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Effects of Tailored Water Drinking on the Orthostatic Hypotension in the Elderly

Lee, Eun-Joo' - Kim, Eun Hee?

'College of Nursing, Kyungpook National University, Daegu
2Department of Nursing, Suseong College, Daegu, Korea

Purpose: The purpose of the study was to examine preventive effects of tailored water drinking on orthostatic hypo-
tension and heart rate variability in the elderly. Methods: A non-equivalent control group pre and post time-series
design was adapted. Among a total of 64 elderly people admitted to two nursing homes, 35 elderly were assigned
to the experimental group and 29 were assigned to the control group. As for the elderly people in the experimental
group, tailed water drink was provided according to the scheduled time for six weeks. Blood pressure and heart
rate were measured twice before the intervention in both groups. The data were analyzed with SPSS program
using t-test, x*-test, and repeated measure of ANOVA. Results: There were significant differences in blood pres-
sure and heart rate variability between the two groups. Conclusion: Tailored water drinking had preventive effects
on decreasing blood pressure fall as well as prevalence of orthostatic hypotension in the elderly people.
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Aoz dgke] HH3 Al
dukal= ©) 7 "F o)tk (Son & Lee, 2009).

A 144 A8 Orthostatic hypotension, OH)-2 %<}¢]
o Z48 DU} ek A 22 dolid Az w7gste]
249 dgte] xpol7t $:2718He 20 mmHg o), ©]¢h]
o2 10 mmHg o)’ BojAl= AL 2Jw|§th(The Con-

sensus Committee of the American Autonomic Society

=919 LA At PSS

[AAS] and the American Academy of Neurology [AAN],
1996). -F-eluetell A 9123 4dgte] TRzl gk A<t
g A= ok, WMol Al el AFshs =919 A9
37~41% A=A BAsH= Ao 2 B EtH(Yu, Song, &
Kim, 2003; Weiss et al., 2004).

ARG E3] A5, £9, 31, 2, TE F
I} 22 H=AH(Vloet, Smits, & Jansen, 2003)2 fdslaL
S AA0 2 Q1% oA Q] QbEALar AN o] S1AAS T

H117171= g} (Couteur, Fisher, Davis, & McLean, 2003).
3] AN EAEY 2 el A2 AR =21 AAle] 30%
£ A= Hal(Kasper et al,, 20060)7}F 9131, ek}
A7150 2 QIgH P It ARlF= G| 1ad 4o
Akst 29 53 22 A2 3t (Couteur et al,
2003)3L e}, ol 2ol Azt FAlEH e
be EU AR NEFE fete] A EE ST
= Y3lo ] F = 2 (Couteur et al,, 2003; Fisher, Davis, Sri-
kusalanukul, & Budge, 2005; Mentes, 2006; Vloet, Smits,
& Jansen, 2003) A$1ADLE o] 913 Tta A<
e vig Basie

AF7HA] A1l digk FARE T892 2
SATIE FEaro] difitolglont o]g e oS |
7} I AE 1417 o)) A2 Q F31(Jordan et al,
2000), SLBGFolL} T AAA FEFL FUTO A A
oll Algko] YIek(facob et al, 1997). Leli} o}27AA voke
491 FAjol chg e oJh ¥ ojjel Bt E BA
S B NYRTES RS $EL HANAL T
M8 (Cariga & Mathias, 2001; Shannon et al.,
2002; Young & Mathias, 2004)7} QJthar ¥ wslgict. 12
L opA7HA] A F7E iﬂ%’%“?ﬂfé?ﬁﬂr B2 A3 A o]
gl v 8t 71 o] ©8Es] Bl 2L oA, T

