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Effects of the Application of Lower Extremities Exercise and Elastic
Compression Stockings on Edema and Pain of Lower Extremities in
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Abstract The purpose of this study was to identify the effects of the application of elastic compression stockings
and lower extremities exercise on edema and pain of lower extremities in hospital nurses. The participants were 30
hospital nurses working at a general hospital. The participants were categorized into three groups such as, 10 for an
experimental group of the application of the elastic compression stocking, 10 for another experimental group of the
application of Lower extremities exercise and 10 for a control group. Edema of the lower extremities were measured
in terms of the girths of ankles and calves. And pain of the lower extremities were measured in terms of the score
by NRS(Numerical Rating Scale). The data were analyzed with Frequency, Percentage, Mean, Standard Deviation,
Xx2-test and ANOVA to identify the participants' characteristics, SPSS Win 21.0 program was used for analysing.
There are significant differences in lower extremity edema among the experimental group of lower extremities
exercise, experimental group of elastic compression stocking and control group was supported(Rt Calf F=0.645,
p=.000, Lt Calf F=21.941, p=.000). There are significant differences in lower extremity pain the experimental group
of lower extremities exercise, experimental group of elastic compression stocking and control group was supported(Rt:

==7.320, p=.000 Lt: F=10.623, p=.000). In conclusion, in has been appeared that the lower extremities exercise
and wearing elastic compression stocking have effedted in relieving low extremity edema and pain scale for nurses.

Keywords : Edema of Lower Extremities, Elastic Compression Stockings, Lower Extremities Exercise, Pain of Lower

Extremities
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Pre Tx Posttest Posttest Posttest

test 1Day 2Day 3Day
CS Yal X1 Ya2 Ya3 Ya4
LE Ybl X2 Yb2 Yb3 Yb4
CG Yel Yc2 Yc3 Yc4

CS : Compression stockings, &2 92 2~E}

LE : Lower strength exercise 3}4-&% 4§
CG : Control Group, Wz
Fig. 1. Study Design
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Visual Analogue Scale)E ©]-83t9 T35S A7FRIS  d= U AAolA Folel 7MY # F-lolA A=
Aow Zolg ArFele] SHF Aol o AwRe] o2 SuE mwi 254 AR
A =73,
2.4 MBI
2.4.1 o}x|°5 2.5.3 HEX%|
B AN Fr)How ug gFe 23 9 A% ARAZEAL F AT s AE e SR s
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2ol Felrk G Sgom ARTHe Eule
2.4.2 EFQOIAEIL &, s AYSEoR gt 19 13] 3024 33 3¢
B AT AE vF FDAYIZ, 180 9001 EAnzg A AAST 25 e 25 Iset T 10-123]
e A0 Graduated compressingZ]so] 9 F Skl T 2-3set AASHH, FHHTEAE(RPE ¢
20-30mmHg¢} &l o] MHERE] 22717 9] Blo] = Zo].g] Rating of Perceived Exertion:)E ©]-8-3}] II(E.E)Oﬂ
8 B ~E O 2 Microfiber AR Fo] Q A B3(CRE A5 o 288kt Table 1]. ©
GERtE e oAl F1sk BRA veele) 2 YHAEE H8we 19 23] B 3 SRAH e
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WSS B AT 599l AT FU@ e oo WASHREN, ARIEE A 4 4
QBT FHIFAT S4Y F WD 2 P TIEE L HASES ST,
SAATAE Ael= wsi: Table 1. Lower Extremities exercise program
Stage Type Intensity Time
2.5.2 AFEZAL Warm-up Stretching 5
ARAZAN A A 34445 A4, Bhelgre e Toe fleson
2 AGTI tETE B ATAT PRA] AT 5 e e e
A3 S AET R) FOIE A F AN 54 . RPE 113
& 2Aseh ol F AgTn thad Bl v 1 eesie [ Wall s T
54 397 Mol vl 2 A%, 27 7419 o Arkle ireunduction | 30sce
AR BFARE Aol = T S wE S b
One leg stand balance
Ed ¢ FolEUE 45k ol HEEd = FE Cool-down Stretching 5
S Ao AlS-AL gk Aol A B 7HE TheE RPE(Rating of Perceived Exertion: RPE) 34 &5 217} =
9191 Aashae] ats v shel sish gele] Eo
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Table 2. General characteristicsothomogeneityresults

