 101. 60) 97. 40) 101.00) 108.90) 105. 00) 105.00)

FEMEILE 13 95.71 (88.50, 88.50 (85.60, 96.50 (91.70,  99.80 (91.00, 95.60 (88.30, 87.25 (81.20,
UEREN 101.90) 99.00) 101. 40) 109. 80) 101.90) 93.40)

a) HEUAIMEA LA, P<0.01; b) SEEMESMEL LE, P<0.01,
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Circadian Rhythm of Blood Pressure in Patients with Masked Hypertension and its Relationship with Twelve
Two-hour Periods: A Cross-sectional Study

WANG Lingli**, LIU Ming', WANG Mingchun', ZHAO Shumei', GONG Xiaoyan'*, FU Mengyu’, YUAN
Xiao'?, LIU Lanying'?

1. Affiliated Hospital of Nanjing University of Chinese Medicine/Jiangsu Province Hospital of Traditional Chinese Medicine, Nanjing,
210029; 2. The First Clinical Medical College, Nanjing University of Chinese Medicine; 3. Institute of Health and Wellness, Jiangsu
Open University

ABSTRACT Objective To explore the characteristics of circadian rhythm of blood pressure in patients with
masked hypertension (MH) and its relationship with twelve two-hour peirods, providing a basis for early detection and
intervention of MH. Methods Patients who underwent 24-hour ambulatory blood pressure examination in the ambu-
latory blood pressure room of Jiangsu Province Hospital of Chinese Medicine from January to December 2022 were
enrolled, and according to their outpatient blood pressure measurements, 24-hour ambulatory blood pressure monitor-
ing and follow-up survey results, the MH, essential hypertension (EH) and normal blood pressure groups were classified,
with 50 cases in each group. The general data, office blood pressure and 24-hour ambulatory blood pressure monitor-
ing data were collected. The circadian rhythm of blood pressure including 24-hour average systolic blood pressure
(24h SBP), daytime average systolic blood pressure (d SBP), nighttime average systolic blood pressure (n SBP), 24-
hour average diastolic blood pressure (24h DBP), daytime average diastolic blood pressure (d DBP), and nighttime
average diastolic blood pressure (n DBP) were compared among the groups, and the nighttime blood pressure dipping
percentage was calculated. The type of circadian rhythm was determined based on the nighttime blood pressure
dipping percentage. The variability of blood pressure including 24h SBP standard deviation (24h SBP-SD), d SBP
standard deviation (dSBP-SD), n SBP standard deviation (nSBP-SD), 24h DBP standard deviation (24h DBP-SD),
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d DBP standard deviation (dDBP-SD), and n DBP standard deviation (nDBP-SD) were compared among groups, and
the corresponding coefficient of variation (CV), that is, 24h SBP-CV, d SBP-CV, n SBP-CV, 24h DBP-CV, d DBP-CV
and n DBP-CV, were calculated. Based on the 24-hour ambulatory blood pressure monitoring results, the twelve two-
hour average SBP and DBP in each group were calculated and compared. Simultaneously, patients with EH were
divided into grades 1, 2, and 3 for further stratified analysis. Results The age of the MH group was significantly
higher than that of the EH group and the normal blood pressure group (P<<0.01). The body mass index (BMI) and
the proportion of smoking and alcohol consumption in the MH group and the EH group were significantly higher than
those in the normal blood pressure group (P<<0. 05 or P<<0.01). In the normal blood pressure group, there were 49
dipper patterns (98.0%) and one non-dipper pattern (2.0%) ; in the MH group, there were two dipper patterns
(4.0%), 29 non-dipper patterns (58. 0% ) and 19 reverse-dipper patterns (38. 0%) ; in the EH group, there were 20
dipper patterns (40. 0%) , 23 non-dipper patterns (46. 0%) and seven reverse-dipper patterns (14.0% ). Compared
to the normal blood pressure group, the groups of MH and EH had significantly decreased proportion of dipper pat-
tern and increased proportion of non-dipper and reverse-dipper pattern (P<<0. 01) ; the proportion of dipper pattern in
the MH group was lower than that in the EH group, while the proportion of reverse-dipper pattern was higher (P<<
0.01). Compared to those in the normal blood pressure group, n SBP and n DBP in the MH group, as well as the the
average SBP and average DBP at Zi hour ( FH}, 23:00-1:00), Chou hour ( H.H}, 1:00-3:00), Yin hour ( &
i, 3:00-5:00) , Mao hour (GJHf, 5:00-7:00) and average SBP at Hai hour (ZH, 21:00-23:00) in the
MH group increased, while the average DBP at Si hour ( BV, 9:00-11:00) decreased (P<<0.01); 24h SBP, 24h
DBP, d SBP, d DBP, n SBP, and n DBP,d SBP-SD, n SBP-SD, n DBP-SD increased, as well as the average SBP
and average DBP at twelve two-hour periods increased in the EH group, while the 24h SBP-CV, 24h DBP-CV, and d
DBP-CV in the EH group decreased (P<<0.05 or P<<0.01). The EH group had higher 24h SBP, 24h DBP, d
SBP, d DBP, n SBP, n DBP, 24h DBP-SD and n DBP-SD , as well as higher average SBP and DBP at all twelve two-
hour periods, and lower d DBP-CV than the MH group(P<<0. 05 or P<<0.01). The EH group had 18 cases of grade 1
(36.0% ), 19 cases of grade 2 (38.0% ) and 13 cases of grade 3 (26.0% ), with no significant differences among
groups (P>0.05). Conclusion The circadian rhythm of blood pressure in MH patients are mostly non-dipper and
reverse-dipper patterns, and the abnormal elevation of blood pressure is obvious at Zi hour, Chou hour, Yin hour and
Mao hour (23:00-7:00).

Keywords masked hypertension; circadian rhythm; non-dipper pattern hypertension; reverse-dipper pattern hyperten-

sion; essential hypertension; twelve two-hour periods; blood pressure variability
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