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ABSTRACT

Objectives : The purpose of this study was to confirm that the pulse analyzer is useful for analyzing characteristics of
variables of pulse waves in age categories, evaluating pulse waves of the metabolic syndrome group, compared with those of the
non-metabolic syndrome group in Korean adults.

Methods : The pulse wave variables were measured in Guan of all 1,056 subjects by the pulse analyzer, using a pen-type
piezoresistive sensor. The physical measurement, blood test and survey were also performed by each subject.

Results : In the age categories, height of pre-incisura (h2), height of tidal wave (h3), area of percussion wave (Aw), and
width of percussion wave (w) increased in accordance with increase in age. While ratio of systolic period area (As) went up
according to the increase of age, ratio of diastolic period area (Ad) went down. Radial augmentation index (R-AI), h2/hl,
h3/hl, w/t and angle of percussion wave went up by aging, generally. Aw rate (Aw/At) also increased.

Among the metabolic syndrome group, in the ages of 19 and 44, ratio of systolic period area (As) was higher and ratio of
diastolic period area (Ad) was lower than in the non-metabolic group. w/t, Aw/At, and angle of percussion wave were higher
than in the non-metabolic syndrome group. Among the metabolic syndrome group over the age of 60, height of pre-incisura
(h2), height of tidal wave (h3), total area (At), area of percussion wave (Aw), radial augmentation index (R-AI), h2/hl and
h3/hl were higher than in the non-metabolic syndrome group.

Conclusions : The pulse analyzer is useful to analyze arterial stiffness in the age categories and in the metabolic
syndrome group by some measures.

Key words * pulse wave, age categories, metabolic syndrome, pen-type piezoresistive sensor
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1) ZAA 34 W

@A W3 Aab Aol A SA6A F], &
A, =4, A2, systolic blood pressure(SBP),
diastolic blood pressure(DBP)E A3l o &
H AALE FE Aol AldEdch wdEeh Fa,
TAGZF] At 9 A2 R T dubEel AW
Mg $lst AR E A3k
1Ak W9 AAbE S8 158 Tt 8
3t HPom WAy A2 o> Ao 3
% &% e A 9271 DMP-1000
plus®((F)d) eve], 83)2 o &alglon AeA
7F BiSl HFAQl 145 At AME AT
o AME E3) W3} 2= %7—14(percussion
wave)7} 7F& FA AslE L& djEHow F
Sto] wWlg} EAME A3l

2) WA

HAsEe] A International ~ diabetes
federation(IDF) definitions 7)ol we} A4 &
13 BhE3la 7|eF - F 27HA] o)AkE wEE}

AL Ao Adsisith AlA 2A A

52]Z4, SBP, DBP ¥ body mass index(BMI)Z
delxr, do ZAfelA high density lipoprotein
HDL) cholesterol, triglyceride(TG), fasting glucose
dgler, s Fd y8 IAEF, Ik
A 3 A8 qRE —’Jr‘”?f}"ﬂ‘:}
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Waist circumference =90 c¢cm (men), >80 cm
(women) T, BMI »30 kg/nmiQl A4 EXu|utoz
7+

(2) 71e} 35

@ Fasting glucose =100 mg/dL, &< 28 9x
WS Ak 2 Aol 9lL.

@ SBP =130 mmHg, &2 DBP =85 mmHg
32 73t A A8 5 e AP o] glL.

=

slol A - T2 - REE - ML - YFE - HMS

oo !

® TG =150 mg/dLgl A% &2 #dy A8
W A o] oS

@ HDL cholesterol <40 mg/dL(men), <50
mg/dL(women) 22 4 25 W 70| gl

) sl BAws

it

PANSE 3 3008 AT BAEge
©owghs) BT A4 AT BAT A4 WA
J?_r%;‘ﬂ 47k slonl oleft We G es
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@ Energy : sum of pulse pressure, Mt &3 5
N X FATL Folo A

@ hl : height of percussion wave, =23} o]

3 h2 : height of pre-incisura, 4 &

@ h3 : height of tidal wave, &3} =o]

® h4 : height of incisura, 2E ¥

® hb : height of dicrotic wave, &3} o]

