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Diagnostic Tool for Cold Sensation of Hands: A Preliminary Study

Seung-woo Ko, Jong-ju Park, Kyung-hwan Kong, Ho-yeon Go
Dept. of Internal Medicine, Oriental Medical Hospital, Se-Myung University

ABSTRACT

Objectives: The aim of this study was to find an effective medical device to detect cold sensation of hands.

Methods: Patients with cold sensation of hands (N=42) were recruited in July 2013. We surveyed patients’ general
characteristics, severity of cold sensation, body temperature in Nogung (PC8) and Hyeopbaek (LU4) measured with a digital
thermometer, digital infrared thermal imaging, and pulse wave velocity.

Results: The relation between severity of cold sensation and temperature in Nogung (PC8) and Hyeopbaek (LU4) was
statistically significant. The results showed a higher correlation of severity of cold sensation with Nogung (PC9) than with
Hyeopback (LU4) temperature. No other indices were statistical significant.

Conclusions: Measuring the Nogung (PC9) temperature is most reasonable for assessing the severity of cold sensation of
hands. To generalize this result, however, a large-scale study is warranted.

Key words: cold sensation, thermometer, DITI, PWV, standardization diagnosis
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Fig. 2. Digital thermometer.
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Table 1. General Characteristics in Cold Sensation

Patients

Variables Measurements

Age, years 43.29+9.84
Male 2 (5%)

Sex, n (%) Female 40 (95%)
Height (cm) 158.13+4.99
Weight (kg) 56.73+7.72
Body mass index (kg/m?) 22.49+3.09
Systolic blood pressure (mmHg) 116.31+11.37
Diastolic blood pressure (mmHg)  73.57+7.43
Body Temperature (C) 36.65%0.32

Values are Mean=SD or Number (%)



(Table 2).

Table 2. Interrelationship between Visual Analogue
Scale and Thermometer

Table 4. Interrelationship between Visual Analogue
Scale and Pulse Wave Velocity

Variables VAS P-value
Right PWV -0.119+ 0.501
Left PWV -0.153 0.389
Right ABI -0.086 0.628

Left ABI -0.106 0.550

Variables Visual analogue scale P-value
Nogung (PC8) -0.431* 0.011
Hyeopbaek (LU4) -0.379 0.027

AHyeopbaek (LU4)

Nogmg (PCS) 0.183 0.301

*Values are correlation coefficient.
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Table 3. Interrelationship between Visual Analogue
Scale and Digital Infrared Thermal Imaging

*Values are Correlation coefficient.
PWYV : Pulse wave velocity, ABI : Ankle brachial index,
VAS : Visual analogue scale
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Table 5. Interrelationship between Thermometer
and Digital Infrared Thermal Imaging

Variables  Thermometer DITI  P-valuex

Nogung (PC8) 29694152 29.62+0.83 0.765
Hyeopbaek (LU4) 3140128 29.85+0.69 0.043

Variables Visual analogue scale P-value
Hyeopbaek (LU4) 0.101* 0571
Nogung (PC8) 0.125 0.480

AHyeopbaek (LU4)

~Nogung (PCR) 0038 0830

*Values are correlation coefficient.
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Values are meantstandard deviation.
DITI : Digital infrared thermal imaging
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Table 6. Multiple Linear Regression between Visual
Analogue Scale and Thermometer

VAS

Variables B R Poduer P-valuex

Constant 17.090 0.137 0.001 0.038
Hyeopback (LU4) -1.02 0.703
Nogung (PC8) -0.351 0.194

