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[ ABSTRACT] Aim To investigate the correlation between the 24 hours ambulatory systolic blood pressure ( SBP)
and brachial-ankle pulse wave velocity (baPWV) in the elderly. Methods The first health examination for in-service
and retired staff in Kailuan Group Company was performed from 2006 to 2007, with the second, third health examination
from 2008 to 2009, 2010 to 2011 respectively. At the third health examination, a cluster random sample of 2814 cases =
60 years old and retired employees was selected, and ambulatory blood pressure, baPWV, etc. were examined. 2464
cases met the inclusion criteria, and 1004 cases had complete data. ~Multivariate linear regression analysis was used to an-
alyze the correlation between 24hSBP, day SBP, night SBP and baPWV. Results (1) Research subjects were
divided into three groups according to 24hSBP, day SBP and night SBP tertiles. baPWV was increased with the increase
of 24hSBP, day SBP and night SBP (all P<0.001). (2) Multivariable linear regression analysis showed that when
24hSBP, day SBP, night SBP increased 1 standard deviation, BaPWV was increased by 81. 15, 73. 18, 81. 30 cm/s, after
adjustment for confounding factors. In addition, the diagnosis room SBP also showed a linear positive correlation with baP-
WYV, and the regression coefficient of diagnosis room SBP was larger than that of ambulatory SBP. Conclusion
24hSBP, day SBP and night SBP are positively correlated with baPWV , but the correlation was weaker than that of diagno-

sis room SBP.
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(GIRERTLE: ) [IP=N | AR VA Al A SN R
R, B BUE Bk g E BN & IR A
AN O LA 5 P A S A R R L Bk
WAL DIAROE > R R KAk 1% 5 380 ( brachial -
ankle pulse wave velocity, baPWV ) 42 [z Bl 5 Jhk &% fifi
M BURIE AR AN A PRI R E T I
[ (systolic blood pressure, SBP) /K- baPWV %1
FHOC S22 M S kAL R B R

JLH4ER2 % Ik — BAE A & 12 W i bR
LS BRITIAR R 58 & B, 4045 24 h gh3S 1M &
Wi (24 hour ambulatory blood pressure monitoring,
24hABPM) 75 N (1912 38 1 i He 600 i 1L 585 = 1)
FARZRE 4 A T2 E i, 45
B8 MW 7e B HE 7 K I R MR D A
24hABPM " HRFATIH, [ A B Z 56T 24 h
HIAIME S Z4E N baPWV SEBEME A R EEARBFIT,
e, FATTLL T BEE S (S : ChiCTR-TNC-1100
1489) H#k sy =60 2 B NHE R BFFERS B2, R 70 A
24 h HI[8] BZ[8] SBP XF&4F AR baPWV [H5200

1 #ARERFZE

1.1 HRITH

2006 ~2007 4 f1 FF 3R & E Bt PR AT E B AT
BREEER FRERXEER FEEEEER,
FRERXRWER FRALEER FEAELE
b ARERREER FELRHER FEEK S
Frkit 11 RER MNP R E AR K& RKR T
Y&V RERES, REMXR, ELHT
2008 ~2009 2010 ~2011 EdH 5% 1 Kk E
% AN RAEAEE MR A F — ARG E 1 KA By B
W A HEAT 5 2.3 IR AR AR R A R AR
B AWML FHREANHREE | KEEES,

FEE 3 KA B A B R R R A R B 07 ok X
EFRBER FEMATEER. . FEREEE K
THRERDLEH =60 T REABRAKR T
16 h &2k AR, T G 44 FB A A BE 25% th b 15 B AL 30
BUAE N #F 5 0 &, 5 Rk B R R R T B IR AE AR R X
SERBEREHTAREA# - STV ELENE A
W E % e H F A & 24hABPM  baPWV 4 2 K
ERE AR,

1.2 NiEFRAEFHERR AR A

N#EARE (1) EFERLEER FEAEE K,
FrERB A ERIFATERD LFH =60 ¥ B H R
BL;(2)8 R LT ERK, LA EEZRE,

(3) sl ) ok, ok 2 B 5 (4) Bl & A fm A
FRAEZFEES, HRATE: (1) 7 EERF
Bos L 5 (2) AR 748 (&M FH>6 K/ 5);5(3)
NEBH FERE NS (4)2 AARA T
TERAY e RGN I WEL D XHE
BIEREAY,
1.3 RITHRFIFENENEIER

