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Associations between Ultrasonographic Anatomical Depths at GB21, CV12,
and ST36 and Anthropometric and Body Composition Indices

Hyeonseo Jang', Hyunchae Ju!, Yeji Kim!, Yuan Cho!, Hyeri Nam!,
Myungho Jin?*, Kyoungmin Kim?*
'Department of Korean Medicine, College of Korean Medicine, Dong-Eui University
’Department of Internal Medicine, College of Korean Medicine, Dong-Eui University

Abstract

Purpose : To examine whether anthropometric and body composition indices are associated
with ultrasonographic anatomical depths at Gyeonjeong (GB21), Jungwan (CV12), and
Joksamni (ST36), and whether they also indicate the distance between the superficial tissue
boundary and the pleura or peritoneum.

Materials and Methods : In this exploratory cross-sectional study, 40 adults (20 men, 20
women) underwent anthropometry, body composition analysis, and ultrasonography without
needle insertion. Twenty-eight primary associations were tested with sex-adjusted Spearman
rank correlations, within-sex permutation tests, and false discovery rate correction. Linear
models including sex were evaluated by leave-one-out cross-validation.

Results : Associations differed by acupoint. At ST36, neither superficial depth nor tibialis
anterior thickness was significantly associated with calf circumference after sex adjustment
(0 = 0.319 and 0.249; q = 0.110 and 0.219). At CV12, body fat percentage was strongly
associated with superficial and skin-to-peritoneum depths (p = 0.744 and 0.763: both q <
0.001) and reduced within-sample cross-validated prediction error. At GB21, muscle
thickness and skin-to-pleura depth were greater in men: after sex adjustment, body mass
index was associated with superficial and skin-to-pleura depths (p = 0.565 and 0.393; q <
0.001 and q = 0.043). At CV12, adding body fat percentage or waist circumference reduced
cross-validated interval prediction error by only 1.7% and 3.7%, respectively.

Conclusions : Body indices partly reflected acupoint depth in a point-specific manner,
whereas their additional value for predicting the CV12 interval was limited in this sample.
Findings from young, non-obese adults require external validation and do not define safe
needling depths.

Keywords : Ultrasonography, Acupuncture points; Needling depth, Body composition,
Anthropometry, Patient safety

* WAIAAL © Myung Ho Jin. College of Korean Medicine, Dong-Eui University. 52-57, Yangjeong-ro, Busanjin-gu,
Busan.
Tel: +82-10-4840-0148, E-mail: jinmh@deu.ac.kr

# WAIAZ} - Kyoungmin Kim, College of Korean Medicine, Dong-Eui University. 52-57, Yangjeong-ro, Busanjin—gu,
Busan.
Tel : +82-51-850-8623, E-mail : kyoung@deu.ac.kr

- s - 2026.09.30 / AAREEY 1 2026.10.15 / AAAAY : 2026.10.18.



372 tieterolRldets]x] 304 1=

1.4 &

e Aopt Zlo] Fofof shrbe A PetA s CefsloUAE ofx TslA e A
2olr}, (BB AT AEIR &HFER stol et A §Eu} wo] %9l xelrt
ok} eecta Sista, go) AR Aed AIMRPE Sl sjeigot 9ol i
AASHATHL]. (BEARE)S ot 2at Al WAlo] o2 Aol 28 2 2 4 ik st
e, SI(R)el Aol mie} g 9 Wl ol 1 s alet el slstelz). pe
olo] AA] 7ol shte] WHE 47} ofel woro] Bof e} epxl oz wolnt.

al
of oY WAL o5 b2 £7 Ao|A Al ARHL 9lrk. 20224 129 Uy B
b SHoz ALg3 B9lS WS
o

u R }..

