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Gluteal Subcutaneous Fat Thickness Measured by Computed Tomography as
an Estimate of Proper Gluteal Intramuscular Injections in Korean Adults

Joo, Gaeul' - Sohng, Kyeong-Yae?
'Research Assistant, College of Nursing, The Catholic University of Korea

*Professor, College of Nursing, The Catholic University of Korea, Seoul, Korea

Purpose: To study the thickness of gluteal subcutaneous fat (SCF) and propose an adequate length for needle for gluteal
intramuscular injections based on computed tomography (CT) measurements. Methods: The thickness of gluteal SCF were
measured and studied for 568 patients who visited a tertiary hospital in Seoul, Korea between January 2007 and February
2009 for routine health screening and who had abdominopelvic CT. Results: The average thickness of gluteal SCF was
15.92+4.08 mm in males and 24.90 +5.47 mm in females. The thickness of gluteal SCF differed significantly according to
gender. The gluteal SCF thickness was greater than 20.4 mm for 54 (12.3%) of the 440 male patients and 99 (77.3%) of the
128 female patients. Conclusion: The most common syringe needle used for gluteal intramuscular injections in Korea is a
23 G, 25.4 mm-needle. The SCF thickness must be less than 20.4 mm in order to reach the dorsogluteal muscles to a depth
of at least 5 mm if this 25.4 mm needle is used. In many patients, especially in female patients, the 25.4 mm needles will
result in improper intramuscular injections with the injection being into the SCF. Therefore an appropriate needle should
be selected by considering the gender and SCF thickness of patients receiving gluteal intramuscular injections.

Key words: Injections, Intramuscular, Needles, Subcutaneous fat
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TEFARE F85kL A YRR 21, 9E A
A gatzA] ofefo] = TRl i 5 mme] Zol2 HE
AFlsk= Aot Burbridge, 2007; Sohng et al., 2008), &%

]

F& sfshzalo] vj3) 55 FZAAo] A EEs glof o)

2 Rolurt FAuks WA 8 Bugo] Hon 1844
o Haslo] Qi BP0z ofRo] Be] F4ETH: AHo] 9
THSohng et al,, 2008). Theby 28FAL OFEE 80| At
3] Rojelojo} 284S Fe BuoR 47 F4uo] of
2o} o] AP Lheh Eiek. Tt 285 A

HT

e 5ol Rojs|u ARE gtk 259 e
190 ] SHOEA)E Aotk ey nhizel, 287
A} opgo] 280l EHEHY gk TSR o] FojHlcs 11
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=°] Jc+Burbridge, 2007; Chan et al., 2006; Haramati,
Lorans, Lutwin, & Kaleya, 1994, Lippert & Wall, 2008;
Newton, Newton, & Fudin, 1992; Nisbet, 2006; Poland et
al., 1997; Rai & Nandan, 2006; Zaybak, Gunes, Tamsel,
Khorshid, & Eser, 2007).

A 2ol vl Rt A7) gzl S8R
Fojejojof o ofFo] sl & FoHH =0 FH7t
LRI gFe] ol 4 A 2H(Chan et al., 2006), ©]
2 Qe ofat g 4 Qv E g LaEe 9
Suol AaL vjefo] 2 =|x] o} Fo|ut FolFo] ¢
Aek 4% QItHChan et al,, 2006; Haramati et al., 1994;
Poland et al., 1997). Chan 5(2006)°] FA}7]0 1 mLe] &
715 gof witoll AR tha Aitst 952 HARE 8t
of F717F L5l & FoHAeA] g At 68%= ¥5te]
FolE L 32% 0] 5ol FojH ALz Uehyt=d, 53]
FlatzA]o] W o449 oll= 92%7t Fstel] FAREGIAL
8%o] ol AR e KA.

THTA Aol Fol oFEe] F5, tidAke] o), A,
S5 Q1 Sl AEA Y Tl wt FAMEES Agsfor
SPHKim, M. J. et al,, 2005; Kim, S, J. et al., 2005; Sohng
et al., 2008; Son et al., 2007), T|5}A 22 ] FAof chs