Constant 15956 0.160  0.000 0.011
Nogung (PC8) -0431 0.011

*Statistical significance was calculated by multiple linear
regression analysis for continuous variables.
VAS : Visual analogue scale

v. 1 &
B A7E FRYZ9 252 APMHEE

(visual analogue scale, VAS)E %3} mjolatar,
A2A, 249D A Digital infrared thermal
imaging, DITI), WA &7](pulse wave velocity,
PWV)E o]%o}oq ]T‘::_ H_v,}xqo] ;Hak;c;]. 9 2t
ETE Aol ¥F Ady 72 dux 97E
AA AT

rJ r"_l'_‘i
rol iz
TSR
[‘.&r.{n:
S, X
_&il‘ﬁ
>m&1‘té
_L]‘
Ei
= o
ot
ofr
, B2
o, et
zl
ox
M= (%
2|
T oo
o o
2
B

o
ol\
2
g
2,
e
r
re
-4
U
rr

o nd Lt 2 ot 2
B re
> -
ol -
o =
> (E
- .
lo,
S
rJ
rJ
o,
=2
@
(ot
re
-
N
%o,

12
rJ

232

£ AN $RYE ATUERE ol
1‘/]_ A

Aste, AFo] ofd FHE o) AFUIAE
TR Atk FEYE e FFEE F
A7) Yot A A = (Visual analogue scale)
£ o] &3l3th Wato] 43 A& 10, 340] §
B A¢E 002 9k 2 F 3 509 dATFolA
L3 4 o) diAE FEEE Ao A
Attt F HAZ 7 59 dFoA Fudds
=F8Y 257103 T o4 Zol7} & AS 37
Y5 UAEE U%, SolEs %2 Usite
ATA7} 9o} o5 AAR7IFoZ AAFAH
ol FRYZTL FETte] AT P9 Wiy
AA G2 3919 WS £ WSS AL dE
Folo] WFor Us 4 gon, B AFidMe
NNEs 4487 7] At 7 59 ATl
UL oo FRYZ JFES FE390 AAR
FHWZEC A ke ol W) g
AFoM AF Adt] 2H AFHAAES 2
AvRs 2, B AgdA 7€ FRE aAE
BRG] AFE AAEAT

ALE A3 AL oA LA, ARLA, 4
AAAGAGNNE o] 48 FF/F Atk A2
T Ao 17E F2 ojfshe WHoR 5
& Adsrlel AgeA ga, ARAE A
S o8 & glo] FRYZ] HsA Ut A
AR QAR = wrte] Au A, FHE Baw
st & F5E FAANAK s GA 7] A
HE AAL 3= 59 A Atk 53] ul7]
AZEEetel 9% 2Zo WAl ukgste] Al
el BAsle WEEale] A9 A2s 3
otatrlo] HgatA] ok w3 AL E9 A A4
2 ARHstar 001 C7HA 2AE7] i) A
B} e s Z%é}ﬂoﬂ olef&o] Utk wEhr] £
Ao e 71E AT} th2A S Feid



ALAE F7hetdth ol A7 ¥F 49
Ao glojx 2ol AAAR7IE AT 5 3
=AE BAdsty] Mol A A dxd7]e]
F20] A2 SAHoltd ALAE I 98s F
£ & & glon, FHez Arteln, #Hed
AGAG719 arke] A, 918, A So] &

s g, o men geshl 48 5 9]

-z
(ot ofy
i 2
T
=i
€
s
i5
o &

o

peo)

5

ot

=t

P

b
d
j

e}
X
N,
o

)

2

3

_%_ll

S

2

[3%)

4%

)
(e
%
x
H
oll
ek
r
o
e}
to lo
ot

wl\‘z
A
o ¢
o
=
2 & & oo Ay

=
:UM
)
rlo
o .
=
SR
o
Hr & ¥ N x

e o
1=
ot

of
—_ |
o
®
3
32
9
(=)
(=}
—
=

oy K
" g0}

e
o

b
o{4
ek
oy

or K
b

ol

H et
rlo

¥
o3
i
=
K
fl

¥o,
o

o
QL
B9
52
H
g 4y 2

N
o\ -
=

=
M
of,
a2
rlo fl
Lo o
o o
s
ol
N
o
=,
2% oM
O Moo

2 oy o g
N oHz 2 o
o
1 ol

nj

5
L 2y =
10
ol

o X
g
2 g M

)
ne
™
Ry
X,
rr

AN LR = A9
FHE &

ofN T o
o
,
P‘E
2
=
x,
r
i_l‘l
o
Lo,
222
ot
it
Xy
3
o

o g
I

X
el
o=

N
oy B

m
ri =
N

T
e

fru
o,

[e3
3w
2 o
o, oo q
oo

o T A AH 2 SA4
Hdo A2, =gd A2, dNEH} =¥
oA FF el

4
B
o
olN

fo Qo meh o
Lo
finch

)

