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E L, EFRRAEMEEMEZ 10 mmHg. 20 mmHg. 30 mmHg. 40 mmHg TEHES Z & &L, MBIEECHIOETER
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1L : BEST PRACTICE FOR THE MANAGEMENT OF
LYMPHOEDEMA ; P32, 25

R, W AR T AR 2 I Ly BT AR 2SI %
52 &2k, FEOKRKE % 51 2 5 HfE~D
AT 2 JH L T B,

TPIE LSBT ORI L WINTH o FEIE—D D
BETIE AR s 0RBORICH SN RFEDO—DT
BHbo EHMD B \LIFANN % MR QG BRI 0 2231
THH, BEOWHBRIREICHET 2 HHO—ETH B,
MR ORE, B80T EE . S
—FBICRAET 2 R ERIE O 2 FEIC S 5,

FIRBR IR 502 X 2 1700 2 IR VRV IR & v, S
OFMEDFEE T S %\ HIRTERIE O 564 ¥R 13
ROPAZE, k78, AR & D720 I IME O BT R EH
2 & B & RMEFIRA & BRI EME 122 TOEDS B
L. & % S AN ORI B BN T %0 Z D720,
ML O B OB ST S, IR %
M2z eicny, #EEETLY,

VW IEE T B - RO 720 O EEETE O —
DThHbo HWHUMHZHVAZ EIZX Y, BFE L HIL
JEZR155 2 EDSTE Lo BYWERE T WA LIgiR$
% LIPUT B W R R LTS 2 &2 X ) BN
DIENH—RICHE D ) PR B X OV v/
TN Z S 5 2 LA TE Do —HOBIEER. B
AEEIE LT 235402, R 2SS L C—E D
JEZ 20 . 202 &1L A A 5RO K =
MWHT 22 e TE2Y (R1). BAE) EEEIET
EEMED A7 < TR v THEEEA B 2 e 720, PR,
WIS X AEEIE X 0 ILEO S AER Vo Bk I35
P DS CHEBENICEH E T TR T EIE DS
N5z, FTHBEESEIEEOREZ AT 5 L% 2

bz LA L. BFHERE & o R 2 M L
7o v,

NI DR ITIE DI HR R AR S N5 @i Tl
JEE LT MHRANCAS &, BALEE T 40~50 mmHg
AHER N TWAB”, Partsch 513, WHEHEIC L 5T
MBI F V) i 5 WIHIRAS LN B X OV T 488412
BT, 30~40 mmHg OFEBETHEL L7720, HR%
JEHEZS2 7201213, 2R EOFEBEESLELE Sh
LEMELTWA, LALFAXXHMANIIBWT, REBX
DRI O T O IR O 584 7 . B T 20~25
mmHg., MR Tl 50~60 mmHg, VAV Tid# 70 mmHg
TRAET A2, TP EO@H FEHETOEL I3
BTHLIEDRBEENRTVEY, TRSIE, BERA
ARG L SN RAERDH SIS N TV RV
THY ., HEENOBICOWERIZH S 2T WHIRY D
%o

—J7 FHBNCA S L T OBIRMETRIEZ A3 55 %
HTIE 40 mmHg DJIE D REMNTH . 55 mmHg
DLEOECIFEERIER N2 W L ShTwb, 1B
FIRAN A, AR T 55 .2 0h L Cid 35~45 mmHg F 7213
15~25 mmHg (EJJIEEIROIRGE - BED 2 SN b
MEIPICELAEING) BEHEINEY, ) VSRR
FH LTI T 15~25 mmHg, AR B
IR PA 25 BB LU I W © 45 mmHg £ 0
EWEEEMNEH S, st #kLzIRET
Bl iRy TEMZHB OB RN G L LTWD,
F 7o AT S I E TV RV,

PR - R BRI AR S NS P O@H TIE
HEERHSRIENTWA, LAL, BKRTELZEE
W~ OWY) 2 @A P EEEIZ S 2 E T vy,
ZFO720, EBOBEIZE W CHEIZE 2 OfEET
WA ERBWTEBY, #Yan FEEEZRHfETE Y
LPEICEMERE LSO r T2 iToTwh, F/20 5t
LB O TARBEIIIMEAZED D B A5 FEAITH LT
BT RT3 A bR 72 ) 2 W T I % 20
ENTVEPRAHTH L, TD720, FikLRED
SRR T MR I8 U 7288 7 s T EE 2520
ENTVRWITREED S 20 W21, B TR vt
GEWE L 72w PEBEZHOMIT I LN TEN
L FEEROMESMEFIND L EZ BN D, R
TIHEMGEE LOBMM S, FHEEA L T W
ANZERGEE LTHAZITY., BEZET 58725 S
BANOBHOWEEELEZL TV,
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RO HIIZ, EERADOTREAZ NG L L Camm T
JEAE % 28 2 Cft itk aAT % 28 72 IR O RARAE IR I 22
ZALIZO VT, BRI OE NI X 2 R a2 I 5 212
T52EThHbo AEDORBIILTD 2 K TH 5,

1. fEREAAER A 0L I 24 %2 10 mmHg,
20mmHg, 30mmHg, 40mmHg ®FEHETHL &,
JEEIEAS F28 % (3 & RARTEFHIR ML = 38T %o

2. BEMHERIEDSS NG L) [R5
BB A Z TR T . RIRERIRILE &2 %0

P2 AT 2 BEOYE. EAIC X o THIERN ORI
PMECR S Z &1 & Y RARTEFRIR I35 58 2384 -5
5o L LAWIEOMEEIIEERATH )., FEzH
LCwAawn/zd, I & o TIENRE 2 K@D % v
CENEROND, AWIZETIRHMAREB ORI ROBILE
ZHWE L, KRR R 283 5 & v ) G %
RYA QA

WFHE

1. MIRTH A2 edREF

AFTEISHEEBRAFTE T, R SRR ERA L L
720 V7= ME 1 RFEORPAFH DT LTEME %
Bolo WRBFOUEIEMEI20 MU ETHL L B
HEIEHEIT FEBRAET DI X 0 ARIA YR8  H 723,

TR U o i (R o N BIIRE LE - FE T
Bgize &) OMEND HE. TRICHAD D 55,
HRERZ WS (DT, =3 —) ofllEiaIcalgs
WhrHEE LI