(2) Wz} Azbzt A FAWS

@ t1 : time to percussion wave, =43} Az}t

@ t2 : time to pre-incisura, AAE A7}

@ t3 : time to tidal wave, %3} A7k

@ t4 : time to incisura, A& A7t

® t5 : tlme to dicrotic wave, F53} A7t

® t-t4 : ]7&-’”1 A B 4 I B

@t : total time, 3 A7}

® w : width of percussion wave, =43} = =
sto] HAAAA FAT}e] HuAH| o]2E A9

AR 1/3 A A8 <kZ v

Wu} w5 ghel st

@ At total area, & HA

@ Aw : area of percussion wave, =43} HA,
A3 Zof| dlTEE AlZE 5ot WA

(4) 99kt AT o] A4

@ R-AI : radial augmentation index, Z# 3}
Fol/FA3 =] x 100

@ h2/hl : AAE =

@ h3/hl : 29} o
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) W3} Ak ARG o] xpHS
® tl/t © 243 Azb/E AlzE
@ t2/t » AAE AZH/F A7
@ 3/t 22T} AIZVF AZE
@ t4/t + AE AZH/F Az
® b/t F5EI} AIZ/E AzE
® t-td/t @ F AZAE AZ/E AT

7+

@ w/t @ FA% F/F Azt

(6) W=} WA} A o] xS

@ As : ratio of systolic period area, $+%7] ¥
A, F WANM $57] "HAo| 2A|e}= v]E

@ Ad : ratio of diastolic period area, °] 7]
HAH], F WA A o]g7] WA o] AA|3E vE

@ Aw/At : 43 WA v g, F43 WH/F
ik

@ Angle of percussion wave : =243 7+, 24
gto] A} A9 Zo] of Ede] gh o] F
v ax

Percussion
WaVE Angle of
percussion
Tidal wave wave(e)

Pre-incisura

Width of
percusswn

Incisura

Pulse pressure

—t1 — Time(sec)

Fig. 1. Naming of pulée wave variables.

*§ : start point. 'S" : end point.

4) B4 A

d= #3k B4 ANOVAE A&sision,
g

AFAAE Duncan WS o439 AANEE
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Z3} 0| A Z 2 1o W) WS v el = t-test
£ ALsigo. 2E EAEAE PSS 120 for
windowsE o]-4-3te] 23l ok

2 A A A A3 e
71 204 wlgke] 169.7 em& 7H F1oH, 604
o]Abo] 159.1 emE 7}AF Zro} A8 Z7}el| uiel 7t
23R H(X0.05). WEbpE 204 w]uke] 74.03] /%
o2 713 woker 4ol A 67.53]/, 50¢] A
67.03‘21/; 60M o] ol A 67.73]/% 22 743 Ao
17}01] upg} 7HA4sl= Aske BauH(K0.05).

A2 604 o)Ak, 50d, 40dH7F Fds IFeE
404, 30‘41 204, 20*1] vjgke] Fdst TFoE
FEAoH (X0.05) AFS FAHeR Fo3t
°]7} s1deH(Table 1).

2) 7 A= g AL A3 ww

BUNZ 20M w|RHEE] 407147} A &4 5
gom, 604 o]Atell Al 15.75 mg/dLoZ 7} Fo}
Az o] Z7bell wel S7FoH(£0.05). creatinine<>
30904 0.90 mg/dL, 40HelA 0.89 mg/dLZ
ko, 60M oAkl A 0.97 mg/dLE E3H(X0.05).
ASTE 30900l 2255 TU/LE 2k, 604 oA
of| A 29.05 IU/LZ #=keH(X0.05). ALPE 2094
B 4074A 7 2A SAED e 204 ]k A
10645 U/LZ 7F8 33t=H(X0.05). Total cholesterol
2 204 mIgtellA 15553 mg/dLE 7FF vk, 50tH
oA 197.85 mg/dLE 7} =9Fem, LDL cholesterol
2 204 wEkellA 89.80 mg/dLE 7H Wk, 50
el A 117.78 mg/dL, 609 A 117.23 mg/dLE
Fob Ao Flel wlH st FolAE FAE B
Ak K0.05). ALTE o8t Xfel7b gldet
(Table 2).

3 e



ol - =LY - 2F0 - Al - Y7H - MME

!

