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Comparison of augmentation index and central systolic blood pressure
measured by two devices
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[Abstract] Objective To explore the correlation and agreement of augmentation index ( AI) and central systolic blood
pressure ( CSBP) measured by two devices ( Australia SphygmoCor System and Japan Omron HEM-9000AI). Methods
Two hundred and twenty-four subjects without antihypertensive medications had Al and CSBP measurements by both devices
of SphygmoCor and Omron HEM-9000AI at the same day. The correlation and agreement of AI and CSBP between two
devices were explored with simple correlation analysis and Bland-Altman plots. The influencing factors for measurements of
Al and CSBP by both devices were investigated by multivariate stepwise regression analysis.  Results Al and CSBP
measured by Omron device were significantly higher than those measured by SphygmoCor [(81.5 +14.4)% vs (77.6 ¢
16.2)% ,P <0.001; (132.3 £16.7) mmHg »s (121.4 +14.4) mmHg, P <0.001], and absolute differences in Al and
CSBP amounted to (3.9 +11.0)% and (10.9 +11.0) mmHg respectively. Al and CSBP measured by two devices were
closely correlated (r =0.75, P <0.001; r=0.76, P <0.001). AI detected by both devices were influenced by age,
gender, heart rate and mean arterial pressure (P <0.001), and AI detected by SphygmoCor was also influenced by body
mass index (P <0.05). CSBP detected by Omron device was influenced by gender and body mass index (P <0.05), and
was not influenced by age (P >0.05) . CSBP detected by SphygmoCor was only influenced by age (P <0.01). Conclusion
Omron HEM-9000AI and SphygmoCor System have good agreement in Al measurements. Both devices can be used in large
scale clinical and epidemiological studies. However, there is a large disparity in CSBP estimations between two devices, and
one CSBP measurement can not be used to replace the other.
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ERBEEHBARRAY . XEHREET AMxF
L3l K I B B R
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o, —Fp 2 KF T AtCor 2 5] 4 7= B SphygmoCor
PR B RS, 55— FF 2 B ARS8 &4 R K Omron
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1.1 HEXME

2008 4F 12 H—2010 4£ 7 A, 5% E5 L EH &
1 B 5 BT 3 74 1L R 25 3 45 3 75 I FE W 3 £ 228 4%
SHE, ABEENRRAGRELGYRCERE
EZYatE =2 B4R =30 ¥ ¥, &L ELEE
#E:24 h FA MEFHY4E E =130 mmHg(1 mmHg =
0.133 kPa) 5} #4735 /E >80 mmHg'"' , 5[5 4 &
SR ERYR, P2 AZEmE e W it AT T
BT ,2 NRA HAT RS KRB A e il . A BF
FELFRAHT 7224 ZZHRERIH .

1.2 PR ESH AL F1 CSBP

HESEARBIMRESEZEHEHFE —#EE
SERER . ZieE TER—K5EJE#Z SphygmoCor F1
Omron HEM-Q000AI % il ., Frf F & E & @l i b=
IRERE)E 2 h DI EAWIET 2 h P9 AR 08 flE
R 2k o e A S e R B PO A R RE B, %
REALZHFRETHRBNE =15 min, £ABEFM0
it (Omron HEM-7051, B %) 3% 22 il & 4 B ik 30 ik
mE3 R, B3 RERKFHEFEIZBERNSZER
SRk Ik , % A SphygmoCor Jk # 37 73 #71 & 4t 8K
(AtCor Medical, 8 KFITE) .,
1.2.1 SphygmoCor R W Al RA®MEES
RRSNERHEL , ER/PYENSRKEEERA,
MR R B Bk Ak R A5 S W B R B3 kR RE .
T8 I R B8 3 bk Bk 8 Ik J1 B , SphygmoCor R 4t i
RSB AT LUK B8 3l ik B 1 B8 % 3 8 P O 3k
BT , 2k RS0 Bk 3l ok e 48 B 0 &F 3K R R 4w 4
HrL 3 K Bk 3, T B B A B CSBP, #E3) ik
Al =P2/P1 x100% ,
1.2.2 Omron HEM-9000AI f&ifl] A1 EBEEEMESE
% SphygmoCor B85l bk bk #8 P 4 Hr & # J5 , 32 BP B 4
o 5 min J§FF#58 A§ Omron HEM-9000AI fik iz ifl| &
L (BRIBIEA T, B A ) #4753l Ik ¥ 0 br. 7
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AT =P2/P1 x100% ., #AJ5 ) B3 Bk kB P i 56 —
AN IEAR T BB I R B 5 4 L B Y IR B R
B H CSBP,
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AR ATFD CSBP W ME R, P<0.05 XnER
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Omron HEM-9000AI | &, H.rp 444 115 & (51.3% ) , B
P 109 £ (48.7% ), %M 24 h ShA M E S WARE™,
53.6% LB T1.71% W BHBEBME. LH4A
MEYER LHEEBKESSTERL (P <
0.01) ; 58 ¥ 41 B0 BF 5 1k I B R 0 VS 32, Bz A
AR RESI AT R E B T L4 (P <0.05 K P <
0.01) 5 7 4 B 4k J B 48 % 25 I I W 8 R 0 B
22 BN FD A8 B A BRI BRI 4R FE R R I B, 2 R 8
FTHH B (P>0.05) (% 1),