1“ gt 71=0] §l7] dlwoll 25AE Al A S8
Z9 7 H]—é~— up= 73‘—?— o H]—~— A= YA
}~ 4230l 2th(Sohng et al., 2008). T3+ A3]& FA17]0|
FARs0] 7 240 7] fizol dukA o Akl

o] A7) FA1] 270 wheh Deprl), di/gAtel whet st
AEA Y] Zpol7t ol Btstar et Ao wE i
2] Qlo] ZHFAF Aol AN = FAMREE AP 40
e} EA 08 ARREA Hug FR2 FApRzo] FAHE 2}
& FAIR THFARE FHY, o] n|A] 5 Y& Fox
A Fokar gspao]] Fold 7ol A7l & ZEFAL
Aol FAb719] oIt FAhise] F7)w mefafot st
FApubse] Zol7} uh$: a3HS QlAle Lart gl Aol
2T 50 Hvtolu BAIFo] ALRZAI7E HHA] s <] oA
= YsARFA Rl Helsto] et ZEFARE 5] $%E
7t R EI QLo Burbridge, 2007; Chan et al.,
2006; Haramati et al., 1994; Lippert & Wall, 2008; Nisbet,
2006; Poland et al., 1997; Rai & Nandan, 2006; Zaybak
et al., 2007), FWollA= el A47F Ae gl Aol
gluehe wlsolu ol Bls) Bjute] Zar

],
23 ol ulh SWEE T3 Z7lka Qe
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W (Korea Centers for Disease Control and Prevention,

2007), L5FAPE 250l A2 Fof=al Al #elsh]

91} 2EFA 91 TS FAS SR 24T A
o 3] ApgE Fahiks 1oIE soldt 4 gk @7 B
stk 914 AT Sholel HAATEE ol 4ol dy
AS Ha 507g0llA 2o 298 o2 43 AR 1
AE AGolt wako] 7)o] 2 Selet ARrEe) 2

84 29j0] ssA T dhat EAR Aol T
27} oleka Rok weby Seluet oS AoR & 6 §
85 2AZ vhIS] 98 & o B AL g sl
Qe Wask olrka e,

olof Bo] R 854 Ao B3] AT 9|2 Ul

A M (Kim, 1984)0] FEAEE wjof] AR-E|TL Q= FAlEs
3} FAP)Y 7S Blst, AR dolst wfskA
7S gt} MEDY] Esl]o] AT LololX| S o

@ Bavt ek 2

 ATe ALY TEFA AR AN 1S
AL, THEFAL Alof 7P £5] ARSE = HlE 919 T
SIAFAIS A3 (Computed Tomography, CT)
= O]“‘ls}ojl S o RN A A ZHFAE Aol
Apso] TR AA 5o AlEE
JAAE ERIsH7| {8t 7124 =S upAstaLz}

gom A Hale gt g,
3, QAR 2821 Al A5 st 2

r{r
e N

390 jskA £ 2kl

AR, vlEt 5919 sk FA9F tiidabe] SR,
g, vlgkE)of o BAE Felgit)

YA, AR =Body Mass Index, BMDE 7|52 tjA}
A vlgkEe] wet v o2 theo] A HRkE wjskA]t
T Zpol & gelgit,

olI

2 9jo) gl 2o wN, 28



RS HSHBS 0183 812 010 £8 TSRS 55

FAb Aol AHgE HR5 ] ol AEek) Selgtozn
8] AT vhsdelS ARsHE Wat 7|x4ns
AF37) $15 2atet ol

2. A7 e

TEFAE Aol AgSHE AP H AR
98l 20079 195E] 20094 2971 T/ thate] 24 15
7N K= 870, QU 1A, A N, B71%= 470, S 170
=W O] FAP| A2 TN FAE tFez A A2
ol A} AU A7)0 ZA]of| SolQls ZAMSS] F
A2 gpofsteit,

e 9L

F4g @)

S Y FAS

459 552 29 48 ol A1 2 CRebg R A7
B Estel BRIk A4S HEAAS W 184 o4
of gHHel 4191 5689 GAE ol g atel HHETS P Gl
S5 TS SABA ol U] ek Zut
Ut Aet opdge, mAA Ae 5 vl Fo

e =

20079 195E 20099 297kA] Cfghg e 7133249
23] (Institutional Review Board, IRB) A9 AX oL,
Aol A 7R 70 e 157] S A e A
SRSt s Bl FEFAL Alo]l AREShE AR B
FAHEEY A4S Zelstglen QlEdl AME S S
FAZ| Az T GAIA it AT AR o