X Moo @ ro dr 3@
X oo g
\P:ﬂ; (X
T oo T
= rir
Y 1=
oo g
oX {o

Ipr
= H—i
1o
ox
QL
)
1o
o
20
[o

W85t 39
S mepd 3
1] Sf3e] AT,

FRUFEAY S0 4T A 2% 29
J =

Bo] 2 57 2g Rolehe Haat o

ofN

ot o oy
ol
=
1
1o
ox
e
ox
o

W — e

Mo R 2 £

N
YN
o
1T
Oy
N
Oy
0y
oy
N

8
R

o] =29 PWVE =49 right PWV, left PWV,
right ABL left ABI 5 SAIHSE Fofst Adt=
UehA] gsttt o]y AnE Fi R YSE
e FEw dREze 2 Ao gty A7
"ok 2878 FEEY FEYS ANk o
o 7] o] Pt T3 A7t st
oha Az

AeAs AL 249 9
w3de) AL vas vtk £ 297 feld
Aol7h goelers dash e, gudel A

S FE Ao7h AT =T EL A
SPAAESAA ool =ZH o] Y= whd,
& AA SAHAN 2o AL FHA, H9
A 25 B Bl ool &
ol A4 gdoXe g xR0zt
aHA gsko, %5 1584% B 29T 3
M= 2EA|7L frefetAl HA w2

Mo 1=
-,
g + 2
1= X

A= A

Blopet ox M

2,

¥Q ot

etEh

233



—_

10l
Ok

Kl

AL 2832 2004;3(1):60-6.

2002;15(2):101-13.
71943 Ad

o~
T

°

Ogoz

[e)
o} AeA, HARAAEAGY] o}

DI DRE R FES

3z} 427

L

Ao FEst ALAR S4E

7HA

Zz9
o=
D
60_1_

g
AXCE fFods EA

3y
W%

i

ol
0

vA
=
)

o)
o

o)
1H

Hf 248}3] 2] 2010;31(3):578-85.

1y
¥

4. AA 9} AL A

N

o8 &

=
=

284

)

g

~H

o
B

ol

N

712

W
<A
B

]

, °174. DITI

14(2):129-34.

N -

=
e

W

)

o

3)2] 2011;24(3):109-15.
WA E 2J8ks] 2] 2006,5(1)

i

o
o

}4¢] Heart Rate Variability S4 ¢

L

3)2] 2003;2(1):17-23.

}

. Rl

1
:60-6.
S
(Heart Rate Variability)E ©]-&

[
oF

E

4

[e)

- 47 gk -0.0973%

-0.2829921, R2Z+E 0.137°] ATHp=0.038). =

Aedistae) w Ao} A
190, olo] A=,

L

T

°

:F

B

il
2~
T

o)A Hp=0.011).

=
Blo}

=

A g of 53 A]

—o

1k

o

o

T
o
1o°

1Ho

. 3]

)

o

2011;9(1):8-21.

234



FahaEol 38k 3] 7] 2013,26(4)

3 AR Azl BA o)
3] 4] 1997;9(20):263-81.

[0

o

:123-39.

1

3
of

3]

ey

o
)

oR -

A

=y
&
Bo

s

32 1995;16(1):21-35.

3}
o

e

B

13. &4,

]

A
=

o

K¢

s

A9, o134, Ao A

°

=
=

ST Skl U AsrH

A

3] 2] 2004;17(2):130-7.

5}
3}

3

el A] 1998,
235

S}

39| 9le). vt

pud

ZH
=

fex]
=
in the human cerebral circulation. Ultrasound

velocity and measurement of pulse transit time
Med Biol 1994;20(2):101-5.

19(2):37-49.
18. Giller CA, Aaslid R. Estimates of pulse wave

29 A
#3134 2011;

&

S
e

o8 A.
24(4):62-170.