CS LE CG
n=10 =10 (@=10 X%t P
(%) (%) (%)
Sex Female 10 10 10
<25 2000 2200 3(30)
2630 330) 2200 3(30)
Age 1.202 0.977
3135 330)  4(40)  2(20)
> 36 2200 220)  2(20)
ita] Single 770)  6(60)  6(60)
Marital 0287 0866
Statuse  Married 330)  1(10)  4(40)
Ward 6(60) (700 7(70)
Unit 0.300 0.861
ICU 4400 (303 3(30)
Lower Extremities
Edema 229 224 2.25
(5-point scale) +86  +88 +47 0603 0878
M+SD
Lower Extremities
Pain(VAS) 129119 1ot 0.465 0.888

+2. +2. +1.
M(SD) 222 244 1.60

CS : Compression stockings, §F2 32~}
LE : Lower Extremities exercise 8}4] -
CG : Control Group, thZ*

Table 3. Homogeneity result of the dependent variable

CS LE CG
n=10 n=10 n=10 F p
(cm) M+SD M+SD M+SD

R.t Ankle 21.7+.86 21.8+.82 21.5+.85 1.00 .723
circum.
L.t Ankle 21.8+.92 21.7+92 21.8£75 695 989
circum.
R.t Calf 32.9+91 32.9+.86 32.6+1.03 870 619
circum.
L.t Calf 32.8+79 32.9+£98 32.66+£1.23 296 .805
circum.
Rt. Lowerf 1.1+£31 1.0+.47 1.0+47 991 833
pain
Lt Lowerf 10547 01247)  09:5%6 624 878
pain
CS : Compression stockings, &= 9FuF~E}F7) 4|4
LE : Lower strength exercise o4& 44

CG : Control Group, Utz

3.2 XX AS
3.2.1 StX|230l cH
AR5 Aol dSs Hd s Fole] &

o] %S Repeated Measures ANOVAZ #4359 o

1:

[¢]