E01%= FARREY A4S Tetsigint, 2 717 ¢t CH
S Frdofsh W AHAAE A AT 54 9 g
= Asto] s WA AlwE A, A SskAR
A= QeI QAo A BRI AAe B G4
oA 54 FAIE ol&sto] WAYFAE SHsh= 4 o
S8 W2 13, YR HASAI A" (picture archiving

communication system, PACO)E ©o]&slo A2 O
og zx—lg}odr,]. EHA]—;(].Q,] =] ! gx-l(oqa H /\11- ;q]T
BMDZ 977152 Foll Alshlem, tidate] AV s 1
TE Slsl A7AERANE WellA G 2o zlstel & Ha
g JERE skl

249

1) LISEX|ESA

50| WAl Cofehy e Ak} ©eE 717]1(Light
speed, GE, Milwaukee, WI, USA; Sensation, SIEMENS,
Erlangen, Germany; Volume zoom, SIEMENS, Forch—
heim, Germany)2 &3} PACSE Sof A4e EH -4t
AAbs) thaEY S AZE 0] m—view, version 5.4.8.1
(Marotech, Infinity, Seoul, Korea)2] TiX|€ 729 (digital
calipers)E AHESE] ST A A AE 7kt &
A5 Sl AAel @52 QoA AAE 53] o4 v
S45to] Hatghs AEskeich

YAl oA Ru|ef wjah2 2] o] A7
= SAsP7| = shal, w5 HsAEA Y] A olal A 7}
3t 248 Y3l Burbridge (2007)7} Cockshott, Thomp—
son, Howlett@} Seeley (1982)¢] WS 2rarsle] 7jst CT
o] 54 #AE &8st SAsknh WA HAE (sacroili-
ac joint)9] 22| & F4olA 1 em §IEO2 olFste] wjiE
W ROR FHAS 22, HEECE 5 om ol 9ol

4402 w04 s}

2) BMI
AF kg TS A (meter T2 AlFOE e BMIE
Tato] RS Ul 22 Hro] BAgk=t| ATt Al
ARAZ)FHWHO)N A A3t ofrJol—el oz & & st
H|9ke}F3] 9] XA (Korean Society for the Study of Obesity,

Figure 1. CT image demonstrating the location of landmarks for
gluteal fat measurement.
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2006)°] w2t BMIE 7|22 tdxbe AAE(underweight,
BMI<18.5), AAAIZ(mormal weight, 18.5<BMI<23), T}
A& (overweight, 23<BMI<25), H]THobese, BMI>25)2]
Y o2 UeSich

4. X2 24 gy

SR ARE SAS (v 9.1) BA ZEIAHE o)g3to] BA

A
Shaiet. diAtel duba S4(9%, 4, A%, AlE, BMD

A% 7t BMI 9 9] skA57A12] A= Pearson Correlation
Coefficient®} T3] T4 ol-8-8to] #4513lt}, BMI
£ 7|02 RS HRteof| et v L0 Uhro] AW,
HITHE 9ShA A 2F0]E One-way ANOVAR A%
th& Scheffe's test® AR AA 5T

a7 Zmt
1. ZSFA0l ARBElE FAP (|2 FAHESS 74

T ot 157) el 4 T8FAL Aol ARG Bl A}
7] 9 FApRse] FAS SR At BE A4 F717H
23 Go|L Zo]7t 25.4 mm?<l FAMEHEo] 2R 3 mL FAY]
S AL 9lgloH, o] F 17K el 23 Goll 25.4 mm
o] FapHso] ke 5 ml, FAV|E 7HE AMEHE Ao

el M-S Tl e FA] AxIIAF 77 AAellA
it FA7|9E AT F2tEo] Yl FAMREY] 4f
SRl Aa}, FApEsC] #EE RS doj®
° 2 Yepgth 3 mL FAVIE 22 G, 23 G, 24 G vk

Table 1. General Characteristics of the Participants (N=568)
- n (%) or
Characteristics Meesn iSD Range t P
Gender
Men 440 (77.5)
Women 128 (22.5)
Age (yr) 51.4349.89 25-81
Height (cm) 166.79+7.82 139-184
Weight (kg) 68.47+11.08 42-109
BMI (kg/m?)
Men 24.84+2.82 17.30-36.36 17.52 <.001
Women 23.43+2.99 17.40-34.60
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o] Fatel A& Akt qlgl=dl, o] F 23 G, 25.4 mm9]
FAMRso] F2HE 3 mL FAP = T AAlolA 2 AAksE
I ASdeh FAMRE9] Zo)7t 3175 mmel 22 GO AR
o] F2HE 3 mL FAV|E Aalehs 312 3 3ol Exfeitt,
ESE 5 mL FAP= T QA BFollA 21 G, 3175 mm<}
23 G, 25.4 mm FARRzo] £ Z1e AYAkskar AL, 11
thE 22 G, 3175 mm9| FARRso] FAHE FAP|E AYAbst
= QA7E 6320l aL, vhsol 7 #AL 71 21 G, 38.1 mmY)
FARRso] FAHE FAPIE AAkshe dAle & St st

