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The Effect of Leg Crossing on Reducing Orthostatic Hypotension
in Hemodialysis Patients

Kim, Si Sook" - Choi, Kyung Sook? - Won, Sam Soon" - Kim, In Young”

DChung-Ang University Hospital Hemodialysis Room, Seoul
YRed Cross College of Nursing, Chung-Ang University, Seoul, Korea

Purpose: The purpose of this study is to examine the effect of leg crossing on reducing orthostatic hypotension and orthostatic
hypotension symptoms in hemodialysis patients. Methods: A one-group pretest-posttest design was used. A total of 40
post-hemodialysis adult patients were enrolled, excluding the case of intradialysis hypotension, unbalance of standing with
leg crossing, adding antihypertensive medications. Blood pressure (BP) and heart rate (HR) were measured in supine and
standing positions. After a week, BP and HR were measured in supine and standing with leg crossing position. Orthostatic
hypotension symptoms were also measured by self-reported structured questionnaire in standing without leg crossing and
with leg crossing position. Results: We found out that systolic blood pressure, diastolic blood pressure, and mean arterial
pressure increased significantly in standing with crossing leg position applied (p=.006, p=.001, p=.006). However, pre-
sences of orthostatic hypotension symptoms were not significantly decreased in standing with leg crossing position (p=.500,
p=.318, p=.306, p=.241, p=.356, p=.500, p=.241, p=.308). Conclusion: This study shows that leg crossing is effective for
reducing orthostatic hypotension without additional cost or instruments. Leg crossing as one of the preventive interventions
to reduce orthostatic hypotension is easier and simpler to be implemented in hemodialysis patients.

Key Words: Orthostatic hypotension, Hemodialysis, Leg crossing
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SHEA BHRI0I A CHE|

Aol 7|EE MEY dA 5t

A= FA ol AAAZ Foll FATFe] AREET} A =7 |7}
A 4A Aol H Q3= & (Inagaki, Kuroda, Watanabe, &
Hamazaki, 2001) 7184 A€ SATN gxto] A3
& Agshk= AAA A adolzt & 4= 9t wekA &
oHl,E.H A =0 YAt oFAALLE oHlstal 735 BAA
FrAEE7] 3l 7184 AEske] A AEE wetstal

@QFZLE tAsh= =go] H a3t

71878 A8 Agsbr] $fsto] el AU wE &
ZE dsh= 5 Agsds wAsof s, AT B
TAIAY AF S 5L, A HElE Eole YR
Zel vhH-S 283 4= glth(Ryan, Cunningham, & Fan,
2012). 53+ B} ©FE2EPYE ol 83te] Bt shAlE
et Z71HA 2073 E01L, telE w59
AA| -84 (physical counter-maneuvers)©] 7|84 8%
= ZaeAlE A3 e AR A JdrkMills, Fung,
Travlos, & Krassioukov, 2015), &3] 7|@A| L-E25F|A
tElE wapeh= AAle #71E Agtou v|FA734d Al 5
A& A HA BAE o2 Hg-ro] ghrfMills et al,
2015). 718A] thelaa) 2l thego 2 5 Auds
O ZIAIAQ s HAATEA 7HES Pl o] HEol
7V 288k SAlol A o4, Anteke] S
Z8AA T 749} 3 s 9= JERAYH(Harms
et al., 2010). ZZoll= thelalxte] ApAler AR TheFsAl
283 71 A thelaxke] A7 A8 A F- gzt
o] 7184 A AN ofugt UWHAQl 7194 Ao
2 3 GAAR] oA AAS FHAATALE BH7) ole Ao
2 YePdtH(Ryan et al,, 2012).