7 8 A ZE baroreflex?] &—*P_E 2 gdshde
HulEdur) o] §34 0 2 ¢hk-3-(pressure response)=
FEAIZITE g} (ordan et al, 2000; Routledge et al.,
2002). =3 WRHANZAE BASIAI)AL, A Y] =2
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duivld e F=E S7HA171a, AddAl0] JeFS vxA
(Jordan et al., 2000) G5 2AE ool 2o U
A Itk May & Jordan, 2011). wheba] 524 ﬁ-‘: okE T}
RSP A AL PR wolEe] WS Hlg &
R0 FPAL 5 g DB FA E 5 9le Ao A}
=221
gk Wuke FkAE 7[R Q18] W2 Vb AR
o] A5t uff o]l thgt B AFAE- 0 & A3 S H(pos-
tural tachycardia syndrome, POTS)S Z#5hAY A&
A7) HYBFoR Asted WAT 4 Uk FehFree-
man et al,, 2011), e} ASAELE AReke o]
A Sk sl A el ahl Gl ¢ o1
RS} olo] & ol BEA $RAI} =S
@‘”ﬂr “““‘01]** 01“1 R “]illf:?‘ £ gelstar, 2 43

2. A1=H
B Aol B4 919 A8 A S eysta #eE
T e BAAY SA HEE AEe] $18) =Sl Bt
A TES Alwske Aol =319 A9 dAE U A 99
tlo|| o]m 3k w|x=x] gotstaal Al=EHYT} o] 2 ¢
g A Q] EAL vt 2
o SFA FEAFVE ANETETIES iAE aE
ﬁ}‘l}}\:}.
o SIFA FEAFVE Aol vXE adE
ﬂ%}q
o SiEA FRAIFZE A wistel] A& 295 vt
ofgitt,
3. 80{F2|

o A)$JAMul(Postural Heart Rate, POHT) ¥3}

A 91/t Wk 9] AV ek ApAollA] ZFRRAT A
A7 o2 Qlsto] W2 7= Aol A= o] veh =
uko] F7HE oJu]dith(Freeman et al,, 2011), & A-ollA]

£ 1084 A Y12 hRer s ¢
Ao 13 5k 2% HF Mol P2 A A

oF =%
S
2 QS ST Lol 1 2k ST B i) 3

ol k2 SJrlaiet.



ot

ol e

B4 SRR walel ASIAELe]

2 %] 98 AARIEDT
(Quasi-experimental research design) 2, ¥ 55 NZT
A% XA QG A7 (Non-equivalent control group pre & post

time-series design)& 2-8-3} it}
2. 7Y
B A= AN AAfehs =20 QA A oA B A9

B9 D 9238 E-mail, A3}, 2 §o i Aol F

5
ABHACKL S5 2320l daBhn P =L OO 5
o}

i}

o ZR2e] o X2 FEEh=H AT §lE =3

o Aol Frodat

=3 A e o R B e [ P e B e B et R
T A, A F O digh AlRRS: AR RE AN S ke
2L 7143 Qb W75 Aol = dA| X 55 AL 9lE A
BAEA ¢ B3 2 9 Ao}, Aol Fofdt
A 2 AHA8H7] Y8l G'Power 3.1.2 T2 138 o] &-
31}, o= 98 &7k=17). 30, frelE a=.0590x AA
g 80, ZA 7F ATA 50 0 F MIEZAHRARAS o5 I
Q3 ARt = 2 7 2750t B Aol Fofsls
 HZ g 22ES aelste] Ard 317, BAA 38
HE B A a5 1S WA AL
™, AAAdo] A¥ie 2 BAP o] tlzwre g AR 1
e A Y Bt AP 29tz 450 AR )
o2 ol o] AFtel AT 5 QA Ho] HEwA it
A= AR 2097 iz 3475 0] ATt

O

tlo

SHE A 28 E7 =019] HSIARIE Y A0 0|X1= FE

Al
3. HEN 48

14

HEM

W

B AFellA] FaE A1 H FAZIRER 20119 5 31
FE 78 11Y7AR F 650 AA S = At TA7IHS
6F2 AP @ 2AE =UES Ut 8 At
o] Z7W7)7k0] 4~8F 2= Aol vpES FTHON, Lee, Hur,
& Kim, 2007). tiZ&aof|A] o] 43 3 AL =9lE0] Y4

