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— Abstract -

Temperature Effect on Current Perception Threshold
in Normal Adults

Eun Shin Lee, M.D., Chul Ho Yoon, M.D., Hong Seok Choi, M.D.,
Dong Hoon Shin, M.D., Hee Suk Shin, M.D.

Department of Rehabilitation Medicine and Institute of Health Science,
Gyeongsang National University College of Medicine, Jinju, Korea

Objective : This study was purposed to evaluate the effect of temperature on current perception thresh-
olds (CPT) in normal adults. The CPT evaluation is one of quantitative sensory test which provides a
reproducible functional assessment of the peripheral sensory nervous system. CPT is defined as minimum
amount of a transcutaneously applied current that a person can perceive.

Methods : We measured CPTs at 33 healthy volunteers using Neurometer® CPT/C. We measured CPTs
at the distal interphalangeal joint of second fingers of each hand with transcutaneous constant current sine
wave stimulation at 5 Hz, 250 Hz, and 2000 Hz frequency. We measured CPTs at room temperature
(33~357) and warm temperature (36~38C) at the right hand, and at room temperature and cold tempera-
ture (23~27C and 17~227C) at the left hand. We compared the CPT values and CPT ratio of each fre-
quency.

Results : At warm temperature, there was no significant difference of CPTs at all three frequencies. At
cold temperature, 250 Hz CPT was significantly increased compared to room temperature. However,
2000 Hz and 5 Hz CPTs did not differ from room temperature.

Conclusion : These findings suggest that 2000 Hz and 5 Hz CPTs are not affected by temperature, but
250 Hz CPT is affected by decreased temperature in normal adults.

Key Words : Quantitative sensory test, Current perception threshold, Skin temperature
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ARBAFE e CPTAHIE /IEatlth o A= 9
B oolsldae] wsglel gaglol 44 ARE HHo
7] ZAZ FAFCEA P dYdA W IE &
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Dyck’¢] NSS(Neurological symptome score)$t
NDS(Neurologic disability score)2] W& % 7zt
A Fele= 3Eo] BE 0x4 o7 ZZAANAAL o]ido]
e 2748 A9 338 S e vt dddEe
26.8i3.5*ﬂ(m$4 22~34A))0) 5 FAp7} 257, A=t
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Table 1. Reference Data of CPT in Normal Adult (N=129)*

Ranges min max mean S.D.
2000 Hz 98 393 2393 59.4
250 Hz 20 169 86.4 335
5Hz 10 122 58.7 25.0
Ratio min max mean S.D.
2000 Hz/5 Hz 14 252 53 4.1
2000 Hz/250 Hz 1.6 8.7 3.1 1.3
250 Hz/5 Hz 04 5.9 1.7 0.9

* Established reference data of CPT measurements in normal
data at room temperature were provided by previous study.
(CPT 1 unit =0.01 mA)

4) CPT &3ty

CPT+ Neurometer “CPT/C(Neurotron, Incor-
porated, USA)E AH&3td S8ttt AHAE #H
QtabAl grslz FAAPAate] s AHE stk HARR
Ao HRE 7R gt nAFHo|Z Rito] FHT &
g9t A4 1 cm 2719 2709 2 A3l 1.7 cm
Ao R Wolx Sl=dl, A9 BH ghAl A=uA
< HE T Aol T2 A2 YA ERE F=
Hol| #stsict, o] u AT AR 9o ALy
Aol B2 ¥x Az A/t HEE 4. A5E
B3 APAAANAT ARE 424 0 mAIAM 9.99
mA¢Y Z=Z 327 39t CPT 129+ 0.01
mA (10 gA)l 318 0.19$1(0.001 mA)elA 999
@91(9.99 mA)9] HE 7. CPTE 23¥ 4
A2 AAEE Fola HARE ule|o] AE A8t
7] fstd olFWAMoE FARRIATY. WA £%
mode® AR} =g 2& w71x] 0.1 mASY AF
o ZEg FTWA IJZFAT AFE wie HE B2
F=E B o] W] @& 7IESR AHF modeE &
ottt A% modes % modedld %3 CPT
AEE V1Fo2 7147 AELeE 0.04 mAR ©AA
o2 F7RIIIAY AAATIHA B2 AAA=ZH
AAA=E FARY. e ARE 22 o ¢=
Fd A 942479 HES A . AL
A7t SRS whe-g NxE AFoR AF AP E
Z233ta FALE ARG E HERE 97hatet AL
A B HAAMAT ] &g nA ¢ gln, 283 Al
347 AlE o] (pC0.006) wHE3M AFE =zida
S-S Hole Z=E HF CPTE 38t &34
ol & "W o g 2000 Hz, 250 Hz, 28312, 5 Hz
A zpzre] CPTE &4ttt At Algste AR
£ ZUulgk(range analysis), F343F 8] & (within
site ratios), Z#lil ¥t H]&(between sites
ratio)o] =, Aozt B4 vwsta, 3

