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Prediction of Optimal Gluteal Intramuscular Needle Length by Skinfold
Thickness Measurements in Korean Adults
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Purpose: This study was conducted to assess optimal needle length for gluteal intramuscular injections (IM) via simple
skinfold thickness (SFT). Methods: For this study, 190 healthy adults were recruited and grouped into eight groups accord-
ing to gender and body mass index (BMI) (kg/m?). The Korean Society for the Study of Obesity criteria defines a BMI under
20 as underweight, 20.1-22.9 as normal, 23-24.9 as overweight and over 25 as obese. For each participant, the SFT of
dorsoguteal (DG) and ventrogluteal (VG) sites were measured using a caliper. Subcutaneous tissue thickness was acquired
through ultrasonic images. Results: For men in the overweight and obese groups at the DG site, for the obese group at
the VG site, and for women in the normal weight, overweight and obese groups at both sites, the mean subcutaneous tis-
sue thickness exceeded 1.84 cm, the minimal length for a 1 inch needle used for IM. At the DG site, optimal intramuscu-
lar needle length (OINL) was 1.4 times in women and 1.0 times in men compared to SFT. At the VG site, OINL was 1.3
times in women and 0.9 times in men compared to SFT. Conclusion: The results of this study suggest that SFT is a reli-
able index to determine optimal needle length with minimal effort prior to IM.
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Figure 1. Axial ultrasonic image of gluteal site.
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Table 1. Skinfold Thickness, Subcutaneous Tissue Thickness and Optimal Intramuscular Needle Length according to Gender and BMI
at Dorsogluteal Site

DG

Gender BMI group SFT (cm) SCT (cm) OINL RRIL OINL/
Mean =SD F(p) Sheffé  Mean=SD F(p) Shefrs  (cm)* (%)  SFT
Female  Underweight (n=20) 198+0.44 19.38(<.001) a<c 1.83+045  16.84(<.001) a<c 2.43 95.0 1.23
Normal weight (n=25) 2.07+0.21 a<d 2.27+0.58 a<d 2.87 96.0 1.39
Overweight (n=25)° 2.35+0.45 b<d 3.00+1.09 b<d 3.60 68.0 153
Obese (n=25)° 2.84+0.53 c<d 3.74+1.40 434 80.0 153
Total (n=95) 2.33+0.54 2.76+1.20 3.36 75.8 1.44
Male Underweight (n=20)* 201+036 11.23(<.001) a<d 0.86+0.25  22.19(<.001) a<c 146  100.0 0.73
Normal weight (n=25)° 2.07+0.40 b<d 1.31+0.37 a<d 1.91 96.0 0.92
Overweight (n=25)° 2.30+0.28 1.91+0.57 b<c 2.51 92.0 1.09
Obese (n=25)° 257+0.41 2.10£0.82 b<d 2.70 76.0 1.05
Total (n=95) 2.25+0.42 159+0.72 2.19 80.0 0.97

BMI=body mass index; DG=dorsogluteal site; SFT=skinfold thickness; SCT=subcutaneous tissue thickness; *OINL=optimal intramuscular needle length
(SCT+0.6 cm); RRIL=rate of reaching intramuscular layer; TOINL/SFT.

Table 2. Skinfold Thickness, Subcutaneous Tissue Thickness and Optimal Intramuscular Needle Length according to Sex and BMI in
Ventrogluteal Site