Table 1. Age-specific Physical Characteristics. mean (SD)
Below 20 20-29 30-39 40-49 50-59 Over 60 Total value
(n=66) (n=137) (n=192) (n=350) (n=247) (n=64) (n=1056) .
. 169.7 167.6 164.4 162.1 160.9 159.1 163.3
Height (cm) g1y (oo (7 (73 @H= (73 gy 00
. 65.4 64.9 62.9 63.1 62.9 63.9 63.4
Welght (ke) (135 (3% s a0 a0 8D (1 2
Pulse rate 74.0 71.0 70.5 67.5 67.0 67.7 63.8 €0.0001
(times/min) (10.1)¢ (10.1)® (9.5)° (9.3)° (9.4)* (11.0)* (9.8) ’
Temperature 36.4 36.4 36.4 36.4 36.3 36.3 36.4 €0.0001
(7) (0.4)® (0.4)" (0.4)® (0.4)2° (0.4)® (0.4)° (0.4) )
a, b, ¢, d, e : Duncan grouping of height (2£0.05).
a, b, ¢ © Duncan grouping of pulse rate (2£0.05).
a, b © Duncan grouping of temperature (2€0.05).
Table 2. Age-specific Blood Test Results. mean (SD)
Below 20 20-29 30-39 40-49 50-59 Over 60 Total value
(n=66) (n=137) (n=192) (n=350) (n=247) (n=64) (n=1056) ©
13.16 12.83 12.65 13.59 14.72 15.75 13.69
BUN (me/dL)  550e (349 (305 G5 (340)° (435 (35n) <0000
» 0.94 0.92 0.90 0.89 0.91 0.97 0.91
Creatinine (mg/dL) (o 17pe  (1g)  (010)*  (010*  (01H® (019 (015 00!
24.48 24.20 22.55 24.95 27.53 29.05 25.24
ASTUUZL) qsgnen (12090= (647 (1200 (Lo (272¢ (1476 00
22.80 23.61 23.01 24.33 26.19 27.23 24.51
ALT UL olsg) 13D (1625 (2208 (3015 (1907 (2305 606
106.45 64.72 61.56 62.32 73.34 76.13 63.67
ALP UL gsogye 17000 (1643)* (1733 (910" (1538)0 (2751 <0001
Total Cholesterol ~ 155.53 173.89 178.85 187.17 197.85 191.33 184.71 €0.0001
(mg/dL) (27.800*  (28.25)°  (3L70)>  (31.37)¢  (32.89)¢ (38.93)d  (33.46) ’
LDL Cholesterol 89.80 100.78 105.84 112.70 117.78 117.23 109.94 €0.0001
(mg/dL) (26.75)*  (28.62)*  (30.59)%¢  (30.80)¢d  (3047)¢  (37.38)¢  (31.50) )
a, b, ¢ © Duncan grouping of BUN (2£0.05). a, b, ¢ : Duncan grouping of creatinine (2€0.05).
a, b, ¢ : Duncan grouping of AST (£0.05). a, b, ¢ : Duncan grouping of ALP (£€0.05).
a, b, ¢, d : Duncan grouping of total cholesterol (20.05).
a, b, ¢, d : Duncan grouping of LDL cholesterol (2£0.05).

3) 7 A% ARSI FASA Xfo] vl

Waiste Zb 2o M2 7883 cm., 80.28 cm,
81.59 cm. 83.31 cm. 84.27 cm, 87.92 cm& ZA o]
A F7tel wH st Hojue AE AAL 5
AT K0.05). SBPE= 204 w]gtellA 119.50 mmHg

, 60M o] Aol A 140.27 mmHg=z 7}
P Egton 3] Flel wlH st Fbehe A
S 4 5 AdAHK0.05). DBPE 204 wwkelA
7850 mmHgz 7F4 wokar 50l A 86.11 mmHg,
60A o] Atell Al 85.83 mmHgE 7F =keh(1X0.05).
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Fasting glucose= 20M w|9tellA 84.15 mg/dL7}, =3 h3x 7 A4 W2 60.76, 65.15, 67.46, 73.65,
604 o AFell A 95.02 meg/dL7} ZAFe] dAge = 76.01, 77942 ZA =] A% o] Holdel utel #
7}l H]?%]?‘S}O% Z7tsle Aoz vehgdeh(0.05). O3t F74ehs g = AATHK0.05).
TGS A% NS 7|Fo2 AZF g2 F Ao t1e A% o] Boldel wet FosHA FUlste
z —“r—“ril‘ﬂiml Ao F7tel wet FelAl= 4 & E} & 4 slslom, e} the Aol met
A B9 (X0.05). HDL cholesterole dz¥ = Z7kste kS #eld 4 sk E X0.05). w
Aol Qllovt Ao Frlels FHHA ] 9 = 7 A3z 017%, 018%, 0.20%, 0.22%, 0.22
oH(2€0.05). BMIS] 7% 204 =gk, 2000 lM Zh2t %, 02122 Jept 609 o] A& Al9st AHHA
22.6 kg/m’, 22.9 kg/m’Z ZRF o] weken (04l o7 Ao wet Frtske A& FAF 94l
o)Al 252 ke/m’E 7FA o} Aol Z7} tH(X0.05). t& AFEE Fo3A zhel7} wovt
wel Z71ske oFAFS Bvh(X0.05) (Table 3). A=) F7ket A=A o AATH(X0.05).