FATRFFERARINERAFRARRALAE K
EXBY, WENEFEN . FEAXLTEL L H
4 7.00~9.00 ﬁ?flﬁlﬁlm*fﬂf,/m%ﬁﬁ 30 min 2=
WOE AR e, 7 A 15 min, KA SR EW K
AR L E T & A B Bk ofn JE , SBP 3 BUEO K
F % 1,475 & (diastolic blood pressure, DBP) 3 #
BHREFSF, EEZMNE3I R, FRUENRF 1~2
min,miﬁﬂﬂﬁo REEX NI FFHEREDRI
OB BRI A F P ERRAE(EREE
50% LA £ ) 100 mL; 7 & 0% 2 X A B E o0 (40
T 1B B Rz g R ) =3 0K/, =230 2/ K
1.4 24 h ZhE5ME LN

24hABPM % Al £ Bt CE, % B FDA, #
SFDA A3E#y SunTech Oscar2 3 7 i JE U 1] £ LA B
% [# Spacelabs Ultralite 90217 24 2 i £ W 3] £,
BRSO EENEE RIEAA LR ERIFw
o MEHEHRLSZHKE N HFRE BALHL
B UAZRAE AR ERE, RIEWHF L EEH,
MEBELE, HEREERZRFNELEHFEFT
RER, BIRMNER EELS, Rk FEMN
EMBERS,MEETEFEH  RPRELX
ShEMZIRE, A ME R B A, ZRE T IEE
HE S KRS, BIRE P E L ER
fo s 4K T 5 38 3% o R B B A, B A E
W ey AT o A % 3k B e R BBy 70% DA
b BB E R EH =10 K, RBEE KA FEH =S
KU MEMERGH AR 2 h, B A E
E X K 6:00AM ~ 10; 00PM, 7 5] # 8] & 3 & 10
00PM~6:00AM,, 3} 7 i £ % 5k 6:00AM ~10:00PM
15 min W & 1 7/"(,10;00PM~6;00AM 4 30 min
ME 1R, shAFHKYE R 24hABPM FT 13 iy F
H 4 JE & %, B 24hSBP | B 5] SBP 7 5] SBP,
1.5 SEIGEKN

FHMAYE EF 7:00~9:00 4 B R AT
i 5 mL, 4 8 SR B, T A A R AR AR,
E A N E F8 AT B FE . L R E ML B (fasting
blood glucose, FBG ) . & f2 [& B (total cholesterol,
TC) . H 8 = Fg (triglyceride , TG) X & % C R 5 & @
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( high-sensitivity C-reactive protein, hs-CRP) %, 4
— B 3L 7600 B 2 & 4 % 2 A ORI 3R & 4
AR, B — 2% A 50 VT 4 1
1.6 BREEEESEENE

KRR RET (FE) ARG AN
BP-203RPE Il [ % 1t 20 fik 8 fb & I % & % &
baPWV # {6, #id M4 % HEERHEE, oF
£ ERRFE 22~25C 2 8, M E A B WEA &
WO, R E S min BB, RN ES Z MR L H
BORE R F R, I T4 B R A R AR
CH, EMTE RFFORLETEARBM, BT
B JE w2 T B RO BRCBR IS, BB A AT
RA R B, W THREREEL2~3 em, T
B A EARREAT RN, T4 Bk 1~
2em; 0 HFREEBHTZAH MK, 25 KA K
WO RERE, XELRNEGLELNE 2 K,
BE2REFEBAREER, KFARXRAE EHMN
baPWV 0y 8 K AH 34T 24T
1.7 #Fit=ZEAHE