ox

Qe

Table 2. Current Perception Threshold (CPT) at Room Tem-
perature and Warm Temperature

Room Warm
Frequency temperature temperature  p-value
(33~35¢C) (36~38C)
2000 Hz 201.5+49.3 194.7+49 0.086
250 Hz 63.9+21.6 62.1+23.7 0.525
5Hz 55.1+17.3 60.5+18.2 0.098

All values are mean +S.D. (CPT 1 unit = 0.01 mA)

F7 e B ATRAN 2D A Fosae
CPTE H1(2000 Hz/5 Hz, 2000 Hz/250 Hz, 250
Hz/5 HO® 209, $92F vge e 2994 5
A 2L Faee CPTE (2000 Hz/2000 Hz,
250 Hz/250 Hz, 5 Hz/5 Hz)3 Zlo|c}.” & A7
e Aoast Fott S T,

3. SAXzE

Z37ke] A SAS version 6.128 AFgsle], A
&, 7hed 3 2ed & CPTY CPT F3e7t Bl &
(within ratio)e] Ba#a X8 Z7 AlLkslaa,
Aot 7hegk T gy Aew 7edt o gt v
2T W paired t-testZ dFeH, FAHE 95% Al

2 72Hpc0.05) 22 35Tt

2 o
1. 429 CPT

A2 ST G5 &9 CPTE. ARATFIN F
g 530 HdHe viud o CPTe &5
B ettt 2y CPT 3zt vl&& ¥
g o 13§elM 2000 Hz/250 Hzol Bl &o] HAES
€ Hol%th(Table 1).

toh

2.7k2 & #3

o

1) CPT Hat

Ad-2oA 2000 Hz, 250 Hz, 28]x, 5 Hz CPTE
Z}zk 201.5+49.3, 63.9£21.6, 55.1+17.3°1%0 L,
7HeE Felle 47 194.7+49, 62.1+23.7, 60.5+
18.22 FAH LR frold Wk glArH(Table 2).

2) CPT Fi==7t 62| H3}
A2olA 2000 Hz/5 Hz, 2000 Hz/250 Hz, =18
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i, 250 Hz/5 Hz Hl&& A7 3.8+1.0, 3.4£1.0, i, 250 Hz/5 Hz ¥]&2 247 3.9+1.8, 3.4%1.3,

1.2+0.3°192, 7+ed FdE 27t 3.4+1.0, 3.4+ 12+o 40]9a, Ao R exrT} 6~10C #He
1.0, 1.1£0.4°1%ick. 2000 Hz/5 Hz vl&o] A g % 24zt 4.9+3.2, 3.0+1.4, 1.7+0.7°018oH,
o2 fo3tA 7t (Table 3). %J_%oﬂfﬂ HRerrRg 12~15C A= F 244 4.5
+1.5, 2.6+0.9, 1.8%0.6°1%ck. 2000 Hz/5 Hze
3. #4=2 & #Hs oA #asda, 250 Hz/5 Hz Bl&2 o8t
Z71AcH(Table 5).
1) CPTO| #5}

e 2000 Hz, 250 Hz, 283, 5 Hz CPTE
77k 195.5+40.5, 61+16.3, 55. 3415, solm, 4 0 o &
2o FEerHT 6~10C 73 T 247 203.2+
44.1, 73.8+£18.7, 48.6=*15. 2019;19_1:4. Aol A 1 CPT ZArte AZAZAAN & Fd 247

F2LHT} 12~15C #ed & zZ4zb 208.9+51.8, H]
84.2+27, 49.1+12.7°]4c}. 250 Hz CPTqt #2l3}
A F71 5 HTable 4).