4) 7 A= Az} Hah W BA Awe 7 A==z 3197.64, 3541.19, 3889.76,

hee 74 Eﬂfﬂ Wz 5811, 63.28, 65.76, 71.82, 4364.22, 4525.85, 4711.722 &A= o] §-3}A =7}
73.87, 76.4 el QA3 o] Holdel wel £9 g oA BATH(2€0.05) (Table 4).

3H %7}5}% e FAE & AAFHK0.05).

Table 3. Age-specific Levels of Components of Metabolic Syndrome. mean (SD)
Below 20 20-29 30-39 40-49 50-59 Over 60 Total

(0=68) | (=150 | @=199)  (0=3%0) (@=247)  (n=6d) (n=l056) 272
| 788 8028 8L 3l 8427 8192 8283
Waist (cm) —goiye (000 (803 (798 (750° (62000 (846 <0000l
1950 12397 12300 12753 13204 14027 12759
SBP (mmHe) (3 (gpne (1235 (41D° (560 (873 (50 0001
7850 8220 8170 8409 8611 8583 8364
DBP (mmHg) (11 ene (11500 (115008 (ALODM (1140 (1095  (1L47) <0000l
Fasting clicose 8415 8516 876 8930 WF  B@ 809 00
(me/dL)  (780)*  (1695)* (ILID® (75D (2446  (1856)¢ (183D
Trghoeride 8200 88 1949 D049 1618 ML IR o
(me/dl) (B4 (5D (10297)°  (1000D°  (10318)°  (7682)°  (96.88)
HDL cholesterol 5462 5920 565 5672 5% %5 6 -
(mg/dL) (1L10)*  (13.32)°  (1293)*  (13.80)*  (13.70)*>  (1L.76)* (1333
BMI Gty 229 29 23 239 242 259 BT ol

(3.4)? (3.7)2 (3.3)2b (3.1)be (2.8)¢ (2.4)4 (3.2)
. b, c. d e : Duncan grouping of waist (z€0.05). a. b, ¢, d. e : Duncan grouping of SBP (20.05).

. b, ¢ © Duncan grouping of DBP (2€0.05). a. b, ¢. d : Duncan grouping of fasting glucose (2X0.05).

. b Duncan grouping of TG (££0.05). a, b : Duncan grouping of HDL cholesterol (z0.05).

. b. ¢, d : Duncan grouping of BMI (2X0.05).