3l gl aopA o] B1% APAE Rlel] giko] 7)o 53

FEAH #H E¥(Mentes & Culp, 2003, Mentes & Iowa
Veterans Affairs Nursing Research Consortium, 2004; Son
& Lee, 2009; Son & Lee, 2010)2 &3] 7= 77l91 9] gk
B4 A AT me} Sy, B FRAHFS
Alxksh= WHA) (Chidester & Spangler, 1997)-2 o} e} 24t}

7} 711 HRAIE 7R

e A 10kgoll= 100 mL/kg 5241

o Tk 57 10 kg - 50 mL/kg F7

o YA 557 kg - 15 mL/kg FEFE 25 &3 3

e g FEAH TR ade A7 A5 (URE

4
shass 19, w=QRkEstals 191, Uehdee] 191, A4
2] 19), 191 0 PAIA 25 7h5A} 4] o) ARG Ba B
e AFNIT) 1 7 FAS AT AP A
b BEAIRE D ARDARRE meisto] S840 A7k}
22 SRS B3 £EE AY AL AduAE )
o2 3 7H 107l SRAIT-] Aol 2019} Z7122l0]
A E Al SRIshglnt. olela AL 24 8-S 2%
WEAe] mgT} Fo] EPAA REA FRAH Z2 Y

o] A Al E T =T sttt WEHA A FT
=gsl7] $l8) BEFL] 75% e AAke} Fof Foll AT
A== dtgom, Uux] 250 1 9] Azl AFsl=S 5
k. 2L 3 23)(9F, A9) B ATAR] APZEA
o ol R g 24 Aol vt A A E Al
Fokoet. TAA A FATH AR vt 2

o o} 714k 50~60 mLe] FEA1F

o mj] 2]A} A7 200 mLe] FEAF

o uj] EoF A]; 150 mL o] FEA41H

e - F-FIZ2E8 A F - F5150~200 mLe] 5

* tea time (Happy Hours): 23]/14 Z}2} 100~200 mL2]
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ol thehe] w58 8} AL, a5 A1} 3} Foll= Thet
=2 T8 w5aAE AUt A 39 w2 A=
AFF Wil g el St 715sh=A1E HES
© IS T 53] =9 ESo] AHAT R wid
S A331A| =A317] YA Al AAA L AR
S wskal w0 g S| sto] Z4o] S
Halirt. 2E|a v o] HedE BAstr] e 2
257} 7Fs skl =SS Frl 27 &4 o vl AJs)
of o] He B 3 3 QFETAPL HA A
249 ekt 71AHE Adshs =L 2
1218 A2A S ol83to] Z1ATS & S =
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WA Aol AFShe =elacAldel 19 H48sE
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olziet. Tl Aol ok PAIREE AALARY, 3%
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2 ATA 1 A e} Eld
T2 7|EA oA el & Al
4}4 ‘3101 Jdl2 A gside, S RAHE of
aL Aol 7RI F70] Sl 300 mL §-7]¢]
EZoll B "ol Tl 715 8ol & A 222 F
& AFEHES 3L, 71E s H o] oAl v Ak 1
Qle] Bz slof] FE-S FAIZ AR k=S shlrth. T2iar 4
A} AZ4 732 A|7o] AEFRo] AAE] 9= AT xpol 7}
floEg A7 RHE 1Y A 2 i 715418 adi
B2 AR S 35k S 0AE HAstel] glsto] At
= F A9 5 w5l A AT 2 2 5 2%S
At AaL, SAsh= A& B3 AXPA7 FLT AAAE
(CAS SW-18)& 7} wmict H] X8} i},