1 FRENEFHAEGs)
Tab 1 Characteristics of participants (z +s)

EEE T4 (n=115) FHHA(=109)
L/ H 55+7.8 50 £12.4%
B /em 160 £4.6 171 £5.3@
EF B kg 61 +£8.7 72 £9.02
R B H (kg/m?) 23.9 £3.2 24.4 £2.5
& FH E B/ ( mmol/L) 5.2+0.9 4.7 £0.8%
25 j M 3%/ (mmol/L) 5.1£0.9 5.220.7
BIME(R,%) 59(53.6) 76(71.7)®
BRA(n,%) 3(1.3) 2(0.9)
R4 (n,% ) 1(0.5) 25(11.6) @
KB (n,%) 4(1.9) 31(14.4) @
EMz
B sh Bkl 4 FE/ mmHg 132 £14.5 135 £14.8
BESh k& 3K FE/mmHg 77 +7.6 80 +9.8%
>3/ ( ¥/ min) 72£9.2 71£9.5

A fir
B sh Bkl 4 FE/ mmHg 127 £15.5 130 £14.6
BE 3 Bk &3k FE/mmHg 73 £9.5 75 +10.8%
>3/ (¥ /min) 76 £10.2 76 £10.6

®p<0.05, P <0.01 5 EEAKE,

2.2 WRPER B S HEA — B
Omron HEM-9000AI # #l ) AI #1 CSBP ¥ & T

SphygmoCor, 2 R ¥ F it ¥ E XL (P <0.001) ; F#H
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20 40 o0 80 100 120 140
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HXTEMZEES AR (3.9+11.0)% F(10.9 =
11.0)mmHg(3& 2) . FAYE MM AL f1 CSBP B
HBFRMEER (r=0.75,P <0.001;r=0.76,P <
0.001) (B 1), Bland-Aliman fE & 4387 & 7 B ## {Y
BRI Al - H BT, WA RN A AL
CSBP MEMASHMAMN FHKLZHEBEMX
#(r=-0.17,P <0.05;r=0.24,P <0.001) (& 2),
BB NS EE B RRARE AL AR KR CSBP
BERBETF,

£ 2 Omron HEM-9000AI 1 SphygmoCor # ¥ 5p B 20 Bk AL 1
CSBP HEMEE (2 £5)

Tab 2 Mean and mean difference of peripheral AI and CSBP meas-

urements between Omron HEM-9000AI and SphygmoCor

devices (£ +s)

W A A% CSBP/mmHg
Omron HEM-9000 A1 81.5+14.4 132.3£16.7
SphygmoCor 77.6 +16.20 121.4 £14.49
VAR SR AT Ry =8 3.9£11.0 10.9£11.0

© P <0.001 55 Omron #7885,

2.3 FASERNERERNEZHEER

Sk £ 0 B3 4057 W A S Rl AT 0
CSBPRFME R, AT BPEETHEB 5.
ERERE. RN IKE, SphygmoCor
Omron 1 ¥ AT E e H R AL, ¥ ZE 8 5.
DRV ERZEZ MW (P <0.001) , KA KM
EZRYITGEIHFEEX (P >0.05) (% 3), SphygmoCor
) AL B 244 i B R 0 (P <0.05) ; Omron 2 ]
) CSBP ZH:FIA AR EHR B Em (P <0.05),5
AEW T AH XM (P >0.05), M SphygmoCor # #i] i
CSBP HZAEWETEM (P <0.01)(£3)., ZuH
BN B, BN Al ZEARERO0RHE
fH(P<0.001) REFHKEMZEME(P=0.033) BEAHM
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Fig1 Correlation of AI (A} and CSBP (B) measured by Omron HEM-9000AI and SphygmoCor devices
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Fig2 Agreement of AI and CSBP measured by Omron HEM-9000AI and SphygmoCor devices analysed by Bland-Altman plots