2. TAFE

A TEAE L, REEIICHRE S h il 2%
2. 20 mmHg #i (LLF. 10 mmHg). 20~29 mmHg
(BUF, 20 mmHg). 30~39 mmHg (BLF. 30 mmHg).
40~49 mmHg (LT, 40mmHg) ® 4 /8% — > & L7z,
A TENT 2 —EI2T 572D FHES (PicoPress” :
Microlab Elettronica) & H W7z, I E 2R DIE £ &~
P—2 B THHMMIE. OF 1IREESIROREILERHA L
ML 3O E DR SN 5 cm DL, @
WG S AL 4 cm O AL, GRS NHLE L2 5
AL 10 cm O, @@ L@ REmE Lz (K2),
F72, AR EELANT—EDOETEIT S L) ITHBE 2 E
RIzH 4 BT > 7o BEMEWAT L. BRIR CIRiies sl
W SN TwaIE Lz (35 F—nvay b Vb
P, 7y THRRASH) . AFEEE>»SRTET
. LR B &2 2 N2 o M e AL CHERR L
BH S, BT DR TR &, T— 7 TEEL,
AR & WA T AR LT T 0° &
L7z BPEumEE POMRHEIINL. Vv 7 AT 5
EOFEPTLBERNBAS BV E I L, WA
GHETETH LV DOERMH L7z,

3. BlIFEEE

FEIFME A X, MR, ML Lz, AATE
(Al [ — Dl E #H AL 2 — (HbTHI-R. Noblus : H
ST TH AT A AN) TRIRTEHIR O MAELE - ML EE
ZEHIL7: (B®3). FlREEHEIE, LT AMBX
OBH IR &) RARTERIR, AMRAEFIR, RS AR
D9 By KIRFEFIRD R b ERED D e hr o 72720 T
Hbo WERITU—T %N THH 2%, WIEHENH 2
Ty T RNA = CIEE 2, MR & ERHTH4
YHAT o 720 MRIRATE 2 % O M FAS B ICC
(2,1)=0.957 Td > 7= J& T MR PRI AL E S 5
KRIRFERIRZ ~—% > 7 L, 0562 50 L7z
(B 4)o =2 —WERZIE IR & R AL & PR
L. WO L9 ISR L7,

FEARIGEHO, SE - PR & RERR O K. R E & AR
. AHUEERE FCCERINL (MC-190SV = #klisxtt &
=%). Body Mass Index (BMI) & /& FI#h =D
WAL U7z A PR A% GHI L 723 H&, 4l
EEAT) ETIEROFHAREOAZET DD 7z
D, RBEELTHCEDTH D, ETEBAEREZ
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3 Ia-ICLZMER. MREESHAIESK
WA T 2 — THAM - 72 EHE T2 0 2 KT
L ORPRAEFIRI E T O TG E R L T,
WEAEMNZMEEEZR L TWbe WEEZ T3 —ARKT
FEAID . W THEBO Vm & MG EE & U Tk fifl T3t A
W%,

ATV¥— HWHAYY— F—=1PAMv T ¥ A{ T kal5:
promart) T3 MFEHIL., Sl 2 EHL722.

F 72, NREORERBEED 720 FRAHI % TILE - IR
DOFHIB X ORI O W THIZ L7z,

4. FERIRIE

AN 2017 49 A5 10 HE L. i T=R
25+2CICa v bu— v L72FEBR=E TIT > 720 iR REH
THZRARTEFRIR M52 > H N B 2 Z 58 L PR s —
L. FHAHT 2 RERZ S L VBB 2 2 X 9 R EAK
AL 720 KR, WFFE & 2580 L7z — 7280 &k
LBEERAEH L7,

5. BAIEHEEFIR

WEREZ 10 I OKREZE & S8, ZoRMICmE,. Ik
i, RKEEEOWE, MBEITo72. F7o, HllESR
DHEL Y= B CTHEHMII—F v 7 LTz FDFK.
TR TR & 0l B KRR BT RIRIERIR 2SI E T & %38
flc~w—=% 7L, Ta—%HwCUHES o mE
P& - MG EE % 5 L 720

AAFETR LI &9 1WA & — & O THERHE 125
Wiz, T CRICHEBRE 2 FME TR S, v —F 7
DRI b EH IR e—72 4T (BK4),
JEWE - A iE B R B TR & L MR
HEEDYEE LTz & 2 A Tk % 3 Mo L7z,

ZORPERE AR ZHR L, Wigzd Lz 1
EMRIZETROMWEIHEPEL KD, 50H
DL %2 3% 720 5 Ml EoE L7z ik, 7L
A M & Y EEAT O MR - MRHEEIZR > 720255 45

L

4

X4 Ia—-BIEEAEFE

WA b H TV B EEIEROE v —THh 5,
AT T %l 5 ACER B TRIRFEFIR 25 2 T & 2 ¥
M T O =T EHEIB T, VTR Z 4T o

B7ZoT B TH D MR - MM EOFHIL, Bk
BHOKREREHMNIZAT> 720 TOFIMET 20mmHg, 30
mmHg. 40 mmHg b FARICEH 2% X EEEZ 1T - 72,

6. MRAE

GINTEAT D WS, T OMF AL S =&k, Hhrt
Ko T AL E LT

RARTEFIR ML 5= %2 RARAEFIR LS 28 O W TR & 1
WHEORTHIN LAY, SHERZDTIIRT,

KRRAEFFIRIMGE R (mm®/s) = MAFFEO P (mm)® x
MR =R x i # B (cm/s) X 10

KARTEFIR ML 1 DAL & 530§ B 7212, WHFRT O
fifi & K FIEAEOEE B L7z, ZORESH O
Tho YA TR L VI, EOBTH - 7251
WA & DAL Lz,

Be T RLERIE ML B g DB I HRk5E LU 7z i 1k i {5
% RIS Y 7 b =7 (Image] : National Institute
of Health) % VT, W{ROHL 1 1&g 2 MR 3
HNTEHIL, P L7 (B5).