Lo

SHAE A8, B e A8, diEate] A
-] Ao IE I RTAS oA

3%% HEEY e o SHA] sAs
T e Ao RO H(F=3.78, p=.034), 9% 1



AR |55 =1 A Al6H AlllE, 2015
S 2 A JAagh JAe A3 A Eee Table 5. Test before and after the average value and
9= Aoz LRI E=226, p=799). o]z 3 B4 tl.1e d1ffference value between the ankle
circumference
3, ) oz IBE) e ST A8 B
g oked A~ 1 A o] 7} Aty =4 ° Ankle ! Day 2 Day 3 Day
= J—v———Elf% il OT—LLa EH}—T—LL“] R 1]' :,—701\]7121'/] circumference(cm) Mean DF Mean DF Mean DF
}E‘}iz}'g‘oﬂ ‘}'017]' %%QU% %BE].— %&%Eﬂ% 7_]l— %‘ZHZ_].' Rt pre exp. 21.50 0.15 21.55 0.25 21.65 0.25
= el ol Ao o G post exp 21.65 21.85 21.90
o ApolE Hol= o UERTHTable 4]. pre exp.  21.70 21.60 21.65
Lt 0.25 0.35 0.25
post exp 21.95 21.95 21.90
Table 4. Repeated measures ANOVA test for ankle R pre exp. 2170 oo 2165 2160 o
circumference values after treatment s post exp 21.65 7 2150 T 2140
pre exp. 21.75 21.80 21.75
Source SS df MS F p Lt post exp 21,60 -0.15 21.50 -0.3 21.45 -0.3
dr Rt pre exp. 21.80 0.05 21.80 02 21.65 0l
group | gtoup 1217 2 608 293 748 LE post exp 21.75 2160 2155
Rt error S6.008 127 12,074 pre exp 2175 21.80 21.65
Ankle df Lt -0.15 -0.1
. . post exp 21.60 21.60 -0.2 21.55
Cir fime time 067 1 067 526 475
timexgroup |.758 2 |.379 2989 [.034* DF : The difference pre and post experiment
error 3.425 271|127 CG : Control Group, t %"
dr CS : Compression stockings, BF2 3t ~el7) 44
group | group 3.006 2 1.503 3673|3519 LE : Lower Extremities exercise 3}#| %% %8
Lt error 60.317 27 (2234
Ankle df T
. i able 6. Repeated measures ANOVA test for calf
i ime | 104 S 1415|245 circumference values after treatment
timexgroup |.033 2 3017 226 799
error 1.988 27 |3074 Source SS | df | MS F p
df
- _ - group | group 2772 |2 1.386  |3.492 |.617
S)_%é_é %%E‘Eﬂ g}\-g’] /‘21@21 7(] :?; ﬁgﬁ%}\-% /é?];j} A error 76.142 |27 12.820
13)9] gt aelg Agwel e AEAR A BE a
- - time 267 1 267 1.986 |[.170
zk A A3z & o AN i
21.70eme A ARAA] 5 21.65em 2. 0.05em 4 MM mexgroup 2858 |2 429|045 |.000%
s, AT Aegte AEAz A HTgk error 3.625 |27 |.134
o7 = - df
A 1 4;( =] & e} 1—)\‘5
21.80cmoll A A3 T 21.75cmO- 2 0.05cm 43}t gow  |group 2006 2 lioss | |s04
Aok 2 RS L 28 WEEY gho] % d 3 L error 75108 |27 |2.782
T3k 22.50emoll Al 5 21.65emO.E 9512 0.15cm  CalfCic a
o time time 104 1 104 1471 |.236
S7held ) 9% dEEd g AEHA A5 Higk timexgroup 3,108 2 [1.554  [21.941 |.000%
group
o A 6:-']151 EH E}@]m. i\_E]i] xq_g__—rL 01]}“1\_ /\Eg_] ﬂi] error 1913 |27 |.071
A oEdE 21.75emelA AEAA F 21.60cm o
1o = . O 22 X0 = Jo /\1?5‘4 2.5 i 7)0.
0.15em FASAE, AT HgTe AP Ay S TorAEH @S AYAA A A @
o ot ~gly] A8 Lol 0 2& FolglEyl= A 13
#7 2175cmol A AAAA F 21.60em O 0.150m 7 oA HE A gwel sokelEdls d9 13,
yd v PARVA PN K= Kol
2319 e RO 9% wEs glo] i 4 28, 33191 22 015em, 0.1em, 0.1em¥ 2Hastglom,
= - o= A A= Als S 5 V7
ggﬁ-g}l\- 21.70cm°ﬂ/\1 vt]l_ ;?‘_ 21.9501112% 9‘5]‘:;] C’]’XT':o =1 "\__Loﬂ 1-1— 2 T 1§], 2§L ]oﬂ =7
PARP AN Ko 1 o
0.25cm Z7}e19{TH{Table 5]. 0.2cm, 0.05cm, 0.lcm* J_o}ME}. e =
= O EZE o ol Fho 7l g, 23] =4
Folelgdl e 08% Folelgd ge A gug  SEH Sorelwel ghol = ARt 19, 29, 351 54
= X =7 Z Zo
Aol 7} A OTI(F=3492, p=617), Aed} =47z 171 0.05em, 0.15em, 0.5em S7b9Ich %5 Fof
- - “ =g zho] A¥ AR A-E e ehEerE ~E)
o= AaAen = Aoz YERITHF=0.645, g=d e AEAA A+ e H ﬂ'o
} Hggro] 0B Fo = 23 7F
p=000). 9% FolelEd ghe A Uzt Aok gyl T £ telgd = A3 19, 22, 3890 2
=] =] O =
OI(F=702, p=504), WE HYA VI Age] T Olom. OdSem, 025em ST, A5
[ - XJ_Q_:F- e A& 71 7)¢
9= A 0.2 UERITF=21.941, p=000).0]2] & 247 wolME A3 18, 29, 33]¢] 27} 0.3cm, 0.1em,
0.05cm¥ FHAskgith ey gzt 8% Fole

sl 2 afa] 7dE A A= ATH Table 6].
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63:

31X ¢ F 3t BEYY ey Zgo| AEFHY 715 ALY FIX|HEET 51X E 2 uxe I
= ol 7 Hrnt 13, 23], 33 ZAA 0.lem, 2y dEwe 28X AT At oF dR
0.lcm, 0.35cm= Z7}F=| S1tHTable 7]. 3, 23], 33] S40IA 137, 1.8%, 1.927 02 F715
21tH Table 9].
Table 7. Test before and after the average value and
the difference value between the calf Table 8. Repeated measures ANOVA test for lower
circumference. extrimities pain after treatment
Calf 1 Day 2 Day 3 Day Source SS df MS F p
circumference(cm) Mean DF Mean DF Mean DF df
pe P 3235 .0 3280 . 3285 group |group 62422 |2 (21211 [49.185 |.000
G post exp  32.60 32.95 33.35 Rt error 17133 27 1635
. 32.65 32.85 32.95
L PP 10 0.10 035 low ext. dr
post exp  32.75 32.95 33.30 pain | time 12150 |1 [12150 |29.160 |.000
pre exp. 3285 3260 o 3260 "¢ limexgroup 6100 |2 [3.050 7320 |.003
s post exp  32.70 32.45 32.50 error 11250 |27 |417
pre exp.  32.80 32.65 32.65 df
Lt .10 -0.15 -0.25
post exp  32.70 32.45 32.40 group |group 64800 |2 (3240  [32474 |.000
Rt pre exp.  32.95 020 32.70 0.05 32.70 ol Lt error 26.133 |27 |.968
LE post exp 3275 32,65 ' 32.60 low ext df
L Peexp 3295 . 3280 o o 3280 . pain e [ 6017 |1 |6017 |58262 |.000
post exp  33.25 3270 3275 ! timexgroup (4433 |2 (2217 |10.623 |.000
3.050 27 |.113
DF : The difference pre and post experiment il
CG : Control Group, W)z
CS : Compression stockings, &H2]9te] ~E}7 44
LE : Lower Extremities exercise a}4 &% #& Table 9. Test before and after the average value and
the difference value between the lower
3.2.2 SIXIES0l i3t X0|A= extremities pain after treatment
L oo
5 5 = Lower extremities 1 Day 2 Day 3 Day
A& % 3 sAEZE ArE
d9AA F kA 5= Repeated Measures pain(VAS) Mean DF  Mean DF  Mean DF
ANOVA R HA3 A3 Q2% AE5S A Fugt peep. 100 IS0 180 o
EE - [ t 2.10 ’ 3.20 ’ 3.80 ’
of frolg pol7k = Ao UERO.m(F=49.185 G P
- pre exp. 0.90 13 1.30 1.70 1.90
p=000), ZHA]7 ]Zloﬂ frelst apolE dERATE postexp 220 0 3.00 360
(F=29.160, p=.000). T3k Jta} SAA| 7|7 da=t Rt prete"p‘ i‘ig .00 i:g -0.02 128 20,02
~ post exp . . .
’g‘.J_ 9}]\'\:‘ Zi_g_i L]'E]‘/\}\E]’(F—7 320, p= 00) %éé 6]' e ) pre exp. 1.00 0.00 1.30 0.10 1.40 001
ABFE A AW Aol AYOr(F=32474, psop 100 " 120 P 130 7
N o pre exp. 1.00 0.00 1.50 0.10 1.60 0,00
p=.003), SAAZIAE Fst zols e . post exp  1.00 140 0 150
(F=58.262, p=.000). =3+ Fkat SAHA7|b]] ozt Lt prete"p 1‘28 00 ifg 10 1‘28 020
- = post exp . . .
45 72t Ay Ae® YERWTKF=10.623
DF : The difference pre and post experiment
p=-000)[Table 8]. CG : Control Group, tjZ"
SIA EZL A2 H-F EZH4E g dE A CS : Compression stockings, §F2]9Fe] ~E}7 44
_ _ _ _ LE : Lower Extremities exercise dt#-&-% % -&
7 A8l Q8% sAES A AY 13, 23], 33
o 27} 0%, 027, 0284 FAsEOV, A% 4
FEoAE A9 18], 28], 339 22} 0%, 0.1%, 0.1% 4 =9
_ _ . [
2 asgr. 21U ETe 0EE FAEF A5
- _ _ s - -
P AR 18], 28, 33 SN LIA, 174, 2 2 g e v sk A1) 1At
= 3 ES AN o} - . _ - _
o 7HAR. A% SHTTATE UHYASE o giqng 9 36 v 2oke 4EE) S &
A Al A% 18], 28], 3509 47 0%, 018, qas ool
=] =] (e} 3 S
0.184 Fastgen], sAEs HewdnE d3 1 ATAT, AALEA T el ALTe
5 3 K] -
23], 33]ell 27} 04, 0.1%, 02482 33k 1 FARF(WEEY, Folz| B9} FHNEZ Piol H
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o3t Avtg nolon mak shx 51 gt ofukE} ATAY, AT AE, wEotE e e
AL LF T AEEY e FolelEH/F AE I dlRarghe] A RE EH%J Zolo] tigt Hlale A
out fizre] A Eaedeh FoleEAlt 23l AHAKLES Fobe] F=0.645, p=.000, A% Fol7]
S7kehs d3ks Wit F=21.941, p=000). 3}A&% A&, Teqhe e