VG

Gender BMI group SFT (cm) SCT (cm) ONL RRL OINL/
* 0, 1
Mean +SD F(p) Sheffé  Mean=+SD F(p) Shefis  (em)” (%)  SFT
Female  Underweight (n=20)* 1.78+£043 26.29 (<.001) a<c 1.42+0.51 25.69 (<.001) a<c 2.02 90.0 1.13
Normal weight (n=25)° 1.99+0.26 a<d 1.85+0.48 a<d 2.45 88.0 1.23
Overweight (n=25)° 2.23+0.44 b<d 2.36+0.78 b<d 2.96 68.0 1.33
Obese (n=25)° 2.72+0.37 c<d 3.26+1.05 c<d 3.86 76.0 1.42
Total (n=95) 2.20+0.51 2.26+1.01 2.86 76.8 1.30
Male Underweight (n=20)* 1.96+0.45 7.08 (<.001)  a<d 0.58+0.27  36.63(<.001) a<b 118  100.0 0.60
Normal weight (n=25)° 1.92+0.43 b<d 1.04+0.37 a<c 1.64 96.0 0.85
Overweight (n=25)° 2.23+0.36 1.73+0.56 a<d 2.33 84.0 1.04
Obese (n=25)° 2.41+0.48 1.92+0.63 b<c 252 88.0 1.05
Total (n=95) 214047 1.36%+0.70 b<d 1.96 83.0 0.92

BMI=body mass index; VG=ventrogluteal site; SFT=skinfold thickness; SCT=subcutaneous tissue thickness; *OINL=optimal intramuscular needle
length (SCT+0.6 cm); RRIL=rate of reaching intramuscular layer; TOINL/SI——I'A
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Table 3. Regression of Skinfold Thickness with Subcutaneous Tissue Thickness

Variables R? B t p Equations F(p)

DSCT DSFT Total (n=190) .33 1.38 9.62 <.001 y=1.38x-1.00 92.57 (<.001)
Male (n=95) .35 1.03 7.10 <.001 y=1.03x-0.72 50.35 (<.001)
Female (n=95) A1 1.46 7.98 <.001 y=1.46x-0.67 63.76 (<.001)

VSCT VSFT Total (n=190) 41 1.27 11.37 <.001 y=1.27x-0.94 129.20 (<.001)
Male (n=95) 32 0.85 6.58 <.001 y=0.85x-0.44 43.27 (<.001)
Female (n=95) 61 154 12,07 <.001 y=1.54x-1.11 145.70 (<.001)

DSCT=Dorsogluteal subcutaneous tissue thickness, VSCT=Ventrogluteal subcutaneous tissue thickness, DSFT=Dorsogluteal skinfold thickness, VSFT=
Ventrogluteal skinfold thickness; x=Skinfold Thickness, y=Subcutaneous Tissue Thickness.
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oz} 1.83 ecm=Z HAF 1.21 cm, A 2.23 cmo|E Joo2}
Sohng (2010)9] Aol Hla] ©5]2 v ghe Ao Lpepet,

JKorean Acad Nurs 40(6), 20104 12€



850

E3F Joost Sohng (2010)¢] AN AHFY EHAL
A3, ofx} 4] BRBPOTR 1 AT B AT A
o} ulwe A Aol 85t ofehn 2k Joost
Sohng (2010)8] @FellA] EE47} & 15t v Bekd 4
AR, BAFE, verEe] Astet vl & A7 oy
RS9 WERS] TS T BAAFRAAE d B
= j5stin,

229|287} vhso] Lolg TS FAA} 2%
FAF Aol TSRS Fopsto] 280l AHYYEH: 0.5 cm} vl
59 7153 FARMuDY 929 0.1 omE G ol
Brb, 2874 71 B3] AHGE T gl 1911(2.54 cm)
Zolo] FahsS AFHTHE E2 FARSIY W5tEd £
A7t HATE 184 cmE WA golof ool Tho) YUt
T34 ok 2 AT e B BEo] vl wpEe
S|sbA A7 B A ekt 1907 FARRSE WE
2o 2RFAE TTHA WAL IAFE vlukzel A,
8530 B9t MRkl TSHIY T2t 184 cmE 22
shof Zapzo] 28] wEEH] £ 4 23S o 4 99
o}, of2te] AL MEDI HED nEolA AHFES A
3 APAFRAARA FAERs0] 280 mestA] got Al
A 2RFARE Soli T5o] obd S|SHEARE A%t 2 2
3 2o A AMSH Qeih Treb] 2874 Ao
ZApkse] ol i e glo] FAHOE AgHE FAl

710l Sojglis FAHsS ALGIITHE AT 2RFAE
BT 5 S & 5 gtk 2RTA Ao WA T8 o
H} o 7] BHe g Abgstelof ol FApksS 25