TEMH O - BMI - 2 FRE A - 22 MR PAAS -
THLERE O O 7 % #EGE T 5 729, Levene DIRE
THEISBMELMHER L, SOHEIUE SN2 H t BE.
ST TH S 2 S Welch OBE 2175 726
AR T O MLTE R A S OB @ T T O KRAEH
R I 25L& % IR 5 72012, Tukey @ HSD #:12
TEHEILBGH 21T o 720 FLal LBy 7 b i SPSS ver-
sion24 (IBM) %Ml L. AHEAKHEIZS %L L7z,
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7. RIENEE
SRR R B R T B & 0K & 15 CHLE % 85T
LCHEM L7 ORAFET 1 787)

7w R

1. WRE

WeERE A1 24D 9 By RARLEFRIR ML & & S L 72 B
WAVEDSRRD b7z 720, W1 A& RS L7ze it
SR Lot gHm (P20 4. Ktk 204) ofME%x
R1IIRT . MHEEDOHHT OELRE T, MK DML ATED
SNz E o T,

B TR OBAIK % T, iz Bipice
D ZEIZHET L7 (BRI5). BEATIT ISV 223 Y 1
6.65mm, ZM9.5mm THo7zo TOREETSRE L
Ty R L DVEVEEE thick #, #WlFZ thinffe L
720 LN, B:% Z N2 M-thick #. M-thin #. %
% #h €N F-thick #. F-thin # & X 7T %,
M-thick # & M-thin #, F-thick #f & F-thin #i2B W
T BTHEREDANOHB ICHEEIR SN e d o7z,

2.
ik Ifn 75 =

WsE U7 AR - Mk &, B U722 KRRAEFRIR I
MEDORRER2ITRT .

1) mER

KARFEFDR DU 1%, M-thick B T3 @ N 2251
341 mmiZx L. 10mmHg L ET/HhEWETH - 72,
M-thin # CIXEW AR 2.24 mm 12X L. £ TOEH
THMEEZBWTREWETS o 72 F-thick # T,
WATEERE N 3.60 mm 12X L. $RTOWAN BT
BUWT/HNEWETH > 720 F-thin B T2 @ 255 7
2.82mm 2% L. 30 mmHg YL ET/HhIWETH - 72,

2) I HE

M H (X, M-thick B - M-thin # CZ N EN L
AR 1.93ecm/s - 1.67cm/s 1Sxt L, & TOWUH THE
HIEIZBWT/AEWETH 572, F-thick FHIE RS
Al 1.99cm/s (2 L. & TOWH THEBEIZE W T/
SVWHTH > 72, F-thin BT WH AR 1.78 cm/s 12
st LS 22 LIE A s o 72,

3 ) KARTE# IR ML 2

M-thick #f 13 @7 245 1 o K ARAE #IR ML = 193.85
mm’/s (2% Ly &TOEH FTHEBEEIZB W ThS W
Td o 72c —77. M-thin B3 WH 25 5 O KRAEFIR
MEHE 72.98 mm®/s 128 L. & ToEi FEHEEILS
WTKREWHTH o 720 F-thick S AR OKK
FEFFIR LT & 205.75 mm®/s 1%k L. 2T oW FIEH
JEIZBWT/AS Wl TH 5 7z, F-thin B TR %5
T O KRARAEFFIRIMFE 113,64 mm®/s (23 L. 40 mmHg
WBWTRSIWETH o 720

3. KREHRMTEDELE

WA REAE R S W T A Z & O RRAEFIR LT
wBALEZ. BEHECIEmEEE HICHELREIIA S
o 7275, M-thick #IZBWT 10 mmHg & H# L T,
40 mmHg CIiLH & OB 2 S 7z (50.0 mm?/s,
p=0.065) (X6).

F-thick # TiZ 10 mmHg & & L T, 40 mmHg T
KARTEEF IR LT B A =24 L7z (60.8 mm’/s, p=
0.048 )o F-thin # T 20mmHg & L8 L T, 40
mmHg TRTE FIRIMLT =2 F/ Z 124 L7 (60.8
mm®/s, p=0.010) (7).

z =

AWFFEDF ) T F ) T 41, B2 E D Eia OB vER
JEOERHZ HEEE LT, BLEOMREELATHEER
HND R THMRIZIZEH L. B THERIEDENZ L 12W

or

W FEEEC EDMER - MREE - KIR7ERH
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K1 HREOHE

B (M) (n=20) M-thick (n=13) M-thin (n=7) p &
il () 21.3%+1.4 21.2%1.5 21.4%1.2 0.697
BMI (kg/m?) 19.8%3.3 20.3+3.7 18.9+2.0 0.377
TR E (kg) 9.3x1.2 9.4+1.3 9.1+x1.1 0.687
FETHREPAEE (cm) 34.8+3.3 35.1£3.7 34.3£2.3 0.623
B FALAE  (mm) 7.7x2.1 9+1.2 5.1+0.6 *0

7 (F) (n=20) F-thick (n=11) F-thin (n=9) p 1l
A (k) 21.7£0.8 21.5+0.8 21.9+£0.7 0.354
BMI (kg/m?) 19.2+3.0 20.5%£3.0 17.7+2.3 0.042
TR RE (kg) 6.8+0.8 6.9+0.9 6.7+0.7 0.491
Fe TR BEE (em) 33.3+3.1 34.3+3.1 31.9+2.7 0.098
BT HARE (mm) 10.2+2.3 12+1.5 8%0.5 *0
SPIME + BRI R *p<0.05

JEF IR P AR RT 2 HI TR 2 T IRR S PR L DML fie R B B % H A CieRE L TRt

Wo K THBEIIHE Lo —Ml{§2 T, Ta—07 0 —78EERICTEH. ZhZFhoiE
H -C thick #f - thin HOB O F H7E % HE.

x£2 GHETEEEZEOMER - MREE - MRE

5B M) (n=20) Ltk (F) (n=20)

JEEE (mmHg) M-thick (n=13)  M-thin (n=7)  F-thick (n=11) F-thin (n=9)
kiie ] 3.41+0.1 2.24+0.1 3.60+0.2 2.82+0.1
10 3.42+0.1 2.44%0.1 3.57+0.2 2.93%0.1
&P (mm) 20 3.28+0.1 2.38=0.1 3.26+0.2 3.04%0.1
30 3.26+0.1 2.33+0.1 3.21+0.2 2.80+0.1
40 3.08+0.1 2.28+0.1 3.05+0.2 2.73%0.1
WA 1.93+0.1 1.67%0.0 1.99%0.0 1.78+0.0
10 1.84+0.1 1.64%0.0 1.91+0.0 1.83+0.0
MFEE (cm/s) 20 1.73+0.1 1.56=0.0 1.90+0.0 1.80+0.0
30 1.76=0.1 1.57+0.0 1.92%0.0 1.80+0.0
40 1.82+0.1 1.60=0.0 1.88+0.0 1.77+0.0
A A 193.85+18.7 72.98+7.6 205.75+23.2 113.64+11.3
10 187.06+18.7 94.79+7.6 197.62+23.2 131.70+11.3
I (mm®/s) 20 156.89+18.7 78.40+7.6 164.08+23.2 138.26+11.3
30 164.24+18.7 75.91+7.6 160.44+23.2 115.87+11.3
40 143.82+18.7 78.12+7.6 144.92+23.2 108.97+11.3