a
a
a
a
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Table 4. Age-specific Variables of Pulse Wave. mean (SD)
Below 20 20-29 30-39 40-49 50-59 Over 60 Total |
(n=66) (=137 (n=192) (n=350) (n=247)  (n=64) (n=1056) “"*"
Energy 229.79 236.45 224.70 223.26 240.44 259.66 231.87 0994
(118.13) (137.03)*>  (132.28)**  (108.87)*  (126.36)*>  (137.51)° (123.78) '
hl 87.71 88.39 85.38 87.87 90.61 95.13 88.56 0495
(28.97) (33.74) (35.09) (33.48) (36.48) (40.81) (34.75) '
no 58.11 63.28 65.76 71.82 73.87 76.41 69.51 €0.0001
(23.81)* (28.81)2 (29.34)2® (30.49)b< (33.34)b< (38.19)¢ (31.25) )
h3 60.76 69.15 67.46 73.65 76.01 77.94 71.43 €0.0001
(24.96)* (29.74)® (29.46)2P (31.07)be (34.73)¢ (39.05)¢ (32.02) ’
hd 38.52 40.38 38.25 41.26 40.32 39.29 40.09 0612
(17.33) (18.21) (19.53) (19.01) (20.50) (21.61) (19.41) ’
b5 43.29 44.15 40.80 43.54 42.49 41.33 42.72 0618
(17.41) (18.85) (20.07) (19.21) (20.80) (21.27) (19.71) ’
t1 0.11 0.12 0.12 0.12 0.13 0.13 0.12 €0.0001
(sec) (0.02)® (0.02)* (0.02)® (0.02)° (0.03)° (0.03)¢ (0.02) )
t2 0.20 0.21 0.21 0.21 0.21 0.22 0.21 0194
(sec) (0.04)? (0.03)2 (0.04)2® (0.04)2 (0.05)% (0.04)® (0.04) '
t3 0.23 0.23 0.23 0.23 0.23 0.23 0.23 0506
(sec) (0.03) (0.03) (0.03) (0.03) (0.04) (0.03) (0.03) ’
t4 0.33 0.35 0.36 0.36 0.36 0.37 0.36 €0.0001
(sec) (0.04)® (0.03)® (0.04)° (0.04)¢ (0.04)¢ (0.04)° (0.04) ’
t5 0.38 0.39 0.39 0.40 0.39 0.40 0.39 0.006
(sec) (0.03)? (0.03)® (0.04)® (0.04) (0.04)® (0.04)® (0.04) ’
t-t4 0.54 0.56 0.55 0.57 0.56 0.54 0.56 0,094
(sec) (0.11) (0.13) (0.11) (0.11) (0.11) (0.12) (0.11) '
t 0.88 0.90 0.91 0.94 0.92 0.91 0.92 0,003
(sec) (0.12)® (0.14)%® (0.12)2be (0.13)¢ (0.13)P¢ (0.14)b¢ (0.13) '
W 0.17 0.18 0.20 0.22 0.22 0.21 0.21 €0.0001
(sec) (0.07)2 (0.06)2 (0.05)® (0.05)¢ (0.05)¢ (0.05)b¢ (0.05) )
At 7438.56 7968.55 7857.40 8534.13 8515.02 8670.94 8273.06 0075
(2902.88)%  (3640.05)*> (3643.29)*  (3649.40)>  (3979.80)"  (4426.31)"  (3745.95) ’
Aw 3197.64 3541.19 3889.76 4364.22 4525.85 4711.72 4157.13 €0.0001
(1595.84)*  (1967.33)**  (1959.92)>¢ (1987.19)%¢  (2193.66)¢  (2514.29)¢  (2083.69) )
a, b : Duncan grouping of Energy (£€0.05). a, b, ¢ © Duncan grouping of h2 (z€0.05).
a, b, ¢ : Duncan grouping of h3 (X0.05). a, b, ¢ : Duncan grouping of t1 (£X0.05).
a, b : Duncan grouping of t2 (X0.05). a, b, ¢ * Duncan grouping of t4 (2€0.05).
a, b : Duncan grouping of t5 (£€0.05). a. b. ¢ : Duncan grouping of t (2X0.05).
a, b, ¢ © Duncan grouping of w (z£0.05). a, b, ¢, d : Duncan grouping of As (z£0.05).
a, b, ¢, d © Duncan grouping of Ad (££0.05). a, b : Duncan grouping of At (£X0.05).
a, b, ¢, d : Duncan grouping of Aw (2X0.05).
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rE

5 7t A= o)z} Wg} W EA

R-Al= 7 d=]d) W=z 70.38, 73.18, 79.50, 84.27,
84.20, 80.98% YRt 60 o] AHS A3ty Aut
oz Zylehe S HATH(K0.05). he/hlE
Z- A3y H=2 067, 071, 0.77, 0.82, 0.81, 0.79=2
vebden], hd/hl= 0.70, 0.73, 0.80, 0.84, 0.84, 0.81
2 et gAH o o] Lol wel £
3 UM & 4 (A X0.05).
Soldel whet folehA Fotet
AoH(X0.05). w/ts 2t dAFEE 019, 0.20, 0.22,
0.24, 0.24, 02322 &A=912™, Angle of percussion
waver 66.38, 70.59, 78.86, 80.95, 79.97, 1817 &
AEe] Az d=o] Holde] wet f2]3t

Al 7kt (2 X0.05).

7+ e As: 65.03%. 65.17%. 68.23%.
67.05%. 69.74%. 71.25%2 Jeh} dAH o2 A8
o wgl 7l AFS Hgon AdE 3497%.
34.83%, 31.77%. 32.95%. 30.26%. 28.75%% }eht
Aol el rasts e BT (Z K0.05).

Aw/AtE Zb =R 0431, 0.440, 0.494, 0512,
0.532, 0.538% ZA= o] F2l3Ml 71381k X0.05).

t2/t, t3/t. t4/t, t-t4/tE AHEEE F9A glE
Apol7k glslodt e Frbels AHA el sl
o7 X0.05)(Table 5).

2y wu} BA Azl A TP g
2 (Fig. 2).