BRI 2ol Fshe =0 E] A HeEledle
Qlo] Abd EAHE BRAS VjEo g AgE 1

To=

& 7x§_°ﬂ JiEH o= H X]E}MI:]—.
2RFAREE @ 84], &4 124], &%
308 AT 28 FAL, THA2 B1F 23] 2 9.5 24], A 74|
o oF IAZF A= XY=k, ofuf thdAk= Aol 2of 3F
SAFAE ] 78 B stoll A E-2 S AR RS
stgET), ol i Z2 AAFo ZARE FYe=E 5
3 #Hgol ‘%‘E“ HIES osr] Q13 B o= Al=H
ok A A SRS 7N mie Zpolrt e g AR
< o]-83}ed 7§§L°] SAsto] MiASt=S s, UM R 7
212 JUAPE QYR TAA FETFFE TAFeR
AT TR FE 715 T Y= 5ot Al E AR 9
o thdate] @72 A e k2 Al AT AR
o] gt50] 7155kt
13]3’— FEAFZE AGA A BobA] S = A=
ZaH A7 Hot A sEEY AE 27 5
] At SAE T2 F T wid el dis) S
8] 3te] A HTrel Hlgte] mjd o] 5T A9 S
AT ST AT D oW AZS FR1 T ool
712 0 7 F2)0)of|7A] o Fst e sl qirt. tidAbt
«] %Et AAA] =3 A 2 A] G5 w7
T AKX 10~20% AEZ AlFslget], o=
2] Eol ot e wx|A] &=r}t(Jordan et al,
2000)= Bare} th At aefste] E53k it
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SEA RN QU MAGHEY LYol 0]x]= Fet

¥ ATE ATTVIATE 25t A ] AL} ol ALl

§ AT 518 gkt el i ATl A1 A
2 P 3 a2l %4, el A
A VB B A BE 1en 95 S B9 AAlE
A 9E FsEe A4 Hae ol Agskgied, Badst
g ofete 29 stk $RL olgte] B AT
A4S 97 A Aol ARTAS IS w3

Tl gt

B AT 918 1 F7he) AP ZALE AATste] Al
of A BEYFS Shushelrh A 2AL RE R T
& B AAlsh o] AATE TojZ GATAL SR

HHASES Sl 24417 F9F HAT SR auTA}
ol Sfste] SHHA Z1S A NSHES Sk o] 7B
NSETECEREAREE EUEDEFS IR
AL F oA AR Aelel 744 30 A=) 4

A2 A9 AL HeleE atdar, ZH3}7] 1032 Aoj ¢4
G E ARt =S ot dct

et Al SA AR F A BT TS ARl 2
ZA XS Ao g FAE TFEA} 470l o3 v 3 = 2]
t}. o= A &=F(Son & Lee, 2010)2 E3) 31F D3} Z A

O
—_

b

ARG B Eo] 7P =2 AHo] o r 5
21 A% A Este] BAo] F2 Al Hlsto] Erh= Bl
Zharste] SAARES 04 OAZ AAsHA =k S
SHg el o] Fobelolr Ftat Hukg Adek F9jollx] S5t
AL, RS viE eA AfaLs ofstr] Slsl agES
AR B AR oA 28 ol B A% F ke 5
skeiet. olul APt B8k ke 7 e 2ol &
B3] A3slA| kot Haul= B85 31t

AT TEAH N g AAH AR F = A2
AcH(Mentes, 2000). wEbA G2 A7 53 A AFol A
T 7R R FAEE AE #elsl] fg FHeR &
AEA. AT 54 Wlee FA19 5 EsARete] A
w2} F13] st AS 9 o2 sk S 2
Aol B 51 24 10A]9l Tk Abel] oJ3] 23] A% 54 a
BUFE 715500 AR A T E o A
b Aol g Asrt e 5 213 & Eelstar A7)
T AETH AR 24

=] At

mlm r

F

6. XtZEA

29 Aa= SPSS/WIN 17.0 Z2 Y& o] §3}e] 24
Sh3Act. WA Zodgh kmQl 5] AnbA] 5433 ool gt
AP YIS0 W s, et} EEEAR BRI, 2ol
SRl gt %él"é AAL t-test} x*-test2 A3}
Sl i A FAET = WS N (re-
peated measures ANOVA)S o]gs}o] B519011, T+ 7+
o] AolAAL 7 ZYNAL THFL tiest= EAL.
HpAuke 2 5 2 7he) 2 A1E Wstal A mubste) 2

W xlo]= x’test (Fisher's exact test) & H-215}93c}.