Sl = A
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p<0.05

M-thick (n=13) M-thin(n=7)
010mrHg B20mmHg @30mmHg W40mmHg

K6 &QFTEEEICLD ARERRDFTENELE
(B14)

WA O MR S &AW FEHEED MR 5w
TR L TWwWh,

MERELZ DY LT LT E0, 75 7 Oftl% X
HELTWh, 79 7 HIEDOET & ST &1 W07 2 25 1
XD, BOBTHITEHESER L Ve 2%,

WP EEEOMERZLZH O 2 L2 8 Th D, &
TR 2 T % mEE O AOHERE & LT,
TR ANDI AERE AT 5 720 ZOFEER. RIFFEORT
RTH 5B, 20 RROFFERFRADP SR ONIH LW
M DTO2HTH5D. (1) Wi FHEHEE % BER
f912 10 mmHg, 20 mmHg, 30 mmHg. 40 mmHg & I
FTwo TH, BRI 2 RARTEFIR ML = DA S
NZzdpoize L Ly RIAEFHIR MG & AR % IS
BOWTE—HEE S N7z (2) Wnf BT % B
{2 10 mmHg, 20 mmHg, 30 mmHg. 40 mmHg & EiF
7o & 2 A TR O E R IRARAEFRIR ML 2 2598 4
L. B AR # N EE EORRAE IR M5 5 O3 A L S
Nhholz. T020, WILULFH S N7,

KARTERIR M LR IS B W TAHEESR SN0
&, F-thick # 8 X O° F-thin #<T®» %, M-thick T
A EZIR SN h o 7225, KARAEEHIR LT & 0 R
AR S BN 28w THEBEIC L 5T
M-thick #f o L & ARG R %2 78 Lz 0, ER -
MFEEE DIWRD L7z dTH DB EE 220 —
M-thin # CTHIEZRZIL R SN2 W old, MAEEAY
L. MR L7272 Th 5 &% 2 /2. F-thick
HEClE. M-thick # & [k 3 H R ARAEFHIR ML 57
WA L7z 2720 %72 F-thin 8 TH B KIRIEHIR

-40.00

20.00

0.00

EARRTO T & O (mm¥/s)

30. 00

il
l N

I

100. 00
p<<0.05

F-thick (n=11) F-thin(n=9)

010mmHg @20mrHg B30mmHg = 40mmHg

K7 &QFTEEEICL2 ARERROFTENELE
(&)

AT RS W OO ML A © 4@ T O I % 5w
TAEZRL TV,

MFEREAZ DI RLTLTE20. 75 7 Ot % K
L TWb, 79 7 DIEDOK T H NG 2L w0 255 1
DA AOBTHIMITEWH RS L Ve 25,

M EAEA L7z DlE, MDA U, ML B (295
EZRBADBRON 57720 TH D EEZ B, &RE
VIR E DAL S Nz DI, HERL A B VAL S8
ZEAL L 7272 O IR E I H S 2 R\ 7cdTh b &
ZR1z0 L72hto Ty RIRERIRIMILE &I X —FTHE R
WAER SNz 0D, BN ZRIEAER S Wikd o7z,
M-thick #. F-thick #. F-thin # CRKAEFFIRIMLITE
WALMAEM AR SN 7ze —F . M-thin # TIERRTE
PR LT 2 1298 A U 72 A2 o 72 F-thick #1134 O T
B N ALRRE IR b I 728D, BRIEE IS X BR)HEDS
b ) KARFEERIR LI 2 O T2 WA 05380 5
Nzl Ez26N5, KIFEIZBWTIE, M-thick BEOR
TARIFREEMIE 9.0 mm. F-thin # O Rz T HERE
13 8.0mm T, HEWPLTHY. & HITKRIEFIR MG
BOWDPER L. ZRIZOWTIE, ko AR 72
THEEOKE SAREBRLTWDLEEZOND, Kol
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Influence of subcutaneous tissue thickness and sub-bandage pressure on grater
saphenous venous blood flow in healthy adults

Koki Hirono”, Misako Dai?, Junko Sugama3>

1) Division of Health Sciences, Graduate School of Medical Sciences, Kanazawa University
2) Department of Skincare Science, Graduate School of Medicine, The University of Tokyo
3)Institute for Frontier Science Initiative, Kanazawa University

ABSTRACT

In this quasi-experimental study, we aimed to clarify the effect of subcutaneous tissue thickness and
sub-bandage pressure on blood flow rates in 40 healthy young adults (mean age, 21.3%1.4 years in males and
21.7%£0.8 years in females). We wounded elastic bandages around the left lower leg, with various compression
pressures (10, 20, 30, and 40 mmHg) ; the condition of the left lower thigh before placing the bandages served as
control. Blood vessel diameter and blood flow velocity of the grater saphenous vein were measured with an
ultrasonic diagnostic imaging apparatus. After calculating blood flow rate based on the above-measured values,
the patients were divided into either thick or thin group according to the subcutaneous tissue thickness of the
central side of lower part of patella.

Change in blood flow rate was compared between the groups. Average subcutaneous tissue thickness was 9.0
mm in the male thick group, 5.1 mm in the male thin group, 12.0 mm in the female thick group, and 8.0 mm in the
female thin group.

Change in blood flow rate was significantly different in the female thin group. Blood flow rate tended to decrease
in the male thick group. Average subcutaneous tissue thickness was similar between the two groups, and change
in blood flow rate showed a similar trend. Therefore, subcutaneous tissue thickness affects blood flow rate
regardless of gender. In summary, the sub-bandage pressure must be adjusted according to the magnitude of
subcutaneous tissue thickness.

KEY WORDS : sub-bandage pressure, compression therapy, grater saphenous venous blood flow, sub-
cutaneous tissue thickness, chronic edema
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Prevalence of physiological lower extremity oedema in late pregnancy in
Vietnam
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ABSTRACT

PURPOSE : This study aimed to assess the prevalence, distribution and severity of physiological oedema of the
lower extremity in late pregnancy.