Table 5. Age-specific Variables of Pulse Wave. mean (SD)
Below 20 20-29 30-39 40-49 90-59 Over 60 Total —value
(n=66) (n=137) (n=192) (n=350) (n=247) (n=64) (n=1056) P
- 038 T8 7950 8421 8420 8098 8088
R-Al (2122°  (1482° (155  (1612°  (1865)° (81Dt (1750 00001
067 071 077 082 081 079 078
h2/hl 020 (013* (019 (01 (01 Ik (01 <0001
070 073 0.80 084 084 081 081
hd/hl 02D (015)* (015 (016)° (019  (oigre  (o1p 00001
0.13 0.13 0.13 0.13 0.14 015 0.14
1 O (00 00 (00D (00D* o3> (oo <00l
o 024 024 0.23 022 0.23 024 0B oo
005  (005)* (005 (005  (006)™  (006)°  (0.05)
027 0.26 0.25 0.25 0.25 0.26 025
/e 00°  (00HF  (00h (00 (0oh=  oobre (o4 00
038 0.39 0.40 0.39 0.40 041 0.40
w/t 00)F (005 (005 (005)™ (005 (005)° (005 002
0.44 0.44 0.44 0,43 0,43 0.44 043
to/t 005 (006 (005 (005 (005 (0op) (005 0T
) 062 061 0.60 061 0,60 050 0.60
t-t4/t 000°  (005)° (005  (005)'  (005)* (005 (005 002
i 0.19 0.20 022 024 0.24 023 03 o
OO (00B)F (005 (005 (005 00 00
6505 6517 6823 605 6974 7L T8
0
As (%) o (823 (B1OPT (830%™  (Q1H (8420 (gra 0000l
3097 W83 37T 295 0% 8T 22
0,
AL geot 8230 810 (83D (910= (8420 (g74 000
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0.431 0.440 0.494 0.512 0.532 0.538 0.500

AWAL  loer (0115 (00040 (008D (008D (0.086)  (0ogg) <000
Angle of 66.38 70.59 78.86 80.95 79.97 78.17 77.92 €0.0001
percussion wave (24.30)*  (21.80)*  (2240)° (2117 (2133 (23.17)° (22.24) )
a, b, ¢ © Duncan grouping of R-AI (2X0.05). a. b, ¢ : Duncan grouping of h2/hl (2€0.05).
a, b, ¢ © Duncan grouping of h3/hl (X0.05). a, b : Duncan grouping of t1/t (2X0.05).
a, b : Duncan grouping of t2/t (£€0.05). a, b, ¢ : Duncan grouping of t3/t (2£0.05).
a, b. ¢ © Duncan grouping of t4/t (£€0.05). a. b, ¢ : Duncan grouping of t-t4/t (2€0.05).
a, b : Duncan grouping of w/t (20.05). a. b, ¢, d : Duncan grouping of Aw/At (X0.05).
a, b : Duncan grouping of angle of percussion wave (2€0.05).
120 —— Over 60 0516*04i T;H}\]'f:?:; ‘%‘ ] 1 ‘|‘|“/]‘6]'7ﬂ l:‘z“?\):g
~iow ™, angle of percussion wave %3+ Zt7t 76.22, 84.19

100

ssure (mmHg)

2 HAEEE 25N A deRde(E X0.05).
w/te HUAZEE o] (22, AFEE o] (2302
PAEEZAA fsA BA HERREH(0.05)
(Table 6).
2) 454 oA} 604 Tl A Mz} w4 BA
A7) Ao A 12/t vIHARESLo] (.22, AL

80

60

40

20

0 0.10 020 030 0.40 050 0.60 0.70 0.80 0.90 1.00

370 0242 HASFEF 21FAA fols &
Fig. 2. The graph of age-specific pulse pressure, kT (pX0.05), t3/4% HIHAREFEZC] (.25, WA
2. =20l MOIOM LHAISS 2| T} A T2 02602 AEEE TN fo8H =
e SR U 8 9¥eH(10.05) (Table 7).

D 194 o2 40 eI A st 2% 2 3) 60M o) Ake] Wzt Mg A

1
A7 AR Ase AANSFLAN 6687, A7) AlA) bt WA el G631 At

o T
HAEFZoNA 69.85% % WA T TE0l 9 z2o] 021602 ZAEom, h3E wwjAbE
37 =orom Ad: MYAIERER ] A 33.52%,

%
=53 ’ N . F2o] 66.85, HAFSFo] 5.242 ZAH o] At
FEFEA L HANTEE 2R 29w A I Sk S0, 2
3 =k (A X0.05).