ATt

2. CHAXIS| Uk E4
tgALe] duba EAolA] A2 KA 568 5 A 440
(77.5%), AR} 1288(22.5%)°130c}. Hat dHL 51.43+
9.89419. o1 FAH51.13+9.77 1RH(52.45+10.25)2] <
o= FoI3t Afol7h UATH=1.33, p=.183). A% HH =
25—-81A|0] 9L, A1A-S 139-184 cm HYIE HA= 169,70+
5.70 cm, %A= 156.79+5.56 cmo| It} Fat A|F-S 68.47
+11.08 kg, W= 42-109 kg O & HAF= 71.66+9.89 kg,
o2} 57.54+7.39 kgol%ith. BMIx= B+t 24.52+2,92
kg/m’©.2 17.30-36.36 kg/m” Hol AL, HAH= 24.84
+92.82 kg/m’, oJAH= 23.43+2.99 kg/m’E Ao wz} &
oJat zpo|7}F AUTHE=17.52, p<.001) (Table 1). BMI®]| ©H=
Huke B8 An A4EABMI<18.5)S 7H1.2%), A4S
T(18.5<BMI<23)2 176™(31.0%), TA|E23<BMI<25)
2 142%(25.0%), B]FHBMI>25)2 243 (42.8%)°] Tt

3. I|SkX|SH|
AL AA| O] WSR-S Bt 17.94+ 5,81 mmO| 8l
on 526-37.35 mm WHAT}. HIxH24.90+5.47)7F A

(15.92+ 4.08)5cF TBRHHEA7} Eglon EAXoR

Table 2. Differences in Subcutaneous Fat Thickness between

Gender (N=568)
SFT
Gender t p
Mean+SD Range
Men 15.92+4.08 5.26-37.35 17.24 <.001
Women 24.90+5.47 11.96-37.32
Total 17.94+5.81 5.26-37.35

SFT=subcutaneous fat thickness.
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o] Bt 5 153%(26.9%)°] A HF77}F 20.4 mm ©]
Apolitt, WA AL 20.4 mm v]Te] HAHE 386
(87.7%), 20.4 mm o] WA= 5478(12.3%)01%1.0.1, oi=}
] 7% 29%8(22.7%)°] TSAHFA 7} 20.4 mm BIRHo| 3L,
99%(77.3%) 20.4 mm o)Fo|3ict. TR L-FA77} 20.4
mm ©l A2}t AL F 29 (1.3%)-2 A AT, 4478(28.8%)
2 AT, 278017.7%) AT, 807 (52.3%)> BTt
o qiet,
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A7l vtz wel S7kstgon daks AT

(13.89+3.37), BAIF(15.45+3.09), H|9HH(17.40+4.34)

7rol|, oAH= A E(23.25+5.09)1) HTHE(27.66+4.64)
Zroll A= gt z}o] 7} Q1 iek(Table 5).

= 9

ARlel TEFAL Al BT 4= Qs kB ¥ 459 A

glo] weh 0.5-4 mL AERE HE 9-5 mLo| A7) S A3}

TS EA 7 A E BMIol dis) AE AREA7E QlEA] o FAMRE] #7]= 21-2570] % (gauge, G), HFEZol=
ok A} AP TSR YFAL} FAX O Folstgl ot 25.4-38.1 mm (I-L5%A)E AHEEHH(Kim, M. J. et al.,

W SO AR Yebtd Ak r=-.24, p<.001, oj#k:
r=—24, p=.006). TsALFAL} BMl= SAXHCE §9fs)
AR =49, p<.001, oAk r=,34, p<.001) (Table 3).

BMI7} 9spA Al JaFs nlAle 84107 gRls}]
Qfel] #AI5F Axt BMIZ} wstAFAlo] Gk vA= W
2 G2t A= 24%, oA tiAtell Al 12%E A st
= A2 UesithTable 4).