% 3 Omron HEM-9000AI 71 SphygmoCor #2 #| AL #1 CSBP & 0g
E¥E(B£SE)
Tab 3 Influencing factors of AI and CSBP measured by Omron
HEM-9000AI and SphygmoCor devices (g +SE)

fBR Omron SphygmoCor P,

AV%

BRERR 0.49 0.40

i3 0.28+0.07%®  0.40:0.08%®  0.08

BRI B, 24 14.5121.41% 11.98:1.73% o011

HFRERE (ky/m®) - -0.68 £0.30% -

A>3/ (3R/ min) -0.55£0.07%® -0.53£0.08%  0.81

T E mmbg 0.27+0.07%®  0.3720.08%®  0.25
CSBP/mmHg

RERK 0.05 0.03

R B 0.17 £0.11 0.24 £0.09% 0.30

HH/ (1 B, 2 k) 4.90:2.230 - -

RRBHH (kg/m’)  0.82£0.387 - -

®p<0.05, ®P<0.01, ®P<0.001,
3 i i

A BF5E B 7 : Omron HEM-9000AI #1 SphygmoCor
g AL f1 CSBP RA R FRHXHE, HXRAEN
0.75#1 0.76, P E WA EEZRF 4 A K (3.9 £
11.0)% #1(10.9 +11.0) mmHg, PHFH{Y S50 E B
ATEEMERERE R, hILEk, WENSERS
B3 Bk AT 3E% — 3, {E 7 CSBP {45 5 @,
Omron HEM-9000AI B4 4 il {E ¥l 2 & T SphygmoCor
B 21,

BEFE Richardson %7/ 7E 33 Z R A HAT T/
ARTHEUNLBRBIR, ERE5AHTEEHL,
Richardson £ . ZZ | Omron HEM-9000AI F1 Sphygmo-
Cor | & AL #1 CSBP BE B FHMH XM (r=0.85,

P<0.001;r=0.95, P<0.001) ,Al B9 &% ZH RN
(1.0 £9.2) % ;{8 Omron HEM-9000AI {4 & i CSBP
{HHA 2 & T SphygmoCor(P <0.001) ,Z{H35(12.26
4.6) mmHg, Richardson E# TR BEAFEAE
AN ERTTTE XS T RS LB T MBS, Br
FERF ST J5 B b 2 A 3085 A6 30 B I R AT BE AL, T
BRAFMKRRNER —&A S min BERHES. 2R
BAART T XS LB MR TR, RA K
PSSR WIEF , ERATRE B Z R 5 Richardson
EWEREEHU,HE— S BT WA UESERR AL
ER—FW,EHEMKH,{H CSBP X ENER
b EREE EXRTPTEEAENREM.

FEABFFE H ,Omron HEM-9000AI #1 SphygmoCor
RGEPTHE R CSBP W ME R AR, Omron HEM-
9000AT #: il i) CSBP 32 4 F| 04k f B 48 B & ma,
S5E£ER_REEHA B E, M SphygmoCor £ ifl] i CSBP
REEREENEW, E—-PHARMBRAHEER
CSBP A, AR, BARMNBBEXNRERGME
MRS B E , T EF 1 — W& A, PFR
SRE—ENRRYE, &AW D b3 ki E X
Omron {45 K CSBP FEEF R E KM E , BHFTER
EEREER , BFRARARFTHE - PHARLER
FRGERM CSBP WEME X,

3¢ & & Omron HEM-9000AI 1% £% 38 & Sphygmo-
Cor (U BEWHAE R EHEEELE CSBP, R A FF
H—-SRAAAUNSETEHETEERIE. RERE
SphygmoCor Y M R IEHARERKRE, 5HLUFE
HEHEWE 8, SphygmoCor {{#3 fKfli T CSBP %
1.5 ~13.3 mmHg"™' . H ik, 7T 2 %0 2 #E It Omron
HEM-9000AI {{ #5145 B 1) CSBP nf REF ¥ E T H L,
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B2, AR H R ATHIE , SphygmoCor F iR fli 45
BREEZAMBFNENS ARSI KLETTI R . &
BFF " R0, 15 G ok W B 10 S R B 3 ik i TR A
SEEEZENERSI KA EM L, SRR, 5%
FEBE R o AT 5 A X HEH B9 Omron .0 3l JiK i i 1
BEATIRRZES ,HRRIMEARN.

AT B 8 R R F CSBP, A #3851 T ik 35 Bk i & 5k
PrE Il fE . Omron HEM-9000AI i &/ AT ZE R R
%L SphygmoCor X, X 7] fE & H1 T 7E#) A Sphygmo-
Cor RGEH , BRMF & BN B F R AR PR HE RN
BB B R B, BN TIRE R & T HE; M Omron
HEM-9000AI th T & B3l & , &7 £ 8 KK B
PliRE. EATFRT, WASERER AT ZEZE
WERLEMFREZBENEZNE, WRTEE, N H
— 2B T LB AR AR AR AL B 75 I/ min L FE Al
BWAE .

B Z, &R BFRE F W, Onron HEM-9000AT #I
SphygmoCor R A 7L I B SMA B3 bk AT R —EHI,
EHLBE & KRB R AT R R
{CEAE B R CSBP 2EB K, AREMEERE M.
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