2 Qofab A1toleh S Sl A0] ofd 12
o AR B 1EAS0] HRse] ol B 1 BT 1)

gletetar Aztsto] 11 vkl 4
Qlth(Zuckerman, 2000).
Aol T REE —‘:r”’ﬂh SR FAol glo] 8%t
dSHaez Ueihth S A d9e A8 o, 9R
= FA7H em F7FsHA H-Ef O] 7% FA= 1.03 cm,
A= 1.46 cm¥, B9 A= A= 0.85 cm, A=
1.54 e ] SpA F=A|7F Z7} Aoz o=t =19
A](2.54 cm) FAMEES o]&5to] TRFARE SThH #5kA]
W FA7F 1.84 em olstolojof StER Lol A= HAkE
2.50 cm ©]4, A= 1,73 cm oAl A58} BEoAE=
A= 2.69 cm ©A}, A= 1,92 cm OJAfO|H Z_FALR
FolH ofgo] Z&ol FAHA o5 7HsAo] YTk ol
o}, 2 Atoll A oo Ak uEat Eiet o wjskA

QElE AT ks BIE

JKorean Acad Nurs 40(6), 20104 12€

FAZE digollAl E3] ARHElE=(Joo & Sohng, 2010) 1914]
(2.54 cm) HRE9] Ao|Rr} B FAE A& Yeht 1912 4
o]9] FAMERE IEFARE TThH oREo] 5ol =dEtA]
oL gstof] 32908 7he/do] 2 A o8 Vet 2ev 2
SFAE T vt o 259 9]A]of whet 22 ohE 394
< Ago7lols Fef7h e BR ofof it tfero® At
AL ST A FA 9] Ak 4ol (OINLE 4Hgsto]
TREFEIY] Bl &S ettt o] HlgS E-EithH At
FAHRE Aol E AMgsls ol =0l E = S AR A
ZHEet,

2 A4S EYE 284 Aol EEE FAY BMI
S olg3te] E5-9| Tl FAE APkl TsHA g4
o] FART ¢ 7] vhsE Agsto] FARIO 2N oFEo] &

l BESHA FUEHEF sfjof & Aofrt, A T ENA 2

SAF Afet g iate] A, BRtE S alefste] FAMRES
o] wAEt = o S-EE AF Nl tigt FA] Az
BALe] o] w3 Fasitt, AR AzIAb A=t
gd, vinteo] whek ARG 4= Qs TSRS FATE A
g dart Qlkal Eroh, 3 2 A ollAs BMISH kS
NS B Aol T FEiA T ZpolE LafEhA|
AokTh= AFHo] oBR o] AuE BE ARZol Unist

AZ)1710lle FEl7h 9 Ao Bt 5 Aol A= st

£ AGHEREE ERIste FAks Zdolrt Aol uf
2hA = gepAof sk & ERlel & o7t qlch

lm

2 E

AP HHEBEAS o g3te] T8RS A1l

o15317] 15kl SREEA o183 Sl OINL
3w nee Ak AT QAN 23] Al
9 1917 Zole] AR ] el otiol
8ol 2R 9 4 9eS SISl THmR A B

ST ol 2APlo] RaE ks 4TA 285
g ¢7} gloma 247] Azl AL Aol 4,

2 ARz Zo7h BAIE FAPIE NS e
7} u} $1& B o 2= A TLFAL Alo] AREE I Q= 3
mL E= 5 mL FAR]ofl o] 1.5Q1A](F 8.8 cm)?] vls&
FAEt] I8E FAIR MRS A4S e ARSI
o2} Heko Al AR WiE Alejshale iR diidtel

A FApRso] 8o =Ee 4= 9l Alolth
FT O REE FAE okl slElEY et FREY Heol



O ARSI ) AREe Bokstel FaA Tl de
chefet ol aele 2151, o BEE Ao 5] g S 4t
23 39]9) Aom% e SRItoRA RN F
AR Hee FApubse] dol Belshs o Wag =

g uerg

52 A sfolc,
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