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ABSTRACT

Objectives: This exploratory trial evaluated the possibility of quantitatively measuring several aspects during the “abdominal
examination” of traditional Korean medicine. The main results of this study will be used to develop a new diagnostic device
for abdominal examinations.

Methods: Fifteen healthy volunteers were recruited for this study. Three certified Korean medical doctors assessed the existence
of pressure pain, the elasticity of the abdominal muscle, and the tonus at CV12 as gold standards. Then, 2 well-trained investigators
measured the pressure pain threshold (PPT), the indentation depth of a bar, and repelling force by pressing CV12. Each
investigator measured the above 3 variables 2 times at 1 min intervals using a modified digital algometer. Reliability and
validity tests of the 3 variables were performed.

Results: There were statistically significant coefficients of intraclass correlation on the 3 variables both between and within
the investigators (P<0.001). Also, PPT and repelling force showed statistically significant high sensitivity and specificity in a
ROC curve. However, the indentation depth of the bar presented relatively low sensitivity.

Conclusions: This new diagnostic method using a modified digital algometer could be a useful tool for quantitative
measurement in “abdominal examinations”. However, future rigorous clinical studies with a large population will be needed for
the verification of its usefulness.

Key words: abdominal examination, algometer, reliability, validity, traditional Korean medicine

.M E
39 2016.08.26, AL 2016.12.02, AR L 2016.12.01 ) ) o
CTAAR: wA S KA EYET 37)E 1R Ho]shofl A B2 (JE72, abdominal examination)
A3 g et izt o G ARE e odl AR (UZ) F shtel A

TEL: 02-440-6219  FAX: (2-440-629

E-mail: piw2907 @khu.ac kr A2l gt B35 A4 FAshdA A

940



W]
BReA HAY 4 oE A9 M) AF

L
r—.~'
_1
Zi
??
i
r"
EL
s
<
=
=
o
rulo
HHN'
2
(o
a2
w

Table 1. Inclusion and Exclusion Criteria

OYE - 2IAHF - A - B2

dE ZAA gut algometers} -ﬁ’-/‘}} =7 dX %
5 sl BR 5o Wit ARH SAA =7}
{15051‘}1‘;‘#

, 1
QA9 S 5, $AA ), A3% 58 3
Pt SR AR FHLL F 45 3
A BBk AoIA obg 7h 979 o1

™

R A R A e 2 R L e P
18] Aesls B8 e 81717 Aol &
A9 FAE G4 fal AlAl greake] EA1
5 W%l digital algometer(DA)Z
B3 ole dl J]e} A 4l B3 A
Aoz ARA AL A=t A=A

9 elgAl S A E gk

)

v
ATE Ay Y 7R EE
2] 91 3] (institutional review board, IRB) & A S
ARAM Adstg e IRB file no. 2016-05-0022
Zol= A

Inclusion criteria

Exclusion criteria

1. Is your age between 18-657

L.

Do you have any history of serious organic disease in
the internal organs?

2.

2. Don't you have any organic disease which can 3.
affect the result of ‘abdominal examination'? 4.
5.

Do you have alarm symptoms such as severe weight
loss, black or tarry stool or dysphagia?

Are you currently pregnant or breast feeding?

Did you participate in other clinical trials currently?
Do you have difficulties in attending the trial?

(e.g., paralysis, serious mental illness, durg addiction, etc.)

941



) Shojate] Ak
Ay ARHPAAEE 10 oAb elA =5 &
Xl‘ﬂf’ﬂ e w&e A

7
SR “'zh% —v*/\ii Hi =

é é—rH’C %ﬂﬁ(qﬂﬂ”’r\ CV12 2 "3."& Fod ok

B odFe 48 2F BA9e o2 7
=4 AL Ak $-Zel A8, A F
3] AHAE o3t Al kS 5 H A
2, BAE A 34 dae 5 &7
g PN(A 24, 34, 4A]) E5 Bo} 948 H9E
AA3 ZhshslHA 33t SARNY] fE(F
mM/FEEEEN) A8, 1A=, dE0BE) +5E
A8k 7H A 246 d3 FHE dche
3919 EAz} 5 29 o]Afe] UAIF kS Delphi
Wl o7 s}e] gold standard® A A skl