7 ol9lo] ojzayel'® W] ofUck WUSIUTH3) o WAL Fuv|z|e) Abge] Bt 2

2 2on S5 AMIS AW ChRA 9o, AEA-QUA sido] Wt vt o

AAE T3] Dol s DR offe] 52 AYOR HHsts o] Fo| At REoA @

MAQ HEIR R =0)F ofx Yotk T9l RE AR PUoA Reus 4 4t gloo

2. P} S D A B 0 ol 22 ofeA WA A £ olep
O

o] 2go| FAF olft A Zolt AR Vg ohz} ehRutE xAHY] gRolch A
A ATS FUS WErRNoA A AR FUF ol v #AL 19 Wy of 1oz ©
2TH4L T B0l BHY 479012 HEY AN J1FS I WSHHAE A2
opgurg shed ShigL, BWuE olgurge] it AR A% JlHn YAHAN5]. A

I |
e, CV12)2 SAASHA Apst
SA(R=E, STSG)% ¥0ﬂ A
Aolete o] F2ld, o] Zoll =ol=7tol
AAe 299 Zort Al 27 = SE=s
Zlolof #eh AS HES Lin 5(2013)2 e Yzt
o] A oFun ¢HH Zlolo] HoJHEH mES I
(2018)9] xSm AolA Ao mE-Fo Zlol= AF, AA, xﬂé‘-%%lT(body mass
index, BMI)7} 245 Z19l1 d/do]l g8t ZIQIoH6]. Chu 5(2022)0] £gmz E745
=49 518 A "W9(allowable needle insertion range)= H 25.3+10.2mm=z 7fQl%
7} ZitH7]. Chu =(2018) 7Aool &uk 7107} AIN|e} S50 we} dajx]= HS b
1, dEoly BMIgte g AT ZlolE Aste AL sttt Falskdd(10]. S71(185R)
717208 e AlE 9tk Wea 5(2009)2 oA Al 123YolA AP} v|gtE) =S
5 290 #A(BIT. CV4)Q] 571 Zolrt ZojRl= FdS Esklil[11], Choi 5(2026)
o ZAolA £2gmg §F ZlolE At §H S717F UEU= JiE 51 ZolE A
A Aot & Y ZRoN AIF Y 4o e Blohal B s8]

¢

o,

T o] ATSol £ sbAl WA} dol qick A, ciREel st 3 @ely
A 2o/l BRe] £ ol AR OB FUS 2L hARIAN Ze AE2 ¥l

c2c) oW xmt Zolet WAL AL BY oo A% o] met Zepy

Olf
_ —v—‘

;9. flo 4> rulru

&

=]



£STE o|§3 AR -FL- NS Suata Zolot AR AS U AR AR BAY A7 373

ol
rp

pas)
lo

Y SUAY Alel A2 ohE 29 ) wolo} k. £, 7|
@ 1agrel FA ot AAT olEA BATLAS B
: St 21tel Zolel Z1Eo] HeIEs.1112). 12ie]
JgRoz Was gut Aol BF £A2 AW 5 ¥ PR L
of Ystd 4 otk o] o] AR AXR JEHEAL £ AP/t HEF

K

-+
o

~
N

=2 o fu
£
o
2
>
1o o
g
F
i

in

s Au
3R
4
=2
>
rlr
rio
Pl
)
AN
)
e
Rl
ol
rr
ﬂ\l

le) d
= ©
rx re

e o e >
)
o2 ol il S 4y |3

re
-1
=2
>
a
fu
M
1%
i)
Pa)
52
3]
o

y
) rir
Homok

[e)
w 33
h
M ‘E,f
NI
o
o
o 2
T2

ol I"
ok
Lﬂ
L
=
o
Ra)
2
m
o2,
o
re
o

=R

—

10 ox 40 T

= r
AT B Zole} YL AA AE U ALE AL 2ol
EQAIS Foltst A, B3 ZAAlet F9 T ot Aloo] 1w
LI ol2 B8] AR Almo] 21F @ s|uala Zole} 114

TS

)

wp £ © 40 S gx 2 nQ

ox
E b oo
o2

)

BF 18A] ol 4 408(dd 209, o1 209)= |l RAskIH. 2am BY Ao &
AgsmRdd Be A &501 AY 58 AME /A o2l de. 2 gl A
Aol7h Mstx] Qhrtn wWoket J ot AMojslgitt. AR APYL Alsstx] gron] Atz
u] 2] gatgict