B Aol Foldt v A3 207 dxt 34 o
T AT 824tz 7841020tk A
2 AgTolME oA 287(96.6%), BAI1H(3.4%) o)L
22 oA 1678(47.1%), A 18™8(52.9%) .2 A H]
S0l ZFol7} AATH P <.001). R-SoM s AFPF S Fto]
2078(69.0%) ] AL =2 F-8F 1078(29.4%) 0] 3L Lpe] A
2478(70.6%)& =& oo = el 7 Hek 7kl Zfo]7} 9l
ATHp=.004). ZAAGH A AZe] 77} 47 o] d<] tid
2 AT 44.8%, 2T 35.3%% YERGa, dgEe 47
o] Ahe Fuke vzt A 2(6.9%), tl=
T2 1%H(2.9%) 22 Yedth, a7 RteMe d3dee 3
3,530 thRL 2213 0 2 5 gk 7] <o)z} 92Tk
(p=.003). oFellx9} Zo] F ek 7t o] thatate] A,
W, YA SAH R FJgh Apol7t STt F1A]
Tk e2lo] A9 A L LA Aol wh) gaS A ¢
o 9727 (Viramo et al, 1999)9}, A&l &3t
A9l Ya7Izbe] B AL, wE&Fo] o B vYehA A
W, w5, 1A7IREe] atol & Rl A A Ao T84 FFS
v XA Z& At Adsto] TS W3t 1 oo &
AoXE 23 Ao 2 JEJTH(Table 1),
19 B3t A FE AT 911.0 mL, ti= 901.6
mLO g2 FAR SR foJgh xto|7k Gigiet. A3 AE <]
P} A g dHute] Mt EoME 7 g BT B
Ao g frofgt o7t Jep}A] o} FHg o= Rt
o}, tigAte] A% BEoME F Hek 7ho|| 2ol7) glo] 52
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gk 7o 2 SIEGItH(Table 1).

N
4>
124

D

EMF 0 2o Hlw

7 8 FEAFSI AR il S8E e 15
9|2 3l § HHS 73t A|ASHITHTable 2), A8T
Alo] AT 1Y HHEETH(1,865 mL) 7 H]S3E
(1,859~1,917 mL) 0. &2 653 FA == 73] Jet. 1
U tizate] FEAFES 19 FEE5(1,900 mL)oll B