METHOD : This cross-sectional study investigated 935 healthy pregnant women at 27-41 gestational weeks
attending Haiphong Hospital of Obstetrics and Gynaecology, Vietham. Oedema was assessed at 3 sites of both
lower extremities : dorsum of the foot, medial malleolus, and pretibial edge. Grade of swelling at each site was
based on the Fukazawa method, and oedema was graded as 0 to 3 for each point on one leg. The sum of these
scores was used as the oedema score for that leg, with oedema defined as present for a score 22 in at least one
leg.

RESULTS : Oedema was present in 47.9% of all women, increasing from 18.7% in week 27 to 64.7% in week 40.
Swelling was distributed quite evenly, most commonly at the pretibial edge (100%), followed by the medial
malleolus (81.9%) and dorsum of the foot (73.7%). Most swelling was classed as grade 1. Most oedema
(74.3%) was mild (oedema score, 2-3). Most cases (76.3%) appeared in late gestation (weeks 34-41).
CONCLUSION : Physiological oedema of the lower extremity was common in pregnancy and increased over
time.

KEY WORDS : prevalence, physiological oedema, lower extremity, late pregnancy
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Introduction

Human pregnancy is associated with changes in most
of the physiological systems of the body, as a result of
the increased functional demands enacted to cope with
the additional requirements of pregnancy”. In the
absence of associated functional impairments, these
changes are regarded as normal”. Oedema is one of the
cutaneous manifestations of pregnancy’, and can be
subdivided into physiological and pathological types.
Several mechanical factors underlie physiological oede-
ma : increased fluid volume, alterations in venous
smooth muscle tone, increased pressure within the veins
caused by the gravid uterus reducing venous return
from the lower body, and decreased colloid osmotic
pressure of plasma”. Oedema is also a sign of pathologic-
al conditions such as cardiovascular, renal, haematologic-
al and nutritional disorders, particularly pre-
eclampsia” ", Physiological oedema occurs in both legs
and becomes most common in the late period (3
trimester) of pregnancy. Some studies have indicated
that the prevalence of oedema tends to increase
significantly over time. Gardenghi et al” revealed that
the prevalences of lower limb oedema among healthy
primigravidae in a cohort study in Brazil in the 1%, 2™,
and 3 trimesters were 0%, 20%, and 55%, respectively.
Lebech et al.” also stated that the weekly prevalences of
lower limb oedema in normal pregnancy in a longitudin-
al study of weeks 31 and 42 were 20% and 60%,
respectively. Although a number of studies have
reported on the prevalence of leg oedema, none have
disclosed the degree and sites of swelling of the lower
extremity in pregnancy. Understanding not only the
prevalence, but also the distribution and severity of
oedema will clarify the characteristics of physiological
oedema, allowing healthcare professionals and pregnant
women themselves to partly distinguish normal oedema
from abnormal oedema in pregnancy. This could
contribute to early detection and diagnosis of pathologic-
al conditions involving oedema in gestation, particularly
for the dangerous obstetric complication of pre-eclamp-
sia. This study aimed to determine the prevalence,
distribution and severity of physiological lower extrem-
ity oedema in late pregnancy in Vietnam on a

week-by-week basis.

20 cm below the
centre of patella

Pretibial edge

Medial malleolus

Dorsum of foot-2cm
from the base of middle

Figure 1 Evaluation of swelling sites on both lower extremities
(circle marks)

Methods

1. Study design and participants

This was a cross—sectional, observational study
conducted in the Prenatal Diagnosis Unit of Haiphong
Hospital of Obstetrics and Gynaecology, Haiphong,
Vietnam in July and August 2017. Participants were
pregnant women who attended the Prenatal Diagnosis
Unit for foetal examinations. All women who met the
following inclusion criteria were recruited : >18 years
old ; gestational week 27-42 based on medical records ;
and undergoing their first examination during gestation-
al weeks 27-42. Women who had unilateral leg oedema,
or who had been diagnosed with or self-reported
cardiovascular, renal, metabolic, or systemic diseases,
malnutrition, or pre-eclampsia were excluded. Standard
laboratory tests were performed for all women. Metabo-
lic diseases were diagnosed by medical doctors from
abnormal results in blood tests (glucose, cholesterol,
triglycerides, and liver enzymes) or urine tests (pro-
tein, uric acid, and creatinine). Recruited women were
given a verbal explanation of the study, and all provided
verbal consent to participate prior to enrolment.

2. Data collection

2.1) Oedema assessment

Current swelling status was considered as the degree
of swelling in both lower extremities at : 1) the dorsum
of the foot, 2 cm from the base of the middle toe ; 2)

medial malleolus ; and 3) pretibial edge, 20 cm below



Table 1 Conversion from Dent depth method to Fukazawa method

Dent depth method Fukazawa grade

Fukazawa criteria

Slight impression (outline of the dimple) develops with pressure, but sometimes

No impression is clear at the beginning of pressure, but develops with pressure and

Deep impression remains after release of pressure, with clear oedema on inspection

0 (0 mm) 0 No impression and no swelling.
1+ (2 1
(2 mm) does not remain after release of pressure.
2+ (4 mm) 2 .
remains after release.
3+ (6 mm), 5
4+ (8 mm) and palpation of pressure.

the centre of the patella (Figure 1). The right thumb
was used to place about 50-60 mmHg of pressure on the
above positions for a duration of 10 s at each site, then
removed”. To ensure suitable power, calibration was
performed before real testing began. First, the rater
pressed on a pressure evaluator ( Palm Q ; Cape,
Kanagawa, Japan). Another person then checked the
reading on the pressure evaluator and ensured that
pressure was within the range of 50-60 mmHg (intra-
class correlation coefficient=0.865). Stable pressure was
important for accurate evaluation and to avoid skin
damage. The duration of pressure at each point was
measured using a stopwatch in every experiment.

2.2) Characteristics of participants

Age, gestational weeks, and co-morbidities of partici-
pants were collected from medical records.