Hgto] W e HEAE B, dxbe] A= vl
2= Gt vsAEEAZE 20.4 mm ©]8kaL, oAk v &
BEolA] 20.4 mm oldo| et vl o kol AR Aol ¢l
o}, FelA A el wEk Ul & kol §-9J% 2fol7tk 9
AchEA}E: F=23.18, p<.001, oJ&}k: F=5.83, p<.001). %5}

Table 3. Correlation of Age and BMI with Subcutaneous Fat

2005; Sohng et al., 2008). & AGLoA= 157 B Lo
A R ZEFAL Aol 23 G, 25.4 mme] HHso] R21E 3
mL FA|E AREShs AR ZAME =T, ol ISFAL
Al OFE9] 0] 3 mLE 2ehe A= A9 glon, EE
7] SHAYE Fof8talal k= okEe] §7Fo] 4 mL o4 o
o= FAHERICE TSRS aLelete] URolA] FARSLES 6
7] Y =(Kim, S. J. et al., 2005: Sohng et al., 2009)°]2}aL
ot FAMREY] o= FAQ A7)0 ket dEpAuv 5
FAE Alol| FAHEz] ojof gt 1 E 1A YL YEH O
2 3 mL FAPIE WOl ARESHA =it By BR2 FARRE0
F2HE A ARSO R Qe o] & AR T =]
&S 7k g0l AZ1Et £ Aol 2ARE BEe AvAtE
o] A 7Fedt 1571 Wl Extel] £ ArAnts g a4
gtz EA7E Qlek, ey & AtolA 2ARE U AP

Thickness (N=568) RARIA T3 B 23 Goll 25.4 mm FAMEEC] 2 3 mL
Variables Table 4. Regression of BMI with Subcutaneous Fat Thickness
y p (N=568)
Age Men =24 <.001 " s ) -
Women o4 006 Variables  Standardizedf R t P Equations
BMI Men 49 <001 BMI Men 71 24 1177 <001 y=-1.713+0.710x
Women 34 <001 Women 62 12 408 <001 y=10.277+0.624x

SFT=subcutaneous fat thickness; BMI=body mass index.

x=BMI; y=subcutaneous fat thickness.

Table 5. Difference of Subcutaneous Thickness between BMI Groups (N=568)
Underweight Normal weight Overweight Obese
Variables (n=7) (n=176) (n=142) (n=243) F p
Mean+SD Mean+SD Mean+SD Mean+SD
Men 1211+5.21 13.89+3.372 15.45+3.09° 17.40+4.34° 23.18 <.001
(n=3) (n=118) (n=114) (n=205) (a<b,a<c,b<c)*
Women 2258 +5.56 23.254+5.09 24.92+598 27.66 +4.64° 5.83 <.001
(n=4) (n=58) (n=28) (n=38) (a<b)*
*Scheffe’s test.

JKorean Acad Nurs 40(2), 20104 4 ¥
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ol mm*I et 71 FARRso] 2
2L FAE AL Sl 32 3k Aol skl ol
2 o] A RS o] thE Bl TETFAL Al
o 23 Goll 25.4 mm FAMEEo] 2 3 mL FAE AR
G 7ksAd0] =25 AARBEAL Qs ik ofuet, Q4 @Rl A
AAR ZF2At gsiAo] B i gRbe] &AL A9
% © 70 HRsR FARSHL Aojke 7] vhso] B2 FAVE
TB717F A o 4 Qlrkes A AlARRE,

2 AT A= AA| 568 02 FAR7E 4407 (77.5%), ©
A7} 128%8(22.5%) 0= A9 vl&o] ok, o= =7 A
A ARIg AL} 2ol AZAX AA| A 5 AR HEo]
7] wjiLolgkal A2 tHNational Health Insurance Cor—
poration, 2009),

A2e] WA FA = 24.90+5.47 mmE FA}F 1592+
4,08 mmEth FoJsHA FAR=T, o Al ojx}e] A
TEFA o] 257 mEER] 5 gEo] B o= A
3 A AFE A A5 cHBurbridge, 2007; Chan et al.,
2006; Nisbet, 2006; Zaybak et al., 2007). L&FA7} 95}
22 ofgfjo] Q= ARl 4 5 mmé| Ho|E FAREES

Felstolof 3k arejshd, 7H &3] ARE-E)= 25.4 mm (131
|) Zo]] FARES AFgoto] 8TALS 79, HEFAL OF
o] 5ol HEs| Folw7] e HsHAEFAE 20.4
mm ©]8}efof Sh=t], & AFAT A= 25,4 mm Ao]o] v}
S FA A A 12.3%, 1ARE] T7.3%0 A 0] o ]
stof] Fold 4= Q52 AIARSHAL Qlet & dAke] A9 12.3%,
oJ&}e] A5 17.3%C14 FAMEE2] Aol7h 25.4 mm ©]<l