2006 ~2007 2008 ~ 2009 2010~ 2011 4 J& {4 %t
FHEAERERLHIN, AXNE LEEFELE
Bt EALE S5 R Oracle 10.2g 3032 & ;baPWV
M 5 By 3 4E A Epidata 3.0 2L 3048 & | B3 h AR
RN, Fl SPSS 13.0 #4T it 247, EA 2 A7 By 3t
B R ks o, T4 18] b B R J ST AR AR ¢ A 365 1R
AT EVOR, X B % E T« %, #HAT
P He e, TR B B R (%) ko, 4L L
AX B, & %8k A kA X 4 A7 24hSBP, B [A]

% 1. 3% 24hSBP S AR R EH—B 1B R

SBP .7 18] SBP 5 baPWV Wy x ¥, A5 %A % H
E 4% ME A FiK SBP 5 baPWV BB DL P
<0.05(FM) K= FHFITFE XL,

2 &% R

P ik 3 BT S B AR HLAE I = 60 % T TR
IRPR B T AT 12257 6] ( A7 565 3 W M e A A LA i
=60 % BT RAK B THY 52.67%) , 3% 25% L0
i 3064 1], Hor R B S InA 58 #2860 5 (&
R 93.34%) (H i TR R FRESINE 46 #i, i
LS IMAWFEH 2814 B (LPRIEH91.84%) . H
A A HEBRBRUEE A 350 B3], SEPRABE 2464 {51 2H B
WF5EBAS

TE 2464 BIBFFE X4 b, 58 i 24hABPM 75 1838
i, e 24 h SIS MRS IR FR# 260 41 ( H (7] 5]
UM EFERANTEAR 40 ], B 18] 3 25 i B8 B AS I5 4T
220 ) ,baPWV FERHR I 574 ], 5 2L 1004 4]
5387 24hSBP | H [H] SBP 7&%[H] SBP X baPWV 5200
2.1 HRIHK—MIEFER

TE 1004 FIWFFEXT 5, 4 24hSBP = 2351 50K
WEFERF 424y A 3 40, Bl 24hSBP 3 &, 4E % SBP |
DBP &5 #5844 ( body mass index, BMI) . FBG lg[ hs-
CRP 7K R B i R R e 24 L A5 35 22 7
R (P<0.01;3 1), e i R Ak & il o3 45
KB, L s 20 B9 4F % SBP ., DBP | BMI, FBG
baPWV lg[ hs-CRP ] DL K PRV | 1A 88 b 1) L 3] 2
ETARREMMEL (£ 2)

Table 1. The general situation of the research objects after grouping according to 24hSBP

moH E—MiH (n=334) M 4H (n=335) 5= 4 (n=335) F/ X P1E
TR (S 66.52+5.83 68.23+6.11 67.01+5.98 7.30 0.001
FECH) 185(55.4%) 213(63.6%) 233(69.6%) 14.48 0.001
SBP ( mmHg) 127.88+17.60 138.56+18.24 145.92+20.42 58.02 <0.001
DBP ( mmHg) 79.88+10.25 82.78+10.38 87.43+11.47 31.68 <0.001
baPWV (em/s) 1637.5+320.6 1834.8+444.7 1948.7+438.8 50.42 <0.001
BMI(kg/m?) 24.30+3.11 25.47£2.97 26.05+3.29 19.75 <0.001
FBG(mmol/L) 5.47+1.00 6.04+1.69 6.06+1.80 11.82 <0.001
TC( mmol/L) 5.33x1.14 5.52+4.39 5.34x1.17 0.38 0.686
15[ TG ] 0.12+0.22 0.1620.25 0.140.22 1.66 0.191
lg[ hs-CRP ] 0.04+0.46 0.09+0.45 0.19+0.49 6.42 0.002
UZEIED) 50(15.0%) 43(12.8%) 54(16.1%) 1.49 0.475
PRI (5] 45(13.5%) 57(17.0%) 52(15.5%) 1.63 0.443
RE R (1)) 80(24.0%) 63(18.8%) 67(20.0%) 2.93 0.231
1 I (1)) 106(31.7%) 183(54.6%) 197(58.8%) 56.86 <0.001
e R 5 245 (1)) 43(12.9%) 93(27.8%) 101(30.1%) 32.49 <0.001