71823 AdYE ok ‘Q‘ﬂp‘“] o2 Folut &F
2= AL A QAT ExAH ol “ﬁﬁ}ﬂ] s7E=E
gate] AEANY 73}7‘* shA] erom, BrfE #2835
a0 F AT T 7P ATGE A F A
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* FaFY ofo] M A

o S} A 2 Al EFFA ] olEzo] 9= A

2 AFellx ot At 7= G*Power T2 103192
£ 0]8-3} 31 (Faul, Erdfelder, Buchner, & Lang, 2009) A1
YA (Mills et al,, 2015)E Farste] fol4= 05, &4

7] 5, AAEA-B) 8& A8 IS wf 34 o2 AEH U
TS aefete] F 4595 e R oy AT S
FAPe) o] wis), Ao AR, #¥HAA oE, AAsret
o] 595 AgH 4082 tFo 2 5t

3. g7EY
1) Eelsh et

GMEX 7)A|(S008S, Fresenius Medical Care, Frankfurt,
Germany) 2] %%}7]5' ZIAIBAIREE] B vk & o)ole]

o} 71819 #57] G, o] Y, Hdt T, Weke
2335}t
2) 7188 AEY S

AT SAjol|A Bl 2§ At Fof B == 7194
AP 574 7 E S7g¢ A8 A7 (Kaufmann et al,, 2012;
Yamamoto et al., 2006) S Farslo] B oAqtol| A 7]fA] A
G T2 7HE 5, oA EeS, Alok 3¢, 9 ¥
2,04 NARA 2R Bo] =0 87 = F sy
329 J4E E= 27| H A v o 2 =X519) 0 1 &
FEE N7 BSE 7198 ATY Sl Al Ag ¢
njgict, 2 AFtellx] 7134 -} 5] Cronbach’s o gk
2 dutAERl Z|FAA A 737, TRzl ARA|elA] 7932
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3) ABAIRY 71 Ak
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AIZE Bl g azt AAE frAlshs AR 43 7]1(TMR-100,
CASIO, Tokyo, Japan)Z o]-&3}to] 43}t

4. g7
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1) t}8] 2} (Leg crossing)

o]} Al 716248 A -2 13 A8 H e
2192839 271 ¥ 2 W (Ryan et al , 2012) F-E25F0l|A]
telE wafshs AHE 7[R 22 o]F B AFoA] ARE
I A S ThFsAl WiRste] 285 o] gt Lzl 71H
3 At 715 gl AR S 7194 A8ge 4
2 2951t 71He § 34 o g HrbstEE (Kidney
Disease Outcomes Quality Initiative [K/DOQI] Work-
group, 2005) & Aol trelaxbs FEFEeA velE
wzpskal 714 AAE 231 frAlehE A weit
2) A5

B A7 AmrHL AP adte] As 97| flste] vl
WAk 4G A9 ABFHS WA AP, chelwdt A8
Ae] Au5 AL 39 18UNE 23U7A, chelanet 48
Fo) A4 4L 39 250 307AA AAE T3
Pahoic. BAL, BF28% 59 PP Ao BT

4Z*Hﬂﬂ% AAREES Fashelr. a7 2 2
T2 AL v Zr(Figure 1).
qmﬂa%ﬂﬁmmAm%ﬂ oAl 9
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BP=Blood pressure; HR=Heart rate; OH Sx.=Orthostatic hypotension symptoms.

Figure 1. Study flow.
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SHEA BHRI0I A CHE|

39| 2[4 HEY 24 &Y

chelaat 218 A ATARE tPish S A Ea
A chelrh o 9w vhelwat Aol el g3t
Py F P azeld chelaat A4e] FH7 471 7
%31%] gols}oir}.

cheliat 8 FPosttes)d] AEFHE BAFA F
ShelellA] Bt ke 2459 Jokel e elM B4
2 AWske S SASI. FAUT A F /195
§L1, 71944 F-EEolA thelinat A A E 287 f A%

Aot 9 2 ARG S 2t

—

-

3) #2H 313

2 A7e Az Al g4 Crishy o] a2l
A3]9] Aefge AA Aol e Lo (RB No:
€2013032(992]) 72} A7 71l F-=he vkl
TEAE st AR ol E Fakalct tidate] ot v
YRGS &AL A7 =3 218 ¢ S v A