. ‘ 9 hl, b4, ho% dASF2 el FolsHl &7
F57) A7k vlEel e i/t WAt UeRdeh(Zh 0,05

).
f o] 0.39, “ﬂ/\]fja—?—d 0413 A= 1 A= ]_%3’2_:’_0] PR
Foll ﬂ;r«hﬂjl = ULKQOS). 01%7_1 Alﬂ:ﬂ 105044002 Ao om Aws HlAIEETol
?5}1% = t_t4T‘: H ARl A 0.56%, HALS: 5397, BAFEEZo] 51378002 ZAs ] Al
B (532 H|YALZEZ TF6| S04} 232 2504 S8 = K00)
Eorom (£X0.05) °o]k7] Alzte] w]gel &Pl

R-AlE HIHARSFe] 7697, WASFe

_ = 717 A& 3L A

totj/t ii%l SR M ¢ CEREE BRI R SRR R
oA = (p<0.05). L & t5/te] HAEZEL woky ho/hlE 27 076, 0852 Z2AEeon,

2EA el = 3beH(p<0.05).

N e I h3/hl&= 244 077, 0872 45 dAae3:+ 1
Aw/At= H]T’H}‘]"o‘ To] 0.478, q}*]"&‘?‘?’: ] _'_0“1\1 _rl_/lsl_}“ 9\]]\,\:]_ 7]_ ,U<0 05)(Table 8).
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Table 6. The Comparison of Variables of Pulse Table 7. The Comparison of Variables of Pulse
Wave between Metabolic Syndrome and Wave between Metabolic Syndrome and
Non-metabolic Syndrome Group in the Non-metabolic Syndrome Group in the
Ages of 19 and 44. mean (SD) Ages of 45 and 59. mean (SD)

Non-metabolic ~ Metabolic Non-metabolic ~ Metabolic
syndrome group syndrome group p-value syndrome group syndrome group p-value
(n=449) (n=60) (n=302) (n=127)

Energy 221.85 (123.53) 223.83 (131.10) 0.908 Energy 239.19 (119.62) 237.41 (124.07) 0.899
hl 87.45 (33.99) 79.95 (36.62) 0.112 hl 91.30 (34.68) 87.37 (35.62)  0.288
h?2 66.66 (28.85) 62.70 (31.39)  0.323 h2 75.39 (32.15)  70.49 (33.35)  0.155
h3 68.61 (29.40) 63.72 (31.72) 0.231 h3 77.55 (33.18) 7212 (34.38) 0.126
h4 40.22 (1894) 3572 (21.18)  0.089 h4 41.80 (19.17)  38.89 (20.73)  0.163
h5 43.19 (19.49) 3811 (21.85)  0.062 hb 4392 (19.30) 41.07 (20.97)  0.174

tl (sec)  0.12 (0.02) 0.12 (0.02)  0.276 tl (sec)  0.13 (0.02) 0.13 (0.03)  0.749
2 (sec) 021 (0.04) 0.21 (0.04)  0.350 t2 (sec)  0.21 (0.05) 0.22 (0.04) 0121
3 (sec)  0.23 (0.03) 0.22 (0.03)  0.492 t3 (sec)  0.23 (0.04) 0.23 (0.04)  0.373
4 (sec)  0.35 (0.04) 0.36 (0.04)  0.206 t4 (sec)  0.37 (0.04) 0.36 (0.04)  0.256
5 (sec)  0.39 (0.03) 0.40 (0.04)  0.124 to (sec)  0.40 (0.04) 0.39 (0.04)  0.218

tt4 (sec) 056 (0.12) 053 (0.09)  0.013 t-t4 (sec) 057 (0.11) 0.55 (0.12)  0.160

t (sec) 0.91 (0.13) 0.89 (0.11)  0.084 t (sec)  0.94 (0.12) 0.92 (0.13)  0.102

w (sec) 020 (0.06) 0.21 (0.05)  0.224 w (sec)  0.22 (0.05) 0.21 (0.05)  0.165

As (%) 6648 (825  69.85 (7.80)  0.003 As (%) 6860 (871) 6896 (9.76)  0.705

Ad (%) 3352 (825  30.15 (7.80)  0.003 Ad (%) 3140 (871)  31.04 (9.76)  0.705
At 811943 (380.80) 7246.83 (3671.71) 0.078 At 879330 (3760.71) 824376 (4114.24) 0.180
Aw 390094 (194.64) 370513 (1940.79) 0.466 Aw 462325 (07954) 431442 (222027)  0.170