3. Data analysis

During data collection, oedema for each site was
graded based on the Dent depth method. The Dent
depth method was chosen, as it is the most commonly
used method in research involving clinical oedema
assessment. Pitting depths of 0, 2, 4, 6 or 8 mm were
given grades of 0, 1+, 2+, 3+ or 4+, respectively".
Although a pitting model was made to represent all
depths of pitting for the rater to practise, accurately
distinguishing among all depths, especially severe
oedema (ie, 3+ and 4+) was difficult using visual
assessment. Moreover, Dent depth only assessed
oedema at each separate position, without consideration
of general swelling status. Therefore, after data collec-
tion, we converted grades from the Dent depth method
to those of the Fukazawa method"”, with grades from 0
to 3 (Table 1). The sum of scores from the three sites

was used as the total oedema score for each leg. Oedema

was defined as present if the woman had at least one leg
showing a total score >2'". The non-oedema group
comprised women having both legs with a total score
<2. In the oedema group, the leg with the higher total
score was chosen for subsequent analysis. If a woman
had the same total score in each leg, the right leg was
chosen for analysis. A swollen site was defined as a site
with swelling grade >1 based on the Fukazawa
method". Mild oedema was defined as an oedema score
of 2 or 3"

4. Statistical analysis

Descriptive statistics were used in this study.

Prevalence of physiological oedema week by week

was calculated using the following formula :

number of women with oedema
Y. pregnant women

x 100

Distributions of swelling, including sites and grades of
swelling, were tabulated as the number and percentage.
Results for severity of oedema was divided by total
score (total score=2, 3, 4, 5, or 6) and tabulated.

Statistical analysis was performed using Statistical
Package for Social Science (SPSS) version 23.0 soft-
ware.

5. Ethical considerations

Verbal explanations of the study were given to
pregnant women prior to enrolment. Participants were
anonymous volunteers. This study was approved by the
Medical Ethics Committee of Kanazawa University and

the participating facility.
Results

1. Participants
A total of 1017 women were eligible and agreed to

participate. Of those, 82 individuals were excluded from



LYMPHOEDEMA RESEARCH AND PRACTICE, Vol. 7, No. 1, 2019

Admitted women
(n=1017)

Exclusion (n=82)
Liver-gallbladder disorders: 1
17 Systemic disease: 2
Cardiovascular disease: 7
Pre-eclampsia: 72

Included women

(n=935)
|
Mon-oedema group Oedema group

(n=487) (n=448)

At least one leg
had sum =2

Both of two legs
had sum <2

Note: Sum was total oedema score of each leg.

Figure 2 Flow diagram of participants

Table 3 Week-by-week prevalence of oedema

Non-oedema Oedema
Week Sum <2 Sum >2
n (%) n (%)

27 (N=16) 13 (81.3) 3 (18.7)
28 (N=41) 27 (65.9) 14 (34.1)
29 (N=36) 22 (61.1) 14 (38.9)
30 (N=32) 19 (59.4) 13 (40.6)
31 (N=30) 18 (60.0) 12 (40.0)
32 (N=83) 49 (59.0) 34 (41.0)
33 (N=36) 20 (55.6) 16 (44.4)
34 (N=60) 32 (63.3) 28 (46.7)
35 (N=50) 27 (54.0) 23 (46.0)
36 (N=100) 50 (50.0) 50 (50.0)
37 (N=113) 58 (51.3) 55 (48.7)
38 (N=128) 62 (48.4) 66 (51.6)
39 (N=108) 52 (48.1) 56 (51.9)
40 (N=85) 30 (35.3) 55 (64.7)
41 (N=17) 8 (47.1) 9 (52.9)
935 487 (52.1) 448 (47.9)

Week 42 : No woman was identified

research based on the exclusion criteria, due to : liver
and gallbladder disorders (n=1), systemic disease (n=2),
cardiovascular diseases (n=7), or pre-eclampsia (n=72)
(Figure 2). No women had unilateral leg oedema, as this
was an exclusion criterion. As a result, 935 participants
were evaluated in this study. We categorised 935

participants based on the Fukazawa method”, with

Table 2 Age of pregnant women

Age Total Non-oedema Oedema

(years) n (%) n (%) n (%)
<19 12 (1.3 9 (1.0 3 (0.3)
20-29 610 (65.2) 316 (33.8) 294 (31.4)
30-39 291 (31.1) 150 (16.0) 141 (15.1)
>40 22 (2.4 12 (1.3) 10 (1.1
935 (100.0) 487 (52.1) 448 (47.9)

oedema (total score >2) in 448 women, and non-oede-
ma (total score <2) in 487 women. Age distribution for
the 935 participants was 20-29 years in 65.2% ; 30-39
yearsin 31.1% ; <19 yearsinonly 1.3% ; and >40 years
in 2.4% (Table 2).

2. Prevalence of physiological lower extremity oedema

Table 3 shows the week-by-week prevalence of
oedema. With oedema defined as at least one leg with
total score >2, overall prevalence of oedema was 47.9%.
From week 27 to 41, this prevalence increased over time
from 18.7% in week 27 to 52.9% in week 41, peaking in
week 40 at 64.7%.

3. Distribution of swelling in the oedema group

Tables 4 and 5 show distributions of swelling in the
oedema group. Table 4 shows swelling sites in the
oedema group. All women in the oedema group showed
pretibial swelling (100%) at each of gestational weeks
27-41, while swelling at the medial malleolus and
dorsum of the foot were less common. Overall swelling
prevalence at the medial malleolus was 81.9%, ranging
from 64.3% to 88.9%, except for week 27, in which the
prevalence was 0%. Overall swelling prevalence at the
dorsum of the foot was 73.7%, ranging from 53.8% to
100%.

Table 5 shows the grade of swelling sites in the
oedema group. Although pretibial swelling was the most
common site (100% ), 97.1% were grade 1 (slight
oedema), and only 2.9% were grade 2. At the medial
malleolus and dorsum of the foot, grade 1 was also the
most frequent (prevalences 56% and 61 .2%, respective-
ly), followed by grade 2 (25.9% and 12.5%, respective-
ly).



Table 4 Swelling sites in the oedema group (Sites with grade >1 based

on Fukazawa method)

Pretibial edge

Medial malleolus

Dorsum of the foot

Week Grade >1 Grade >1 Grade >1
n (%) n (%) n (%)

27 (N=3) 3 (100.0) 0 (0.0) 3 (100.0)
28 (N=14) 14 (100.0) 9 (64.3) 12 (85.7)
29 (N=14) 14 (100.0) 11 (78.6) 8 (57.1)
30 (N=13) 13 (100.0) 11 (84.6) 7 (53.8)
31 (N=12) 12 (100.0) 10 (83.3) 7 (58.3)
32 (N=34) 34 (100.0) 29 (85.3) 22 (64.7)
33 (N=16) 16 (100.0) 14 (87.5) 11 (68.8)
34 (N=28) 28 (100.0) 19 (67.9) 19 (67.9)
35 (N=23) 23 (100.0) 19 (82.6) 19 (82.6)
36 (N=50) 50 (100.0) 42 (84.0) 33 (66.0)
37 (N=55) 55 (100.0) 47 (85.5) 45 (81.8)
38 (N=66) 66 (100.0) 51 (77.3) 50 (75.8)
39 (N=56) 56 (100.0) 49 (87.5) 40 (71.4)
40 (N=55) 55 (100.0) 48 (87.3) 46 (83.6)
41 (N=9) 9 (100.0) 8 (83.9) 8 (88.9)