2. A=

=
WStk 2 MRS IS ANE 4 GEE evs

A2 AR x}%éﬁﬂ(JENIX DS-103M, SAAH A, dietil=)= 4t # A
1 o
AN



374 tieterolRldets]x] 304 1=

2) 2 % vu] 5%
HAEE EAME ol&sto] &=, g, ozl R oiHulE 575t 2 = 0.1cm
G2 7|=st9nt SEd= 2AAIAAIS SN (International Society for the Advancement of
Kinanthropometry, ISAK)Q] ®&[13]& F1sto] HJHS vl2tE il 85 E74 &0]X| ¢
AHAOIA B AE =olofl &AM A5 A& Al0] HEes £oz 4y mis F2X
ofz 2 =AY HlSH Y MAIE A7 World Health Organization, WHO)2] H1[14]9]
ot ZIF oA S50 S W HEl2 A5t 5F stdut AEs AT AtolY B XA
A2 vl BAs) 4o AlG £7] A% 55tk Solelsdt ofdlol 2Y4S 4
T3](Asian Working Group for Sarcopenia, AWGS)2Q] 2019¢ gro]Zo] A& X|BZ AA]
g Fotl=d[15]5 AraLsted ZIg9lolA ol AlsS + =
(o]

o

£ 2719 S49

L AN

Samsung Medison V5 ZZu} Z@7|(Fdude, dighl=)et JF HAHLA3-14AD,
3.0~14.0 MHz)E AR&sIITh. E7ol oFA A4 w4 1910] ARAf bRlo7l XE ¥y, &%

AL 9IA] 9 7w, AS AAO) oiE &
AR 5elo] Saysteion], chyAtoict YEALS
L ZAE WA 29 12 mdstelc s

-
QApol AT A5 A e

0L o
tlo
e
ro -
_O'h
58
in)

2) B9l IR X 5% AA|
AR 58 9
2]l= WHO &%
2st7] gl 7
chgatel AA)

bl

Hi

_7,3].

ik
o 20 %2
—
=3
Ul
oz
fo I
ol
ok
o ¥R
L
e
Ho
N
N
i}
rr
gk
19
rr
L
ox
D)
R
r\l

$2 4o oX
LA rlo o
N

> 0

- o

oY
>
n
of
re
Y
oX
)
lo
|-ﬂ.| O.
e
oX
_O'y‘
8
lo
=)
o,
e
>
il
s
rn
fn)
o
D)

A7E RO FES wel AMOA, 55 S, linea alba)de] s

72 (xiphisternal joint)& Q= A9 S04 &7t



=EHo o

|

—

t

[

207
boict.

Al
.

=

al
=
=

=

oet AAl AS

7]
171(ST41)E Q= Mg 16

~

[

. =8[(ST35)¢}
d= ASoA o 1-8A AFAA

9 9joj wet

B

=

[e:

YEAS

o o G0 B ™ o B mo U or Q%mwmmmLaL:_L 'O K- MW E B
ey o TO %0 = 0 < 0
e g ooy felauol” mE EHoar Ty
O gg o M M TR b T T BT T ™ o o Ko o+ 2o
g M B S TTR g o B P KB KT =y B
- o =
RO EEme auMT L s S Foupd sk WL
pxma T ERMTT s wH PR B E R 2
EEr* s s L HR s Twy Pl ® oy 2
=8 ~ o Tl =— — _1. _ il =
wEr R T ERRELT FdTE R Trx oY 50
P o= o I
w8 e T T L_Lq__m}wmﬂ Jy oo Noer gp o X Y g B 5 Ko
2 o AT o = g 2o m X o X 3 K8 i
MLimHag Thogrel TVE LMo T2 E T 2
. g o — . NI _ =
=R I CL I C T munﬂ%#ﬁ o 5 F e z m_w.m :W_. <)
k! = — - — 10 O H M Kr va
B 5o ® B R o5 o5 T o X g mﬂmmﬂ_:%m_ﬂuﬂmuo O M 2 oyl )
= = _— 10 Gl = ﬂot.ﬁl_l_.._,l
o = N ol «r 30 %o B or T = 1 Mr i O N R g = o
&0 Ar =y 8 — MJ 7 <o & Ko of] S o & £
= oV O = 'k ok nJ Uk JI,HD_._._._ = o JJ 5 o o g
ir S [ <41 K B © S . A
S = o S E g il BJ - < = o N
= o =r KT o ofr _ TN ol 2 & — o %
T B < G R TKX X go= 2 X R e
TEE iy TeRkd TEZZaz g BERIIE i
T o~ 5 5 o & 2 = 0% o 2T =y 2
o Moo Bx 5 5 BN 4y s Koo B e_ewm 8 iz BE e T
S 00 of ® sk ®gwm KW Nmo LF =T F o
MNo_nao_emﬂ ) _ Ko Uk 20 = Wo_‘_mﬂx,_o NN o qom_mﬂo ._._._o %o A oo
g PR TR WG T e we o By e
amﬂ%o_eé%ﬁnm:_f_u%w_%ﬂﬂW%%% w2 B = T
> 2 BT R 4o B W L U ) T O Ko M o=
R p S B egd Jadd T R Y
© R T ou o Bt <o KT ,_C_U_.T__A_oﬁkl] o — = o = ouk
S S I I Y
= | f ! ol 7
B o By Ry T w2 % Ay o
(L mLﬂanLAmo o_uﬂdmﬂm:m_u_ﬂm_ﬂwﬂ ©EFNwD 5o
oo X ov]Mﬂ_nﬁ_Aoﬁ. ~ ol <B — oo = A K |
= J) OF % old K I R ; B
= e B = T = i A K R [¢)
—_ I T0o X B - oJ =
%muﬂﬂomeﬂa_.qum__rmm‘_e_e m]ﬂmw._.ﬂioﬁ m ﬂ,h__.mﬂ,meo_uﬁ._ﬂu_/_n_
=0 qm_v Wu o < H < mm N = Ml BE B ru @ U olJ M o b ok _x,_ _5]_. = Ko
1 - o h ~ T = J.. N
T BT B AN g RS wp g o TEA A o
Wy o o B o K o Kl or © K = o go hom e ke
Axzo oo T o =ol of M roR o Uk % «r IR SRR S T
ook = Bk R R A T o, S sETE R
Ko o = o Mo L RN, I o U BB BE 0 %0
L I S S LT S iy <o opp I I N N I
l_lrﬂ _Ur_ _u._ 1___._ o o o O_E _L_L = ﬂ_l ~H Xl_ or H__l WO Bo __A.._ o =) mmo ffAﬂ 5. H_l N

o

P
e

E A

SR

L

T
ArHS. Spearman

SUEE

&3H AL,

o] Hi=2, AR S A
Pt At=of et

°

o 7)&oler AHE



ddo] AAT 28 o g 4 ooz HEe 1Y 2ANT
2 79 64 J1E0= AL HE WA gue 2 Whol 298 Ed sl Ang BAl
dolel 4B AUNLL. plre 199999 £2YFoR LFAILD Y2 T g

= | sish WAtz e 287het

(o] [e] - =
rate, FDR) 2418 A 8s1rl{18). 2% agtol 0.05 0l5iel 49 EAH0E gojgr 2o
= WUl 4 Aol 1] € SYANS GYon G BRI o HaE @ o
2 MBI, gE SholAl 10,0008] AIEAF WP REAEN 95% Al Hrol
FDR 8731 AHE319

A olE sbsde Juu AR AE shtE Z¥d M¥egos s dye @
P I AR FolelEA, FU ANYE, A Mo oig Agiel 1ol 9 2

ot 71 HE

of #A VN s T AlQ), 28n l
aA AE J12719] 9% 20 48 el 100008 ALLRE YEAEUoR ol
ohoulg) @ e AYstn BEe A A AT F §2 5o