1g[ TG ] : X BFL 455 (1 TG ;1g[ hs-CRP ] : X K e J5 1) hs-CRP
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K2 REERMNESARRNRE—KE R
Table 2. The general situation of the research objects after

grouping according to whether there is hypertension

xR 3. BABRKERESFEELLR (cn/s)
Table 3. Comparison of brachial-ankle pulse wave velocity

in various groups (cm/s)

A i 2H i 1L A 2

= H (n=518) (n=4s6) VX P
() 66.55+5.99 68.00£5.95  -3.84 <0.001
FE(H) 324(62.5%)  307(63.2%) 0.04 0.839
SBP (mmHg) 120.19+10.90  147.3417.45 -23.14 <0.001
DBP ( mmHg) 76.24+7.07  87.44x11.00 -15.06 <0.001
baPWV(em/s)  1727.84417.6  1891.8+416.9  —6.23 <0.001
BMI(kg/m?) 24.63+3.14 25.64+3.19  -4.09 <0.001
FBG( mmol/L) 5.65+1.28 5.97+1.69 -2.71 0.007
TC( mmol/L) 5.33£1.09 5.43+3.29 -0.48 0.634
Lg[ TG] 0.12+0.24 0.15+0.23 -1.86 0.063
Lg[ hs-CRP ] 0.06+0.47 0.140.47 -2.21 0.027
WA (5] 61(11.8%) 86(17.7%) 7.03 0.008
R () 55(10.6%) 99(20.4% ) 18.37 <0.001
RE B () 82(15.8%) 128(26.3%)  16.74 <0.001

lg[ TG : X B 5 19 TG ;g hs-CRP | ; RS 1Y hs-CRP,

22 HHBRBERESEEILR

$it % 24hSBP | H ] SBP 7 [H] SBP =43 44
ST RTG53 3 41, B % 24hSBP | H [i] SBP (1%
[5] SBP Ft& , baPWV B4 () P<0.001;£ 3 K1),

44 Q1 Q2 Q3 Q1
ik 334 335 335 335

P<0.001
2400
2300
2200
2100
2000
1900
1800
1700
1600
1500
1400
1300

baPWV (cm/s )

24hSBP
B 1. FAERKERESEESITE

Figure 1. Statistical chart of brachial-ankle pulse wave velocity in various groups

2.4 ®M baPWV B E XL MEE P

PIEZSEME baPWV VEh I AR 5, 5351 L 24hSBP |
H 8] SBP #%[8] SBP fEh A A8 &, SR H 22 I 2 et [ml
U334 K1 24hSBP | H 8] SBP  #[] SBP X} baPWV
BRI, ALIEI2 % SBP AR 1450 . BMI FBG | TC \Ig
[TG] lg[ hs-CRP ] W AR K A4 B #8000 . IR % 24
Ja 4k S i 7%, 24hSBP | H [6] SBP, # [d] SBP ¥ 5
baPWV 1775 28 £ 1E4H 3G (P <0.05) , 24hSBP | H []
SBP 7&[H] SBP RGN 1 ARiEZE , baPWV F3 i3I
81.15.73.18 .81.30 cm/s;12% SBP 155 baPWV 4%
PEIEF G, H B I K F 303 SBP, BLAb, 4F#% g
[TG] JREFIEZG5 baPWV S IEAISE, T BMI K H
%5 baPWV R HAHI(FKS)

HIASIME  HE—AMEL(Q1) HTAMEAL(Q2) H=/i4l(Q3)  PAH

24hSBP 1637.5+320.6 1834.8+444.7 1948.7+438.8  <0.001
H [i] SBP 1642.7+314.3 1838.4+448.2 1940.8+444.3  <0.001
#la) SBP 1665.9+338.9 1809.4+452.9 1946.3+428.3  <0.001

2.3 BhESWHEES baPWV HRIEE DI
MEEARWRE 501 5 B AH OC 73 BT 71 < 24hSBP |

H 6] SBP 7% [H] SBP 5 baPWV $J5 IEA G, M E R

0350 0.343 .0.336,0.306 () P<0.001;3 4) .