AT wEEH el FolelE Holo}t X ETs  FEwH tlFRutte & ST gk Aolel| gk v
< frofetA g o)A AEAl1e]e] AR e AR HATHLLEZ: F==7.320, p=000 Y=
oA 30 o gFF HEHILES Haslo]  F=10.623, p=000). L3 AT ALy} ke
s AAZ MA GAE D AR 25§ HEEY e FolglEHt Akl

PR SEHLLE Aol vlmie] 29t BEEUS FollEaAst 23ld &

= =
G5 wEw 2, G5 Toll U A2 H A T ke 2dE B

o1 =2 S
T el I ARG A17]9F AR AE B A7E Tl shAE A8 T AER] 48l
k. ol @ A3k SN LFol TREHY BAYNE A SARE L B30l Tt g Aoz
Z7P71EL Ak e opapbEe] AAS ok AN wtow] olo] alg FAlE kEAeh 2ol AN A 2
dmel Wolese TR AU BEo ot AY FANSY INEE 74 2 EEAD 9
20 SNBSS ARSI Ao ek @ arhhel SAEYe o 5 A
g g AE] A8 e TEEY 9 FolelEw B oATE A S AE gdeR A
Aolsh AAEFS Felahl Ao, ol WA o Sglonz ATAN AuE A FF BEATE
ARUEAF A 11Fo7 BEgEsnge g ANV B S5EA A5AE GAF At 84
oo WS Y45 FAVES] YLE BHIORLE T R RGBSl AT AL 1
ARl aEge AUARA ) Feele] AT & Delsle] A8she A7k ASH] b el Ag
27 IlE Aow yehd Aa20]9F fFAlSI o= & Iketel B B8U) 9S AleR Algdr:
BegteAE H8o] Ao wadRe Aa)
FAANA BEE, FokEle FEaadt eSS
sstel Fed EF UASS laFE Aolda & References
ootk ol AUEAT PSS9 eelgre s
7 Zgol g3k AF21]E AARIS gAto R AAE [1] Y.O. Kim and J.W. Gu., Musculoskeletal system and
) e L _ related factors on the nurses in several general hospital.
Ko, APad} gzdo] AF -5 Aol W) Korean journal of Occupation Health, 41(3), 133. 2002.
7t gle Ao = Yeht S gE el 28] et [2] W.K. Choi., Characteristics of musculoskeletal pain in
o 98aA dj5o] eelore ~E] 48o F7Ado) nurses. Yeonsei Univ. 2005.
o1 = le] = [3] S.W. Kim, A Study of Health condition and shift service
A= ARG GAQl SAR Btk & At of the Nurse in General Hospital. Keonghee Univ. 1997.
Me B GE e Zgo] AT A B TFes} [4] W.S. Kim., Effects of the Application of Elastic
o] ATE BoJFUEY o|s} e A ek eejera Compr;ssio_n Stocking on Edema and Pain of Lower
. . Extremity in Hospotal Nurses. The Journal of Korean
2B} o] sixgue) FE S Thel| EFE TIAIA E Nursing Administration Acad Soc. 2006.
=3S AES A FAA A Y] wiEo 2 AlgFT) [5] D.W. Kang et al., Cosmetology skin of workers, the
prevalence of respiratory and musculoskeletal symptoms.
Korean journal of Occupation Health, 11 (3), 385-392.
1999.
Zi2 O [6] KH. Heo, et al, Golf caddies and musculoskeletal
5. EE = x-"o'—-l symptoms Related Factors. Korean journal —of