L2

o

Lob

=2
—

657+ v]==3t

= A
3. UHZA 2B

1) A8+=

12|

718kl

F5(1,881~1,972 mL) 0 &
oM o] v 45 o] FHEl = A

ot

ol

WA £RA7 FA) 12 5
%Z7)8eke] WalE Belg A% 5
A THp= 014), LEAE(p<.0

ll-‘&‘ﬂ’r

) B

7o

FAHRAARE, =z

Ly

T

1 394

Zre] 7ol w2 XJH
d% ZHp<.001), &
Follx] FAIA L

o] BZ31A|(506~715 mL) A F =AUt Ao vl 2 o 2po|7} Vel wE2 -’T—‘?—Q‘ A|FREL 0T
Table 1. Homogeneity Test for General Characteristics between Two Groups (N=63)
Exp. (n=29) Cont. (n=34) .
Characteristics Categories X ort P
n (%) or MESD n (%) or M£SD
Age (year) 65~74 4(13.8) 11 (32.4) 3.40 183
75~84 14 (48.3) 15 (44.1)
>85 11 (37.9) 8(23.5)
82.2+7.85 78.4+7.47 2.01 049
Gender Female 28 (96.6) 16 (47.1) 1820 <.001
Male 1(3.4) 18 (52.9)
Education level Mlliteracy 20 (69.0) 10 (29.4) 11.12 004
Elementary 8(27.0) 16 (47.1)
> Middle school 1(3.5) 8 (23.5)
Religion Yes 18 (62.1) 15 (44.1) 2.02 155
No 11 (37.9) 19 (55.9)
No. of co-morbidity <4 16 (55.2) 22 (64.7) 0.59 441
in past (numbers) >4 13 (44.8) 12 (35.3)
3.28+1.00 2.82%11.03 1.77 083
No. of co-morbidity <4 27 (93.1) 33 (97.1) 0.54 463
in current (numbers) >4 2(6.9) 1(2.9)
2.10%+1.11 1.82+0.87 1.12 267
Length of stay (year) <2 9 (31.0) 17 (50.0) 477 .092
2~4 9 (31.0) 12 (35.3)
>4 11 (37.9) 5(14.7)
3.50+1.94 2.17£1.23 3.16 003
Water intake (mL/24 hr) AWI 911.0£201.3 901.6+201.3 0.20 845
Expected water intake AWI 1,865 1,900
(mL/24 hr)
BP/HR (mmHg/BPM) Degree of drop SBP -11.9£7.00 -12.2+7.67 0.14 887
DBP -5.1%+5.99 -8.5+5.95 1.78 .080
HR -3.21+3.68 -29+471 -0.25 .806
Body weight (kg) <39 8(27.0) 3(8.8) 420 122
40~49 14 (48.3) 18 (52.9)
>50 7 (24.1) 13 (38.2)

Exp.=experimental group; Cont =control group; AWI=average amount of water iitake per day; BP=blood pressure; SBP=systolic blood pressure;
DBP=diastolic blood pressure; HR=heart rate; BPM=beat per minute; Fisher's exact test (p).
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SEA LRI =1 MG HEY
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to] AAsrs ArE718%% e Hdshd A=t
1534 o= 12.847.00 mmHg 81735 A%F 650
7.39 mmHgA = P33t Art. Zeu th-2 ARE

o]

ulld
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fr N rlo
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0Foll= 18.818.44 mmHg 31733te] Al7ko] 2= o134
=7t Stk (Table 3).

A$Pdr=718% 2] P3P =7 20 mmHg o) VR ¥l
E5E RIgH A 157004 APTL 127 (41.4%) 22
137(38.29%0) 01 AL 4R oM FE FAH 2 E Frolgh zto]
7F veht At 29(6.9%) tiE2 199(55.9%), 6ol
AR 19 (3.4%) 2T 26%(76.5%) 02 Al7ko] 7784
5 AARAFE7IEY e B ol AP A v dj=

ZANE 27 27122 3H15HITHTable 4).

2) A ol¢718 %kl PR= BT

G52 A F7E AR AT whE Al ¢ ol 13t
M ofd Wby} =R vlagt A7 ok ZrellAwt A
o2 ot zpo|7t YENHTH p=.001). SAAI- | u}&
T A 7ke] v|aLoA = 25 M R 6574 BAIA S E &

2ol ojxl= gt

o3t tol7t UEbET, 5 2570lx] AdTe] A $]dole]
geto] HHF AR} 6.2+559 mmHgo|al RS
10.6+8.34 mmHgo|% 21, 6FeliE= AP 5.5£6.32
mmHg thZ7L 12.1+8.80 mmHg a}73ate] Alzko] A}
SR Garshde] Aot v z2TolA o 27 yElhd 28 3
g = UATH(Table 3).

A 301k7 8% PR =7} 10 mmHg o3l MEs+=
1xpellA] AL 21 (72.4%) TR 207 (58.8%) 0%
i, Azro] BaEE F e Tl AR Z frogh xho]
7H Uehd Al 47 A ollA ], & A2 1193(37.9%)
2 2278(04.7%), 6ol AT 147 (48.3%) ti=
T 297(85.3%0) 2 & AlZro] BAEFE A 91301718t
o] A Eo] A2 7hast vhi i 2olM= F7kekirt

(Table 4).