R-AI 7884 (16.06) 79.41 (12.87) 0.755 R-AT 8549 (18.72) 82.40 (16.00)  0.104

h2/h1 0.76 (0.15) 0.78 (0.13)  0.387 h2/h1 0.83 (0.16) 0.80 (0.14)  0.157

h3/hl 0.79 (0.16) 0.79 (0.13)  0.753 h3/hl 0.85 (0.19) 0.82 (0.16)  0.104
t1/t 0.13 (0.02) 0.14 (0.02)  0.081 t1/t 0.14 (0.03) 0.14 (0.03)  0.181
t2/t 0.23 (0.05) 0.24 (0.05)  0.166 t2/t 0.22 (0.06) 0.24 (0.06)  0.014
t3/t 0.25 (0.04) 0.25 (0.04)  0.769 t3/t 0.25 (0.04) 0.26 (0.04)  0.023
t4/t 0.39 (0.05) 0.41 (0.04)  0.010 t4/t 0.40 (0.05) 0.40 (0.05) 0411
t5/t 0.43 (0.05) 0.45 (0.05)  0.013 5/t 0.43 (0.05) 0.43 (0.06)  0.383
t-t4/t 0.61 (0.05) 0.59 (0.04)  0.010 t-t4/t 0.60 (0.05) 0.60 (0.05)  0.406
w/t 0.22 (0.06) 0.23 (0.05)  0.044 w/t 0.24 (0.05) 0.23 (0.04)  0.661

Aw/At 0478 (0.103) 0516 (0.103)  0.008 Aw/At 0526 (0.080) 0.524 (0.078)  0.827

Angle of Angle of

percussion 76.22 (22.71)  84.19 (23.05)  0.011 percussion 79.83 (20.35) 81.33 (21.57)  0.495

wave wave
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Table 8. The Comparison of Variables of Pulse
Wave between Metabolic Syndrome and
Non-metabolic  Syndrome Group over
the Age of 60. mean (SD)

Non-metabolic ~ Metabolic
syndrome group syndrome group p-value
(n=39) (n=25)

Energy 256.85 (148.96) 264.04 (120.28) 0.840

hl 86.85 (39.61) 108.04 (40.04) 0.042
h2 66.31 (33.82)  92.16 (39.92)  0.007
h3 66.85 (33.60) 95.24 (41.27)  0.004
h4 32.65 (19.91)  49.66 (20.35)  0.002
hd 34.44 (1945)  52.08 (19.78)  0.001
tl (sec) 013 (0.03) 0.13 (0.02)  0.852
t2 (sec)  0.23 (0.04) 0.21 (0.04)  0.062
t3 (sec)  0.24 (0.03) 0.23 (0.03) 0476
t4 (sec) 037 (0.04) 0.37 (0.03) 0751
to (sec) 040 (0.05) 0.40 €0.03) 0979
t-t4 (sec) 0.54 (0.13) 0.05 (0.12) 0971
t (sec) 092 (0.15) 091 (0.13)  0.947

w (sec)  0.21 (0.05)
As (%) 7249 (8.60)
Ad (%) 2751 (8.60)

0.23 (0.04) 0114
69.32 (7.90)  0.143
30.68 (7.90)  0.143

At T4%.64 (380245) 1060440 (4773%) 0.007
Aw 406397 (2154.19) 5737.80 (272894)  0.008
R-AT 7697 (19.15) 87.23 (14.61)  0.026
h2/hl 0.76 (0.17) 0.85 (0.14)  0.040
h3/hl 0.77 (0.19) 0.87 (0.15)  0.026
t1/t 0.14 (0.03) 0.15 (0.04)  0.656
t2/¢ 0.25 (0.05) 0.23 (0.06) 0113
t3/t 0.26 (0.05) 0.25 (0.04) 048
t4/t 0.41 (0.05) 0.41 (0.05)  0.868
to/t 0.44 (0.06) 0.44 (0.06) 0971
t-td/t  0.59 (0.05) 0.59 (0.05)  0.852
w/t 0.23 (0.05) 0.25 (0.05)  0.065
Aw/At - 0.536 (0.083) 0.541 (0.091)  0.810

Angle of
percussion 81.52 (25.34) 7294 (18.58)  (.150
wave
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W] ooz PARSFIeA w/t. Aw/At,
angle of percussion wave, As7} 9]38HA =9ton
AdZ} S8 A e (2 1K0.05).

60A] o] Af Aetell A hASF-o] Hat B4 A
3 FHAske] Aol ofgt F2 gk Frhe o
ko7 tAEZ oA h2, h3, R-AL h2/hl, h3/hl,
AZF oA 3o (1X0.05) Folwael =gk
3, AlzbHSel wol Az o 2 Awrl HAER
TAAM FosHA A Jebsteh(X0.05).

ol o] Atz HE A AMS FL3 WA
717 3 A3E Yt &89 9 ¢ S
o HASEFe] g 9 d} A Frlel
BrAog &89 4 gl& HoE Ay

A 2

o R AR o 93
TFAREE] A S el 8)E A% (No.20110027739).
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