& 4. HBWLHEES baPWV HIRHE X
Table 4. The partial correlation analysis of dynamic systolic

blood pressure and baPW

i H 24hSBP H 4] SBP % 8] SBP
r 18 0.343 0.336 0.306
P1{H <0.001 <0.001 <0.001
Q2 Q3 Q1 Q2 Q3
335 334 334 336 334

P<0.001 P<0.001

Hi& SBP

% 18] SBP

3 3t g

UKL A2 S T 2 e Wit K S ok 3 5 R R )
R bR Z —, H B I A AT 5 o0 1 A8 5 4 0k 57 A
ST LR 32 % 4000 1 14 A TR 3R R 0 R
MR AR 'S 2 285 1 e W 3% 347 B A 12 R v I
FESIR JEFRGIT Y B K . A FEAMIESE
438,24 h B4 SBP 5 baPWV R IEAH N SR
FE N M= 6T 24 h s RS Z4E N baPWV &
A ) RAE A SR

TATH W78 & L, baPWV Fifi & 24hSBP | H []
SBP X [H] SBP Ft i i 3400 ; 2h S W4 . 5 baPWV
A AH 5643 BT @7, 24hSBP | H 8] SBP % H] SBP 5
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R 5. %0 baPWV K & EREL M EAD
Table 5. Multi-factor linear regression analysis for the influ-
ence of baPWV

A IS ES BfE PfH 95%CI R?
Fi%I 1 24hSBP(+15.31 mmHg) 81.15 <0.001 47.86~114.44 0.341
2% SBP(+20.71 mmHg)  148.52 <0.001 115.55~181.48

A 16.45 <0.001 11.55~21.35
BMI -19.22 <0.001 -28.45~-10.00
1g[ TG 138.93 0.027 15.80~262.06
HE B -68.29 0.039 -133.25~-3.32
IR K& 25 72.58  0.025 9.14~136.03

iR 2 HIA] SBP(+15.63 mmHg)  73.18 <0.001 40.01~106.35 0.336
2% SBP(+20.71 mmHg)  151.69 <0.001 118.55~184.83

AR 16.60 <0.001 11.68~21.53
BMI -18.73 <0.001 -27.97~-9.49
1g[ TG 141.02  0.025 17.43~264.61
A B -70.38 0.034 -135.55~-5.21
PR I 24 75.36  0.020 11.76~138.96

3 7% 1] SBP(+16.63 mmHg)  81.30 <0.001 49.42~113.18 0.343
2% SBP(+20.71 mmHg)  156.27 <0.001 124.95~187.58

AR 1539 <0.001 10.52~20.27
BMI -19.01 <0.001 -28.19~-9.82
A R -65.95 0.046 -130.82~-1.07

iR I 24 7242 0.025 9.12~135.72

baPWV YR IEASE, HMAHRRBINRE, S
SBP 5 baPWV fCHKFREE M 24 h H [A] AKX
55 Ushigome 231555 758 1] 2 UK b g A TEE AT
TGN L SRARRL, AAT & IS BE | H [H] 7%
[8] -] SBP 5 baPWV £ IEAH5E( P<0.001) ,{HICHK
FEEERZIE]) SBP (r=0.273) KT HIH SBP(r=0.270) .

LW IEAE WS ) BMI L, FBG  TC | 1g[ TG ] . 1g
[ hs-CRP ] WRIH DRI AR T HROR IR I 1 25 S TR A%
K5, 2 B2 2k B o 45 38 8Os, 46
24hSBP  H [H] SBP % [a] SBP 75N 324 SBP 15
baPWV 1 2% % IE A 56, (H N B RECK N KRFE,
24hSBP 7% [d] SBP K T H [d] SBP, Wei Z£1%) %}
1047 I 28 [ He 3A 97 19 a0t = N HBE 9 & 3R
24hSBP 5 PWV R ZMEM XK, B H M 0.76 m/s,
Ozawa %5 6 43 #1351 N BE 24 h 345 SBP X
baPWV ()52 i B, A% 1 Al VR 2% P & 5 45 3 BoR
24hSBP 7Z1f] SBP 5 baPWV LR PEAH G (B 2309 M
0.31.0.30,P<0.01) , Karpettas 2% %t 45 3% F& IR 16
I 0 e I N B AT 00 5 2 O B A R 5T K
P, Bh A i SRR SBP X PWV #9748 fL HA
TMAE . Ozawa . Karpettas 25 B9 iff 5% 3 11k 52 7% (0]
SBP 5 baPWV I T1, FRATHED, 5 H (4] 46
Lo, D52 005 AT R AR BRR R (TR AR R A
R R PFMCAE R ) 2552 0 PR I 4 ) 0 1 B f8 B 5K
H S baPWV T