3) A9 utel| vl X At

SE2] A FE AW Ebell= o WSl el
2] &elgt A F FAk(p<.001)3 A7ke] kel weh(p <
.001), 282 AFAE(p=.003) ZFA EAH o2 F9

Table 2. Average Fluid Intake and Urine Output by Weeks between Two Groups (N=63)
1wk 2 wk 3 wk 4 wk S wk 6 wk
Variables Groups
M=*SD M=*=SD M=*SD M=SD M=*=SD M=*SD
Fluid intake Exp. (n=29)  1,884+306.1 1917+2705 1,859+233.6 1901+2452 1913+2673 1,887+2725
Cont, (n=34) 665+131.5 713+129.5 715+129.5 594+131.7 594+131.0 506+131.9
Urine output Exp. (n=29) 1,887£320.2 1,920%£2719 1,916+3321 1,896+£2412 1,9721+486.2 1,881£258 4
Cont. (n=34) 768+t133.1 773+170.7 763+129.7 453+130.6 584+133.9 360+132.1
Exp.=experimental group; Cont.=control group.
Table 3. Degree of Blood Pressure and Heart Rate Change between Two Groups (N=63)
Intervention
Variables  Groups 1wk 2wk 3 wk 4wk 5wk 6 wk Source P
M=ESD M=SD M=SD M=SD M=SD M=SD
OHSBP  Exp. (n=29) -128%+7.00 -11.0%£823 021979  -9.7%6.18 9.0+5.30 -55+739  Group  <.001
(mmHg) Cont, (n=34) -11.1+7.67 -13.2+824 -109+793 -174+11.63 -15.0+10.80 -18.8%8.44 Time 014
t(p) -0.71 (478) -098(331) -210(040) -338(001) -2.77(008) -6.61 (<.001) G*T <.001
OHDBP Exp. (n=29) -79+599  -6.2£559 -72%632  -45%6.88 -48+371 552632  Group .001
(mmHg) Cont. (n=34) -7.4%595 -10.6%£834 -11.8%996 -9.1+8.53 -10.0£8.46 -12.1+8.80 Time 290
t(p) 0.32(748) -1.99(050) -219(032) -2.16(035)  -2.62(011) -3.34 (.001) G*T 117
OHR Exp. (n=29) -39+368  0.8£6.02 03%3.23 0.8+3.30 1.7£6.85 17£3.06  Group  <.001
(BPM) Cont. (n=34) -2.0%4.71 1.1£7.79 5.3£3.90 8.2%5.37 59+11.80 11.3+£9.74 Time <.001
t(p) 1.46 (1500  1.28(.206) 4.02(<.001) 6.73(<.001) 1.69(.055)  5.09(<.001)  G*T .003

Exp.=experimental group; Cont.=control group;; OH=orthostatic hypotension SBP=systolic blood pressure; DBP=diastolic blood pressure;

OHR=orthostatic heart rate; BPM=beat per minute.
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0|2

gt zpol7t verth. SAAIE O ulet BAIH o2 frost 2
o7} vehd 212 374 AP Bt 0.3+3.2335]/min
Z7FEQaL, ixTE 5.3+3.903)/min F7I8haL, 45
A AT 0.8+3.303]/min th&T 8.245.373]/min, 65
£ A¥8F 1.7+13.063)/min &+ 11.32+9.743]/min &
7¥ete] ARke] Ztel whet tizate] S7HE0] Atk Ae
3ol dcH(Table 3).

A 173 ete] wsl7} 10~193]/min, 208]/min o) 57}
g A zhol S Bl A} 37A oM HE] BAHCE
2J3k zfo|7F YRt & 350l 10~193]/min Z713E W1
T AP 0%(0.0%) HET-E 104(29.4%) 0. & A|7to]
BHGTE tjx27t] N7t S7kste] upA 6FolA =
AT 0%(0.0%) RIS 119(32.4%) 2.2 LeRith A
943 ute] Wslz} 203]/min o]} Uehd AL AdTe
A7 Fet A8 QAL a2 250 198(2.9%), 55 4

H(11.8%), 652 778(20.6%) 2.2 VERITHTable 4).