448 448 (100.0) 367 (81.9) 330 (73.7)

4. Oedema severity by total score in the oedema
group

Figure 3 shows the distribution of severity by score in
the oedema group. Total score was 2 in 43.3% of women,
31in 30.1%, 4 in 15.6%, 5 in 8.2%, and 6 in 2.7%. Out of
448 cases of oedema, 329 (73.4%) were mild oedema
with a sum of 2 or 3. More women were affected in later
gestation (34-41 weeks, 76.3%) than in earlier gesta-
tion (27-33 weeks, 23.7% ). Subgroups with higher
oedema score were more frequently in week 34-41, with
prevalence of this gestational age increasing markedly
from 70.1% for total score 2 to 77%, 84.3%, 86.5% and
91.7% for total scores of 3, 4, 5 and 6, respectively.

Discussion

This study revealed three main findings regarding
the characteristics of physiological oedema in pregnan-
cy. First, swelling was frequent, appearing in 47.9% of
all pregnant women. The prevalence gradually in-
creased week by week, with the distribution of swelling

relatively even among sites. Second, swelling was the

most common at the pretibial site. Third, most oedema
was mild, with more severe swelling becoming much
more frequent in later gestation (34-41 weeks).

1. Prevalence of physiological oedema of the lower

extremity

Physiological oedema was frequent, at 47.9%, and
prevalence increased over time from 18.1% in week 27
to a high 64.7% in week 40. Prevalences of oedema in
healthy pregnant women have been reported as 20% in
week 31 and 60% in week 42 in a longitudinal study by
Lebech et al.”, 22% in the second trimester and 61% in
the third trimester in a cross—sectional study by Kaur et
al.”, and 0%, 20%, and 55% in the first, second and third
trimesters, respectively, in a cohort study by Gardenghi
et al®. Although the Dent depth method was used in
those studies, unlike in our study, oedema prevalences
were still quite similar. This suggests the relative
accuracy of the oedema evaluation and results from this
study. These similar results indicate that the prevalence
of physiological oedema increases with gestational age.

This is presumably because the growth of the foetus in
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Table 5 Grade of swelling sites in the oedema group

Pretibial edge

Medial malleolus

Dorsum of foot

Week Grade 0 Grade 1 Grade 2 Grade 0 Grade 1 Grade 2 Grade 0 Grade 1 Grade 2
n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%)
27 (N=3) 0 (0.0) 3 (100.0) 0 (0.0) 3 (100.0) 0 (0.0 0 (0.0) 0 (0.0) 3 (100.0) 0 (0.0)
28 (N=14) 0 (0.0) 14 (100.0) 0 (0.0) 5 (35.7) 6 (42.9) 3 (21.4) 2 (14.3) 11 (78.6) 1 (7.1)
29 (N=14) 0 (0.0) 14 (100.0) 0 (0.0) 3 (21.4) 9 (64.3) 2 (14.3) 6 (42.9) 8 (57.1) 0 (0.0)
30 (N=13) 0 (0.0) 13 (100.0) 0 (0.0) 2 (15.4) 11 (84.6) 0 (0.0 6 (46.2) 8 (57.1) 0 (0.0)
31 (N=12) 0 (0.0)0 11 (91.7) 1 (8.3) 2 (16.7) 9 (75.0) 1 (8.3) 5 (41.7) 6 (50.0) 1 (8.3
32 (N=34) 0 (0.0) 34 (100.0) 0 (0.0) 5 (14.7) 21 (61.8) 8 (23.5) 12 (35.3) 19 (55.9) 3 (8.8)
33 (N=16) 0 (0.0) 16 (100.0) 0 (0.0) 2 (12.5) 11 (68.8) 3 (18.8) 5 (31.3) 10 (62.5 1 (6.3
34 (N=28) 0 (0.0) 26 (92.9) 2 (7.1 9 (32.1) 13 (46.4) 6 (21.4) 9 (32.1) 17 (60.7) 2 (7.1)
35 (N=23) 0 (0.0) 21 (91.3) 2 (8.7) 4 (17.4) 12 (52.2) 7 (30.4) 4 (17.4) 14 (60.9) 5 (21.7)
36 (N=50) 0 (0.0) 49 (98.0) 1 (2.0) 8 (16.0) 31 (62.0) 11 (22.0) 17 (34.0) 29 (58.00 4 (8.0)
37 (N=55) 0 (0.0) 53 (96.4) 2 (3.6) 8 (14.5) 30 (54.5) 17 (30.9) 10 (18.2) 38 (69.1) 7 (12.7)
38 (N=66) 0 (0.0) 63 (95.5) 3 (4.5) 15 (22.7) 30 (45.5) 21 (31.8) 16 (24.2) 38 (57.6) 12 (18.2)
39 (N=56) 0 (0.0) 56 (100.0) 0 (0.0) 7 (12.5) 36 (64.3) 13 (23.2) 16 (28.6) 33 (58.9) 7 (12.5)
40 (N=55) 0 (0.0) 53 (96.4) 2 (3.6) 7 (12.7) 28 (50.9) 20 (36.4) 9 (16.4) 35 (63.6) 11 (20.0)
41 (N=9) 0 (0.0) 9 (100.0) 0 (0.0) 1 (11.1) 4 (44.4) 4 (44.4) 1 (11.1) 6 (66.7) 2 (22.2)
448 0 (0.0) 435 (97.1) 13 (2.9) 81 (18.1) 251 (56.0) 116 (25.9) 118 (26.3) 274 (61.2) 56 (12.5)
Based on Fukazawa method, no cases of grade 3 was identified.
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Figure 3 Distribution of severity by sum in the oedema group

later weeks places more pressure on the pelvic veins,
and so restricts blood flow to the heart, increasing the
risk of swelling. Only one study in Nigeria by Nkwo'”
found an overall prevalence much lower than that in our
study, at 8.5%. Due to the self-report of oedema by
participants in that study, some cases might have been
omitted, especially if swelling was mild and not

recognized. We suggest that oedema management

should be conducted at each maternity health check,
especially in the third trimester. Our study excluded 72
women with pre-eclampsia, accounting for 7%. This
prevalence was normal compared with previously
reported prevalences of 4-8%'”. Hence, this exclusion
criterion seems to have little effect on the external
validity of the prevalence of physiological lower

extremity oedema in pregnancy.