2 T »ua=
watelct, Ala) B chelat 2haeh Testhed Agzkel
87 AR oA AR H2E T,
4) A5 14

S ¥ AEE SPSS/WIN 21,0 T2 I3-L 0]§-3}o] 24
oIk, thAre] Qubd EA Hol=x el B4 A e|s}E)
54L& EEAE ol8st it 7194 1@%’} e 3%
T AFA AL Cronbach’s a &
o] thsll Kolomogorov-Smimov testol| 4] 7§-ﬁ”ﬂ—°— A| A4
oz velad Azt Fol £ 74 919 Wolw
Aol Bkl e, oA T bl ARA,
ol = FRAAGFL paired t-testS ]85, Th]
Lz} 3} F-0] 71PA] Dbt Wut QA paired t-testE 0§
shelch el A8 s Fol 719 Aush Sl i
H| 222 93] McNemar testE o] 85}t

1. ik, 2l 2 Y

2 AFodAe] Bt vole 59442 A H@Af 237
(57.5%), AAR= 179 (42.5%)& A8t @AFA 77k
Hit 4.2d0 2 T} = 9= 20%(50.0%), 17) o) el
HookS B8k 739 28 (70.0%) 2 UERITE 94 &
Ao g2 IRl 10.6 g/dL, BFRAFE 672 mg/dL,

dF Fdlore2 10.6 mg/dLE VERsTH(Table 1).
Table 1. Characteristics of the Subjects (N=40)
Variables n (%) or MESD
Gender Male 23 (57.5)
Female 17 (42.5)
Age (year) 59.4+132
Weight (kg) 58.1+9.6
Height (cm) 160.6+9 4
BMI, body mass index 237%+3.0
Hemodialysis duration 42+35
(year)
Diabetes mellitus Yes 20 (50.0)
No 20 (50.0)
Hypertension Yes 28 (70.0)
medication No 12 (30.0)
Hemoglobin (g/dL) 10.6£0.9
Hematocrit (%) 32.0£29
BUN (mg/dL) 67.2+18.1
Creatinine (mg/dL) 10.6+2.5
BUN=Blood urea nitrogen.
2. YoAL{0IM Hfut HEH,0 SHY AH

1;};,] WS 283817 A7 A45 Fof gepglolM S
4, o7l B, et T, Wk $AH R &
461 o]z} glo g FAZHS Fels}itk(p=.508, p= 460,
p=.361, p=.302, p=.089, p=.761)(Table 2).

3. 7HEEd

1) 7}@ 1

T1HA tElaakE Aee - S deke S8 Aok

7 1& AR 23 veluzt 48

Fr2 122.6 mmHgol|A] 128.7 mmHgZ, o|¢H7] et
68.7 mmHgollA 73.9 mmHg=E, Ft TWUU-L 859 mmHg
X 91.1 mmHg= F713l o™ A 08 F-oJgk 2to|7} ¢l
ATHp=.006, p=.001, p=.006). A tielux} A7} 39
ke FAF o ® foJgh 2pol7t fIITH(p=.093). wEhA
7Hd 12 AA =] (Table 3).
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UAIL - 35S BN S
Table 2. Homogeneity Test of Variables between Pretest and Posttest (N=40)
Supine position Pretest Posttest . »
M=*=SD M=SD
Systolic blood pressure (mmHg) 138.4+215 137.2+20.0 0.67 .508
Diastolic blood pressure (mmHg) 75.1+14.6 743+14.1 0.74 460
Mean arterial pressure (mmHg) 93.8+13.9 952+13.7 -0.93 301
Heart rate (rate/min) 71.3%11.6 72.3£10.9 -1.05 302
Time after hemodialysis (min) 9.6+3.0 8.6t24 1.75 .089
Ultrafiltration of hemodialysis 1.7+0.7 1.7+0.7 -0.31 761
Table 3. Comparison of Blood Pressure and Heart Rate between Pretest and Posttest (N=40)
Standing position Pretest Posttest . »
M=SD M=SD
Systolic blood pressure (mmHg) 122.6+19.8 128.7+227 -2.89 .006
Diastolic blood pressure (mmHg) 68.7+15.3 739+151 -3.71 .001
Mean arterial pressure (mmHg) 85.9+154 91.1+14.9 -2.93 .006
Heart rate (rate/min) 84.4t13.4 85.8+13.1 -1.72 .093

p for paired t test.