Occupation Health, 16(1), 92-102. 2003.

2 ATE s gEdE e 2ol hEAL [71 H.Y. Seok, Soles had a hidden secret to cure snake.
- 1993.

=
- [8] Anthony S., Fauci et al., Harrison‘s principles of internal
Aol medicine 17th Ed. 2013,

8044



AL EI BREiEy Hgo UFEIY

(9]

[10]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

Korea Aerospace Industries Association, economy class
syndrome, a life-threatening sleeping passengers. 84,
42-44. 2004.

Hirai, M., Iwata, H., & Hayakawa, N. Effect of elastic
compression stockings in patients with varicose veins
and healthy controls measured by strain gauge
plethysmography. Skin Research and Technology, 8,
236-239. 2003.

DOI: http://dx.doi.org/10.1034/].1600-0846.2001.80401.x

Orlando, a. R & King, P. M. Relationship of
demographic variables on perception of fatigue and
discomfort following prolonged standing under various
flooring condition. journal of Occupational Rehabilitation,
14(1). 2004.

Rowell, L., O'Leary, D,S., & Kellog, S.L. Inetgration of
cardiovascular control systems in dynamic exercise In
Rowell, L B. and J.T. Shephard(eds.), Handbook of
physiology. New York American physioligy Society,
chap, 17. 1996.

S.H. Jang, It defeats the calf muscles' thrombosis'.
Science and technology. 36(3), 84-82. 2003.

B. H. Hwang, The effects of a long period of time not
to stand ankle swelling movement of the working
woman pumping elastic compression stockings apply.
For proprioceptive neuromuscular Promotion Society, 12
(1). 2014

Faul, F., et al., G* Power 3: A flexible statistical power
analysis  program for the social, behavioral, and
biomedical sciences. Behavior research methods, 39(2):
p. 175-191. 2007.

DOL: http://dx.doi.org/10.3758/BF03193146

M. S. Kang, Effects of lower limb muscular exercise and
wearing elastic compression stockings on the lower
extremity edema and pain scale of the office women.
Korea National Sport University. 2015.

H.J. Beo, Effects of Ankle Pump Exercise on the Lower
Limbs Edema and Pain of Operating Room Nurses.
Kangwon Univ. 2012.

Amheim, et al, Exercise Science Principles of
corruption. 2003.

Orlando, A. R. & King, P. M., Relationship of
demographic variables on perception of fatigue and
discomfort following prolonged standing under various
flooring  condition.  Journal  of  Occupational
Rehabilitation, 14(1), 63-76. 2004.

DOI: http:/dx.doi.org/10.1023/B:JOOR.0000015011.39875.75

Neumann, H.A., Compression therapy with medical
elastic stockings for venous disease. Dermatologic
Surgery, 24(7), 765-70. 1998.

DOI: http://dx.doi.org/10.1016/S1076-0512(98)00064-8

Lwama, H., Furuta, S., & Ohmizo, H. Graduated
compression stocking manage to prevent economy class
syndrome. Am J Emerg. Med, 20(4), 378-380. 2004.

8045

ZEAE A REEY A TSl HAE I
Z| ¥ Z=(Young-Soon Choi) [X3]9]
e2012¢ 2¢ : Zddigha oiskel
(Rr33hatAl
02014d 3¥ ~ Al ;. A2y

sha se xad