WA, ZEAS IE2 % SBP W RAT IR R, 2%

N

SBP 5 baPWV R4k EAHSE, HIRIH R B KT 8h
A SBP, H/RIZE SBP 5 baPWV fF7ERHL, H &
BRI T sh & SBP, AT M, 2% SBP Al
baPWV Sz [R]— s B Al | B8 B S s b S Bl 2t B 1
Bk 18 AR A AL, Wei 251 i S22 % SBP,
24hSBP 45 baPWV LM IEA, Hi2% SBP 5
baPWV HYAH I

AR IE IR 22 I F 1 2 &R etk [l 5 il
R, AERE BMI g [ TG ] M5 MR | IR P T 24t 3k
AT R, SR EIRFER 1g[TC] kMK S
baPWV S IEAHE (4 P<0.01) , 1 BMI A E B S
baPWV £ AHE (P<0.05) , B om0 I
IR 4 i A 2 3kt fo 80 20 Al P 6 1 24 ] LA R
fi baPWV , Hi B sl Bk fififk . Ushigome 45" X} 2 # ik
PRIGNRERE 55 B & B, AE 8 5 baPWV 5 1E FH G,
BMI 5 baPWV £ 1 AHE (¥ P<0.001) , HFEHIGIT
5 baPWV Ao S 1425 7 (P>0.05) .

SBP F= 2 PWV 3 ) 8 VAL 6 oK 58 4
B, RGOS IA A, T SBP JH, shikRE R Z
BRI TR 7, Stk 8 Az 4 2 S B ik
R RELER AT RE XS S A AR | DT 5 35 s Jok e s i
B, RS TR B DR B AE e )3 R e
5350, SBP [ S Bk A A6/ IR A SR BEAE 1 37 3
FIA R AR b AT REFNEC S R AE Ak 5 B R As
Z e FVE A, A i g 4R Y sh bk A ik S
EXQINASS) = AR =Y gl = XY @ 7 A AN = ki) ¢
1,6 ™A & BU/NRILET &, I SBP &5
baPWV HE it v GEE A PR

24 h A A W B B 24 b PN i R 3 3
TSR AR B REHERR 1 RAC” RN I & R B B
P I, 2 W g I | PR A 1 AR Al R
RIT ) AR S . FRATH ISR UE T 3
2 SBP 5 baPWV SCEK LS SR, 8 K BLi2 % SBP 4
% BMIL. TG A F #Hk  IRFE R 255 baPWV A K,
SRR TR, X T A N R R 0 - 4 ) 24
h LA S 6 R PR R R SR A R K,
KAEZZ SN KAEAL i Be Ak, dEUGE I ok A i
75 2CHR AT R IR R B A TR EL AR 1 i
TR RO, 45 ) A4 i RN AR T K -, 5 AT AN e 4 i
FEFEAT A B B R IR YT .

2 I Jr ik, 24hSBP | H [a] SBP  #Z[i] SBP #5
baPWV 2 IEAASC, (HOCH M55 T2 % SBP, AT
WFFEARA — 2 1 )R BR M 55—, FRATT A IR 5T % 42 LA
HER T, B A R Y ] BE S X 45 R —
M, 5235 R 1 e 78 FLAAE AR AT i s 55 = AT
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HIWFSE AT THAT 5T, (L REFE R 34 SBP 5 baPWV
FELE IR ANREHA 2 R OC R 5 50— I Re I — &
KB BT AL B, A SO 98 45 SR AGE T
AENEE MELAHE) B A AHE, BAHIESEN T
SEAE NI T B sl ks A AT 2L A 5 R

[ &% 30K ]
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