2) 714 2

194tk 283 & &4
FE 72" Aol

7Va 25 7% A% theluat A8 Fo S4g 7184
A8 574 M SAHLE Rl atol7t ik (p=
1.000, p=1.000, p=.664, p=.508, p=.754, p=1.000, p=
344, p=375). wgtA] 7Hd 2 712 Aok (Table 4).

§-_]_.

718 AR S

N

>
=

B A7 ATy 3AkE tide s 1A A8yl o
g thejaxte] a3k 1ty Sl A=E AT & ATl

A 71 YA ehelanat A S Wslgle] 5571, olgk
71 8 % BT FULE H5AD F Ao oleld 4T

A 71848 AQY BAA telaaks A8 o
AJkge] frolah Wsjglo] B FuIgte] A4S Wud
Harms 5(2010), Groothuis 5(2007), van Dijk 5(2005)
o) ApaTet fAlelalnh B ATt Wi Yol
59.4410]3L 50%(20%8)&] A7 BxE 7HAaL glom d
qlepe BEahe 9w tpRRollrh. ® FolEs Tk
ARERNA 7203 ddste] aesAdolet £ 5 2ol
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Table 4. Presences of Orthostatic Hypotension Symptoms

between Pretest and Posttest (N=40)
Sl Pretest Posttest »
n (%) n (%)

Head discomfort 12 (15.0) 11 (13.8) 1.000
Dizziness 12 (15.0) 15(18.8)  1.000
Fatigue 9 (11.3) 12 (15.0) 664
Cramp 6(7.5) 3(3.8) 508
Blurred vision 5(6.3) 3(3.8) 754
Palpitation 33.98) 4(5.0) 1.000
Neck discomfort 338 6(7.5) 344
Nausea 1(1.3) 3(3.8) 375

p for McNemar test.

2 71948 A8 24 7o) w2 19E ot}
Harms 5(2010)2] A7-ellA theluxk= w7l dazdzt
4 Ao tigt dAFENEol A vAUF e = 2
sto] A2 HAAGFS aAH o2 F7HATI "ok, 53] Hd

% Z3l HE R} AARESIA] sk o=




SHEM BHROIA CHE| wAte] 7|3 d MY 24 &t

Ut Aol tigt BakEkg o = of AL

Sasaki 5-(2005) 2] ¢A7-ellx] FATEA hato] 7|4 A€
2 GebelelM O =4z, 71 oM o W F9hE Holy
718 & AARistel whet F451A deto] shdshs 58S
R st wEhA] GAEA SxtolA 71948 A8 A
Al717] fsiA e A AT AAl H= 7183 ol D 8
7Fol AEE Fo)7] % Aol a7drt. wEha] FHEA
Szt A the|az} 2= 71 9A] sPdshe dtel A=E 3
A7l A2 71848 AQY o 294E 7dE
< Ao 2 ®elrt
£ Aol thejuxk= A FA gate] 7164 A8gte]
573 TNl el #rolg s vEh A 9gkovt 7Y
3 AP 5] ThFEE BT Uk AT 4
oA &5t 71848 A8 T2 7F, olAES, IR 5o
kol A8 5742 BEshks A o= YET Ya-
mamoto 5(2012)2] A7ollx] ATEA Sizle] 7| P A™
& 575 F5h7] S8l 9=, AR, oA"S, theles,
A715:9] 571 ol gk 5775 AR et Ul 35
ool 7194 AP S-S Hargk 97} 80%= Hald
vl ok, £ ATtellM 7184 A8 572 7hE FE, oAl
HeZ, Aloksd, 3197, A7, oA AARR, 244, &
o] 55202 SN, 3 7 3= o] ZIHA AES
A4S Bud A9E 64.0~71.5%2 Jebgth A%
$Atoll A 7184 A8 719 Alksre] 7hiAdol &
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L oW EAES o] §lE i UL, Bl = oW S}
2 7194 S 71zl nigsitets H o] Aa-Ag
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