2) EA4 digital algometer®] 13t

B 7oA A3 digital algometer(FDIX 50,

Wagner, USA)& ejAbe] x93} Hd|gt {4
=S agke ZA7]7)old (1) HRE 7kshehe
ZAbare] AEFHAE 7129 1 emelM 3 em’E
W st BA10) AA HE HAA- I A
H7Asge (2) 7189 ZA7]71e AME HA 3]

oY Z=2 (=)

o3 . A7 J8= o

..................
0 1t 2 3 4 5 6 7 8 9 10 11 12 13 14 15

AR )
NPT oEMIY YHEH1  guFM2
995 ks gos g-os

g C#UserswDesktoph =T SLE7 GOJE

o] ZAbar7} R 3z okyld
F AES 3+ 22 7]7]9)

o ¥t §5& e €7 W
Zbd o7 gtEA|e Z2A7LS

ok (4) 2A47)7)2 22 st
£5(1 kg/em”/s) S wA8 9
=2 2AA7) $eloz HAE &
719 xRS QAste st a9
z #2d £ d=F s (6)
oS 7]Ee

HA0o.

................
¢ 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

NS ZoHstE 2Ol BE
,}'5

95

mm/s

Ak ()

20| FH 2

,j'VS

Fig. 2. Pressure-Time and Depth-Time Graphs Presenting Digital Algometer Measurement.

942

°lF AT
AE 94

raml %
A=F w7
e 7t
7HEE 4
=5 547
7h AL

i” 4

M«*!&fi:



o
ofN
o,
el
lo
2
of

3) Digital algometer® o°]%
el Zolo A
AAAre SAAE A7 SRy FdE &
ANE FAEG e, BAHI Fd F4d
2oATE 98 NEE digital algometers E3F-
22 AEFA7|Z, AT £=2 o4
o] Z7}at=2(1 keg/em’/s) 7hetateldh Akt F
B Boe e AAANAM 24 WAE =
AABtE o, MA7E 8 A Fo] £E

=z
_l‘
£ SR I SRk, o 59 3
7z

]
2

Sul
ofl
fr
Ao

o,
|
rg:

A3 & DAE o
AHEAA 13 2)
77t 2314 &4 89
& +7}3 (blinding) A1 7!
AsHA shdet WA A4 1
3 3ol PPT % +3l7 o]
A}

[
ox
N
©
;ﬁ, N
=
ol
lo,

>
o T

o2l
4z

.,d
=
o

o)

"
ol
rlo
o
)

lo
_ll}n
oL

r

—
(

D
-
o
fru
ol
£

of

.—9‘“ i\
1o o
i,
iy

'
Acy

o

fru

ofN -‘D“

O_u

([N Do — HLI
L

o2
L
o e e

S o

> b2

oﬁ, i _13‘.‘,
o

N
-
;X

tlo ey

>
>
o
e
277 g
£ o
_[l)ll -10" 24—‘
o J‘ﬂ l"lr
[N ) ls_‘*é
o
>
12
ro O{N
M
Fol

<> e 2o o 3 (o L ol

1
i
oXL n}ﬂ_‘,
=
& 2
[e3
e,
ON
)
5
: 0

—
—_
~

A (test-retest reliability)
Z}7H(inter-rater) % Z‘—W}
=A817] S8 239

T DAZ &A%

o

rie
re
4
2
o,

]

Y (intra-rater

He > rr Lo

tlo i
i JlN

o,
2L
N
-
A=
—_ =
N

TSNP A
e -‘lN

lo
o,
o

[ae)

to
_\[)1

o,

| ol
AN
N
T
—

Rl +
mlm Ay
z °§j~
T o, T
ok =
-y
o 4 J}m

e

A1 3] "47}1& AL 44 23]
& A AXEE & A7 13 29
3 3}te] inter-rater reliabilityS
Aatgict A3 2] Hrh= FUl AR 4 (intraclass
correlation coefficients, ICC)<] Y =& 243}
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2) el 52l =4 (evaluation of validity)
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(1) %7‘01}‘41 Al %] % (test-retest reliability)

71 _9_ I;H/\]—OE_ DA_E_ 01_9_‘3]- _‘j‘_b‘ O‘J-OTZ)_
o 79"}4]"1 R D o E.Jj}b AlAe st
S Zole}t PPTE vl #A3e. 344 1L 2 &
T DAE |43 E5 % AAblA %“’a
PPT &A7t EAASE R 2 5
A 5E B (Table 1, 2).