A& AME3He Ao| Hsirhi & 4= ek,

(e

w

Wi E)" l..

d

T GIehA 25 o] oRZo] oklsh FoluEs FA1E
3 | EEFAE 5] Aol iR stakA
2 A% 2% o] 917 el & Aol 4 BMIZL 313}

AYFAE dS5oke A2 AT 5= A=A &27] Al 2l

-

30,
£
>
)

o

202 BMIZ} FotA Ao a5t dlS4l 2o
ehgth, 2 BMI7} 1 kg/m® 718 o)) Gl 9%
7} 0.71 mm, ©12H= 0.62 mm 5718 Zo] oE|glon, of
BYPL HY BRoA Fo8krkp<.001). AF=H 374
2 y=—1.713+0.710x, 9=} y=10,277+0.624x)& ©]-8-3}¢]
BMIE S35 ol sl A, @ake BMIZL 3115
kg/m? oAk Al oJzH= 16.23 kg/m® o|AF¢l 9ol B354
BFEAZE 20.4 mm¥E Tk F7E Zo] o4 glet, 12{u BMI
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Uzt BMIo| o 9lsiA A AAF, B4AF, BHAF,
IRk Y] o] Hh Rl {23t Zfol7t Sl Bk
789 AAFTS AlQfet Al 7 holl, o2k Al STt wlv
o Zhell Z2E §-9J5k &fo 7} Qlo] HERA W F A= BMIS} 21
o] glrpar 3 4= At

Lenz (1983)= 4919 A5l i AR dolg AXst
=l 81.5-40.5 kg®] vk 4212l 79 25 mm Zo|9] vt
58, 78.8-90.0 kgo &2 o] & Wt Al FRe] A4
50~75 mm Zo|9] vHsg, Hqt $hake] Z$- 100-150 mm
2 1 ol Aol vheE AFEE S lohal Sk¢lth Mal-
lett@} Dougherty (2000):= A5l whe} 31.5-40.0 kg 7
%25 mm Z0°]9] HH52, 40.5-90.0 kg 7% 50-75 mm
do]9] BhzE, 90.0 kg 27 79 100-150 mm Zo] 9] =}
58 AR S BT Beyea®t Nicoll (19950 &3
A A3} ZL8FAL Alofl= 21-23 G, 38.1 mm] BRso] 713
ol ARgETHL BhGiT), TSl AEA R RSt TSFAL

B7IeE AP ATl B 7R m AR AL
Z}7] 38.1 mm (Hesby & Nicoll, 2002; Zay—
bak et al., 2007), 35 mm (Burbridge, 2007; Cockshott et
al., 1982)0]93 WHOZ} 854} A| 2 ubs2 Ubet v}
9] Zo]= 30 mm (Chan et al., 2006)& 1 7]0] 7]%o]
U ol whef oheFabaiet, Alokel) o2 e=ele) AR 2
ereteiehe S-efuet AQlolAl KA Aloll AR 2
olof] thgt a7 glo] FA] A7|Rt Aejsto] A& A}
Sk 21 HEEA] AjarE|ofof ghrkar Eo,

& AT 23 25| wSA YA YRt o s AN R
HRE=9] ot o FAY Ao didAtelA 71 shd
W2 ISFAE thH 2S5FAPE obdet gstAE

SH AT thE4Le-S SIE 4 Sleh, FAbkse)] Zolvt o

Aok A& Whe2 HolA] o5 = L, FALE QIR F5=
o] AJ5bA L2 ol FAk R gloi= o)t Kolgol 42
7FsAE AHChan et al., 2006; Haramati et al., 1994;
Poland et al., 1997), Z2B& 7F3AR= THFAF A] tiAdA}
of WhAgAE Lefstel AAT dolo] vhsg Aldsiol
ARESte] oFEo] Tl AR FAEES Fo4E 7]Eook
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Shobar Eof, Z1ejan i AR AR Al B 252t 98k
WEAE AL 1:ch FAHRES AEsh= Zlo] Fa3s Y

Ao e Fart ook
A ARGE ER-ERE AL 3
AL 2% ol (supine position)E Fe AR 2]
ﬁﬂEE~%¥Q<44ﬂm©1EaH‘§] R} gjspAy
A7F B R Aog SAEQS 7hsdol Sirk o2t
QP AA R IEFAL Ao 2 At Aafofx
Al AR o g A AR SSFARE e
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