2. Distribution of swelling at sites in the oedema
group

Distribution of swelling was quite even among sites,
with pretibial swelling as the most common (100% ),
while swelling at the medial malleolus and dorsum of the
foot were less common (81.9% and 73.7%, respective-
ly). The reason was the difference in structure of sites,
with the tibia at the pretibial site, and the medial
malleolus of the tibia at the medial malleolus site both
being close to the skin. Assessment of pitting at these
positions might be more effective than at the foot, so
prevalences of swelling at the pretibial and medial
malleolus were higher than at the dorsum of the foot.
Furthermore, the surface of the skin at the pretibial site
was flat, while the skin surface at the medial malleolus
was rougher, so pitting would have been more easily
observed at the pretibial site. Slight swelling might be
unrecognized at the foot or medial malleolus. Most
previous studies have conducted oedema assessment (i.

" and

e, identification of pitting) at only one site. Kaur"
Gardenghi® evaluated the prevalences of oedema at the
ankles as 62% and 55% in the third trimester. Only one
study from Lahore indicated 49% of women as having
oedema around the feet, 4% around the sacral region,
and 14% around both”. Different sites of oedema
evaluation obviously result in different prevalences
because of the different structures leading to different
distributions of swelling between sites. Oedema assess-
ment at only a single site will thus cause bias, because
one site cannot adequately represent one leg. We
suggest that oedema assessment should be examined at
multiple sites on each leg to avoid to false-negative
results and obtain more representative findings.

A more detailed examination of the prevalence,
distribution and severity of physiological oedema in
pregnancy will help clarify the characteristics of this
oedema. Understanding the characteristics of physiolo-
gical oedema allows healthcare professionals and
pregnant women themselves to partly distinguish
normal oedema from abnormal oedema in pregnancy.
This could contribute to earlier detection and diagnosis
of pathological conditions involving oedema in gestation.

3. Oedema severity

Oedema was mild in 73.4% of cases, showing a total

score of 2 or 3. Swelling was most often (76.3%) seen in

later gestation ( weeks 34-41 ), and this prevalence
increased markedly with greater severity, at 84.3%,
86.5% and 91.7% in subgroups with total scores of 4, 5
and 6, respectively. No previous research has clarified
the severity of oedema in pregnancy. The present study
showed that increasing severity correlated positively
with increasing gestational age. In the later period, foetal
growth exerts greater pressure on the pelvic veins,
increasing not only the prevalence, but also the severity
of oedema. However, physiological swelling is only a
reaction of the body helping the woman adapt to
pregnancy, so most cases of oedema were mild.
Understanding the severity of swelling is important for
health staff to decide on appropriate interventions, such
as leg elevation, water immersion, or bandaging.

4. Limitations

Although a large cohort of pregnant women was
included, this study was only conducted at a single
centre. A multisite design would provide more reliable
results, which would then be more broadly applicable to
general populations. The present research indicated
that the prevalence of physiological oedema increased
week by week, and heavy swelling was present in most
of the later weeks of pregnancy. However, this study
used a cross-sectional design, and a longitudinal study
would clarify the relationship between oedema and
gestational age.

This study assessed physiological oedema prenatally.
However, swelling remains and gradually decreases
after birth. Further research is needed to survey when
swelling appears and disappears and how long it affects
pregnant women both pre- and postnatally.

Oedema was assessed in summer in Vietnam, when
the average temperature was quite high (33-42C ).
Theoretically, water metabolism increases in hot
weather, so oedema also tends to increase'’. However,
no studies have yet confirmed whether the prevalence
or severity of physiological oedema in pregnancy
correlate with the season. Further study is necessary to

clarify this relationship.
Conclusion

Physiological oedema of the lower extremity is
common and increases week by week in pregnancy.

Swelling appears distributed relatively evenly among
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sites, most frequently pretibially. Most oedema was mild,
with more severe swelling being more common in later
gestation (weeks 34-41). The present results suggest
that oedema assessment should be performed regularly,
especially in the third trimester, with multisite evalua-

tions of each leg to avoid false-negative results.
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i 18 16

Vel 0 3 ;

#n 18 17 0.10Y
i 18 14

&% (M=SD) 18 4.8+1.0 18 4.8+1.1 0.88%

1) Fisher O IEfERESRME  2) Pearson O Mg 3) WIS\ t E
n Y — A —OFERN TR0 THEEF L. B S N A R
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K7 FROV-—FI—FEICLDZIThESDEE
™ Ch—
e iy | o
Fh#ED (em) 0.8 (0.0-3.1) 1.3 (0.0-4.0) 0.01%
Ll (/M — i K fE) - Wilcoxon D551 & N2
% p<0.05
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Effect of medical compression stockings with markers on ease of wearing, twisting
and skin
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ABSTRACT

Medical compression stockings are widely used in the treatment and prevention of lower edema. Although
standards exist for selecting the proper size of medical compression stockings, no methods have been
established for evaluating how to correctly wear these stockings. In recent years, medical compression stockings
have been developed that guide appropriate wear by attaching markers to the toes, heels, knees, and wear
opening, but the correct methods for wearing and using them remain unclear. Therefore, this study aimed to
clarify the differences in correctly wearing and using medical compression stockings with or without markers.

The research design was a quasi-experimental study that evaluated (1) the effects of appropriate
compression pressure, (2) the feeling and ease of wearing the medical compression stockings and the effects of
torsion, and (3) the state of the medical compression stockings after lengthy wear and the feeling and slipping
off of the skin. Three experiments were conducted to examine the effects. Twenty-three healthy adults (17
patients and 6 nurses) were enrolled.

The medical compression stockings with markers had significantly more positive evaluations (p<0.05) and
ease of twisting (p<0.05). The compression pressure gradually decreased from the ankle to the knee regardless
of whether the medical compression stockings had markers. Finally, medical compression stockings with
markers exhibited significantly more slipping (p<0.05) but significantly fewer compression marks (p=0.00).

The results suggested that medical compression stockings with markers are easier to put on correctly and can
better prevent pressure injury.

KEY WORDS : edema, medical compression stockings, healthy people, quasi-experimental research
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