(leave-one-out cross-validation)@ 2 HFdAg22XHroot mean square error, RMSE)S
Aitstol Mer makeh wyat vlwstei, o 9l BAol: Weo] FDR ByS A Estd

of. i AL 2 AROA MEEPODR o BARIS Aubs SYH R Aanc 4
aHY 2 Aot

BE 37 AP PR wHoz Astal etk 409N %5 RolRE 005, A
80%2 7EF 2 At WAL of 043022, olurt A WAL AFHA UYL &
otk ©3h BML AIAWE, £ ARS 27t Hez wasigonz, wad ¥ £ A
19| EYA aupt ohjet B0l Wad P ABHoR st
m. 2 it

1. Atmo] gADt ot 54

SRRl APA F 4099 AUl mE mgHolon], Yatet ojxke 242
2090l 9lct. £gut ZAutet My AA AEo] AFL AL, TJWNEY FHe AR o
20k AYE AN LR BMIE Sl AFOR b AN Uk EA5h 0.05ka/m)
Abol& BTt M AHEL 21.431£2. 1941, BMI= 22.27+2.52 kg/m*%th. BMIS] HY
= 18.30~28.10kg/m?, Hil=2f9] Hel+= 63.7O~100.ZOcmME}(E 1).

I‘

B 1 AROPYAL] AU 5

Wy KAl (n=40)
ek oj&} 209, 'GA} 209
AHFA) 21.43 + 2.19 (18~27)
7](cm) 168.00 + 9.00 (153.9~187.0)
A% (kg) 63.52 + 12.84 (45.3~98.3)
BMI(kg/m?) 22.27 + 2.52 (18.3~28.1)




£3TE olgd WH-SY- S SR olet A AS L AP ABS) BAY A7 377

A2 (ke) 27.16 + 6.17 (19.7~40.9)
AR ke) 14.58 + 3.93 (8.9~27.2)
AAYE(%) 23.14 + 4.93 (16.0~34.5)
=588 0.79 + 0.04 (0.70~0.86)
WA e 5.95 + 2.12 (2~10)
2=a|(cm) 34.20 + 3.56 (29.5~40.3)
o] 7§148](cm) 41.36 + 4.09 (35.0~51.0)
vl -=-2fl(cm) 76.69 + 7.74 (63.7~100.2)
5 Zorel=2l(cm) 36.85 + 3.12 (30.6~46.0)
Z 0 48 E st P2 Hd + BEHANE LU~E]HGNo|TE. BMI, body mass index.

2. o £&A Zlojo] Fmol JH X}o]

N 29 230t SHUYL B 29 2. " ALE 14.6~35.8%¥ 0, Fie] S5 710
(35.8%)0ll A 71 7z, olo] AR 32 FAI(33.1%)F 5 &S 710](32.2%) +olRCT
A mE-Fob Z1o](14.6%)0llA 7 Attt oL~z ALbst Feto] A2 Hd
0.572+0.215cm(8 ¢ 0.15~1.01lcm), AR 7FAL =4 3.036+0.539cm(HY 2.03~4.05cm)%
Ch 409 R 5olA 7|59 59 ®= FU7HX Q] Zlo|rt 2 d9jo] 5 ZlolEr} Zith.
2. 230t B3] 7x

=59 A% A A (n=40) H4 A A (%) o] A (n=20) 32 (n=20)
Sike 235 0.506 =+ 0.61 * 0.40 +
Bl °© .
7ol 0.181 0.23~0.93 35.8 0.18 0.11
S 1.949 + 1.67 + 2.23 +
- a —

AAZE T 0.498 1.08~3.38 25.6 0.33 0.49
ERiEay 1.722 £ - 1.84 £ 1.61 £
Z9] 0.555 0.85~2.87 32.2 0.50 0.59

=<
B 2.294 + 2.45 + 2.14 +
5] B _ K.ul _

A;Or‘% 0.624 1.24~3.52 27.2 0.56 0.66
a4 1% 0.517 + 0.54 + 0.50 +
7ol 0.162 0.30~0.96 314 0.18 0.15
24 5T 0.922 + _ 0.70 + 1.14 +
= 0.305 0.37~1.65 33.1 0.16 0.26