- 7124 H3hE Z st
944 o] wistel| A3k HE FAARITHYu et al,,
2003). =052 23589 e YL ket 5
7Fo 2 Yeh A EH, I F AEA8A 9 715 EstE s
el dind F2dol A A dolck(Kasper et al,
2006; Han, Kim, Kim, Song, & Jong, 1998).

2 Aol BrEA A HE Al AP vt

o) ST B haTe) 57184 ol 1Akl 3

1N < (> )

sh= Ad}olt}, ¥3} Cariga®t Mathias (2001) % A3
grol Uehs ASAEEH =T 49 644D lAl
SHT 500 mLE PHAAl S o 571845 ol |92
frolstl dsste =2 s AW AfIAEY=
3hAZ = Udekar B skt 0|9} Akl Young
Mathias (2004) % &2 A ol ez} e A4
Q1007 480 ml o] SFTE AFAZ A3 ANAEY
02 I AAA F%o] FaEaL, AAAQ ExIH A
o] F7kste] dstol frolsHAl st ArkaL Barst ik, 1
U AukEsFolu stroke volume, ejection fractionoll= f-

3 FFS FA dghrtar shaA, FEAFZE F2HE- glol

Lo,
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(N=63)

Table 4. Degree of Blood Pressure and Heart Rate Change between Two Groups

lon

Intervention

6 wk
Cont,

Exp.

3wk 4wk 5 wk
Cont, Exp. Cont, Exp. Cont,

Exp. Cont. Exp.
n (%)

Cont,

Exp.

Reduce of
vital sign

Variables

n (%)
26 (76.5)

n (%)
1(3.4)
17 (58.0)

n (%)
18 (52.9)
10 (29.4)

n (%)
2(6.9)
21 (72.4)

n (%)
19 (55.9)
10 (29.4)

n (%)

n (%)

n (%) n (%) n (%)

n (%)

5(14.7)
3(8.8)
0(0.0)

24 (82.8)

10 (29.4)

8(27.6)
3(10.3)

3(10.3) 5(14.7) 6(20.7) 5(14.7)
0(0.0) 0(0.0)

0(0.0)

4(11.8)
0(0.0)

5.51 (.103)

1(2.9)

6.23 (.030)

18.34 (< .001)

26.21 (< .,001)

_— - = =

3.38 (315

_ = =

<-20
-10~-19

0~-9

OH SBP

(mmHg)

Fisher's exact test (p)

13 (44.8)  25(73.5) 14 (48.3) 29 (85.3)
15 (51.7)

15 (51.7)
1.4

22 (64.7)
10 (29.4)
2(5.9

20 (588) 14 (483) 23 (67.0) 15 (51.7) 26 (76.5)  11(37.9)
12 (414  11(32.4) 18 (62.1)
0(0.0)

11 (32.4)

21 (72.4)

<-10

OH DBP

5 (14.7)
0(0.0)

8(23.5)

8(23.5)
0(0.0)

12 (41.4)
2(6.9)

8 (27.6)
0 (0.0

(mmHg)

0(0.0)

134

0(0.0)

3(10.3)

3(8.8)

4.45 (,080) 0.14 (.467) 7.13 (.016) 5.71 (.041) 9.90 (.002)

2,74 (.280)

Fisher's exact test (p)

DN N

DN

NSNS

DN RN

DN NS

12,28 (<.001) 15.90 (.003) 23.20 (<.001)

10.14 (.001)

NN A L

NN AP

T T =

-20
-10~-19
-9~9

Vi

OHR

(BPM)

10~19

>20

Fisher's exact test (p)

beat per minute.

=orthostatic heart rate; BPM=

orthostatic hypotension; SBP=systolic blood pressure; DBP=diastolic blood pressure; OHR

control group;; OH:

experimental group; Cont,=

Exp.=
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