kel Zo)o] AL ZA7} 1L 9. 33+5 30 mm(13))
9} 27.5345.68 mm(23], mean=SD)& o} ZAz}
W ICCE 08552 E(excellent) A =S Bk
ZA 212 30.3345.15 mm(13]), 31.13£4.60 mm(23],
mean+SD)E Aol SAAY ICCE 07242 v
A l““’(good ) AZ =5 Bl

PPTe] A% ZAAH-L 394+1.13 ke/em’/s(13)),
3.81£1.04 kg/cm2 (23))% o] ZAA ICCe
0.8362 E2(excellent) A1F =2 Rgith SAAE=
3.72+0.87 kg/cm?/s(13)), 3.83£0.89 kg/cm’/s(23))
£ oo Az ICCE 08122 &2
A S By

(2) =AA7E A3 = (inter-rater reliability)

7t ZAAE R 234 ZA 3 oFiF olek PPTY
s T3 SR 13 2749 SAAG A=
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A 4= 0729 H 036602 F HE
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Table 2. Reliability Evaluation of Depth Values at
CV 12

0, D 5
Rater  1CC 95% Confidence interval
Lower Upper

P-value

1 0.855 0.623 0.949 0.000
2 0.724 0.353 0.898 0.001
Inter-rater 0.729 0.363 0.900 0.001

ICC : Intraclass correlation coefficients
ICC=0.75 : excellent clinical significance, 0.60-0.74 : good,
0.40-0.59 - fair, <0.4 poor

Table 3. Reliability Evaluation of PPT Values at
Cv 12

- : :
Rater  1CC 95% Confidence interval P-value
Lower Upper

1 0.836 0.579 0.942 0.000
2 0.812 0.528 0.933 0.000
Inter-rater 0.866 0.648 0.953 0.000

ICC : Intraclass correlation coefficients
ICC=0.75 : excellent clinical significance, 0.60-0.74 : good,
0.40-0.59 : fair, <0.4 poor

2) Bl 2443}
B3 G3/785) okl 7ol

A frelAdel FlEA Falsiek(p=044).
3t PPT Abeld] el =+ HAAAZ)<
343 kg/em/s, WIS 83.3%, Sl 889%. AUC
08152 #4538 A& =(moderate accuracy)S R
om BAAHoR FoatAet(X0.05). 53 PPT
Abole] el z HAAAZE <357 ke/em?/s, W3
% 100%, E°l% 88.9%, AUC 09072 & A=
(high accuracy)&t &7 EAA FIAHS 2o
(£X0.05) (Fig. 3, 4, 5).
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Fig. 3. Validity evaluation of elasticity and depth
at CV 12.
ROC curve of the Depth values and elasticity of
abdominal muscles. The cut-off value differentiating
elasticity from non-elasticity was 295 mm. Sensitivity
and specificity were 75% and 71.4%. respectively.
The area under the curve was 0.625 (low accuracy),
and showed no statistical significance (p=0.44)
* ROC : receiver operating characteristics
Tonus PPT
L
80 — - [Sereitvity 832
P |Specificty: 855
_E," : Criterion: 23 4325 (,’
L e e e
i [ i bt i :
AR i L RPN S U R
0 I ) 5
1] SO
D __f%". g kst it el e e il
0 20 40 60 80 100
100-Specificity

Fig. 4. Validity evaluation of tonus of abdominal
muscle and PPT at CV 12.

ROC curve of the PPT values and Tonus of
abdominal muscles. The cut-off value differentiating
elastic from non-elastic was 343 kg/cm’/s. Sensitivity
and specificity were 83.3% and 88.9%. respectively.
The area under the curve was 0.815 (moderate
accuracy), and showed statistical significance (p <0.06)
* ROC : receiver operating characteristics

OYE - 2IAHF - A - B2

Tenderness PPT

100 " [senstivity 100.0
[ Spe dificity: 88.9 I [
B Criterion: =3.5725 i !
80— - FHESESE RS
= J
£ 60f :
+=
= : i (I e : ]
© . 3 7 KL SRR . VUMY G, S .
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20k

[
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100-Specificity
Fig. 5. Validity evaluation of tenderness and PPT
at Cv 12

ROC curve of the PPT values and tenderness on
pressure of abdominal muscles. The optimal cut-off
value differentiating elasticity from non-elasticity
was 3.57 kg/cm’/s. Sensitivity and specificity were
100% and 88.9%. respectively.

The area under the curve was 0.907 (high accuracy),
and showed statistical significance (20.05).

* ROC : receiver operating characteristics

** PPT : pressure pain threshold
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