A4 3.553 + 3.28 + 3.83 +
iy ) + _ 28 £ 83 =+
Jl;ov]arﬂ 0518 2.56~4.51 14.6 0.46 0.43

o Alo] 8l SAAlE Byt £ BRuARE WA R A on Tef= emoltt. WEAle] = %oltt

G2 AdEg 549 AAEEFS FAET Aol 0.563cm), Y 52 F4(0.434cm),
+ 7o), Al &2 wE FDR 8% 3oz o]z} {x|=|9ict
2] B35 7lo]= ojAoA 0.210 cm H %131(g=0.0005), 7%
AotHa 04981) Zzolo] g% 7lo|9} mHE-Eul 7lo|=

|
ook
12
)
)
S
o
o
)

Q
g8
N
~ -

(q=0.0004~ 00011) Ut = A
B35 Zol9] g Atol= Fstx



30} Axt H Ao](cm)* 95% AlZ]3tT qf
=xte] B& 7]o] -0.210 -0.299~-0.120 0.0005
2 AF ANA
B “Ei,]ﬂd c=w 0.563 0.316~0.815 0.0005

=
&4 55 7lo] -0.233 -0.563~0.098 0.2261
5% mjy-5at 7o] -0.306 -0.669~0.063 0.1758
AR BE 710 -0.036 -0.137~0.062 0.4981
a4 2t = 0.434 0.306~0.563 0.0004
A7 o E-F59 7o 0.550 0.277~0.815 0.0011

AL oAl ofxl Hae W golct
48 Ul 10,0009] HEA]TH W29 FEAEM ARSL7to|T
1778 Ao tigt Benjamini-Hochberg AREAE &

3. 4 ¥4 3 AR Amet] TA

207 S Aol MA At BE E Alol, @9W Fo Ave E 49 1 1o] AAls
%

1) 542

o5 Follsdt A mEOIN FUITI A U AULS B OUHp=0.545,
q-0.0025). &5 Zolote] e fosta] %ourHp-—0.180, q=0.3109). 8 B Folt
B3 7001(p-0.319, q-0.1100)2} MPFZ £ (p=0.249, q-0.2191) BF §OIF AL B
olx ¢th. BMI AXYE, BAIYE 4 BY 5 N2 £ AU 3o 4UL ¥
oA ersict

2) 3%

AATES 48 BEY & BS 710](p=0.744, g=0.0005) % mFE-59+ Zlo](p=0.763,
q=0.0005)e} 735t ko] Ahe HYon, A BEOJME Z47F 0=0.695, 0.739%ct. BMI(p
=0.524, 0.614)9} HIEH|(p=0.560, 0.624) A¥ WA & = Aute} oFo] A4S wWololt

37]+=

= [e]
(4=0.0005~0.0039) L Z7]= AKX WEECE AR, BAZAL 05t AHRg wolx] gt

oY=

3) A%

Ny 84 5 BMI= B3 Zlo ](p 0.565, g=0.0005) ¥ mX-FoF 710](p=0.393, q=0. 0426)
o 4o HEg Bloy, S8 e JHe [oshAl foth(p=0.258, q 0.2173).
AdZ F=de AA 22 W SR F ¥ mOF-go Zlojet =2 g ioﬂour(
=0.496~0.687) 48 B SOz Z& [OSHA] 4UTHg=0.0645). A %% A 2ol
Ne BZ 7lole} ko] AMe WY 1(p=0.517, q=0.0025), ¥ B 2717t o Zo

(p=0.606, g=0.0005). Y& HWPE-§ Zlojo] JE B ¥
=0.280, q=0.1723).



A0S ol§3 AW Y- FA shRat

Ziolot ARl AlE R AR AwY HRAY A 379

ARl A& Zont 2y 38 5 or o
o=
7 2Z Zlo] 0.319 0.1100
= =) o =
=42 (ST36) Aol
Zola] =4 AAEL A 0.249 0.2191
= AR Y& ®35 Zlo] 0.744 0.0005
sdcvia) AAEE 3-89} 710] 0.763 0.0005
BMI BZ Zlo 0.565 0.0005
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