2) CPT 33t vl &9 W3}
A4 2000 Hz/5 Hz, 2000 Hz/250 Hz, 1% 250 Hzt

Table 3. Current Perception Threshold (CPT) Ratio at Room
Temperature and Warm Temperature

a3 BEAS FReEs ¥FoM AT ¢ ln
RS 2719 AU JHE A + 9l ‘11.
B8 APl w& ARE de F U] WEA A
Ao =T} 44 mal AARATAAI} AAo ]
BARE AAske A% @@l 2000 Hz,
5 Hz® ARE 47 #70) 2 feZ(A
PR, A7l AE R (AMR), T2l #e
= AgHoz AFste A7
90% °l’8el 7l HAE & 33, ARk

Room Warm I, B3 T $AS) gom, BASIIIL 4BA @
Within ratio temperature temperature ~ p-valu o} FA AT 4 Y= AHo] glo] “PHN A2 oA
(TPe) CmHT) Aoz og 7 BxAAAR At Ylol Abg
2000 Hz/5 Hz 3.8+1.0 34+10  0.037* =3 gtk Katims $“%& CPT AW} & ‘Q 3 &4
2000 Hz/250 Hz 3.4+10 34+1.0 0.918 % ZEAT ¥ AAEZ0 Mo o8 =3
250 Hz/5 Hz 1.2+03 1.1+04 0.121 79 A YAEAN p:].;q,oﬂ AN QEZ| _,]ii Tk
All values are mean =+ S.D. AR F 93 T 58 Hristed F&3ttn st
*p<0.05, compared with room temperature A T3 Pitei’d} Masson 52 BRHA w347
Table 4. Current Perception Threshold (CPT) at Room Temperature and Cool Temperature
E Room temperature Cool temperature
requency
(33~35%) (23~27C) p-value (17~22C) p-value
2000 Hz 195.54+40.5 203.2+44.1 0.312 208.9+51.8 0.144
250 Hz 61+16.3 73.8+£18.7 0.009* 84.2+27 0.0003*
SHz 553+£155 48.6+15.2 0.126 49.1+12.7 0.216
All values are mean—=+S.D. (CPT 1 unit = 0.01 mA)
*p<0.05, compared with room temperature
Table 5. Current Perception Threshold (CPT) Ratio at Room Temperature and Cool Temperature
Cool temperature
Within ratio Room tempi:rature
(33~35%¢) (23~277C) p-value (17~22%) p-value
2000 Hz/5 Hz 39+1.8 49+32 0.228 45+1.5 0.255
2000 Hz/250 Hz 34x13 3.0+14 0.534 2.6x09 0.032*
250 Hz/5 Hz 1.2+04 1.7+0.7 0.0003* 1.8+0.6 0.0003*

All values are mean+S.D.

*p<0.05, compared with room temperature
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g F 3, FHg7t FVRRA AR FUtstd
Al Faeg 27T 94 Aol2 4A RSt 1
g 53 ARl Fakee] Ar|AFd da 54 A7
ZA o] geA wsegs dUdtt. Pitei $79 ATl
M=% Al Fa9] CPT, 449, a2la, 227t
Z+9 22 vwdte 2000 Hz CPTS ¥zl 713
2 AABAZ By, A FaEte ARASFE
2000 Hzst 5 Hz Atel7} 7HF Bol b F/9 A&
3 AZsle A& AAMIY. Masson §°& dadal

g ez B9 A7 AAASS CPTE vl
0}04 ET—'H dA e Ao & HRY 7T AT
7o 2 Ao 7l AABAN
7)i% /J(‘:]r a3y Chue ©] 7Fgdl dis v
= °fE, fEE 7ol 7+°17‘4°‘ AsE wle
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18
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A7 Aol 54 %}wm o) 547191
BAfe A} BB govl, B4
£ 715 AL Afzel B4 430 @ 7}
gol geka gtk a3, 29 ARl YR
HPA7L Foesh yaglel AT B AL B
sof A Fohe AFol ABARY A P HY
YA 9 sl oIF A%, 5 2

5 AT e AQH 93z YgHes

Lml-)lgolréiijﬂn}',

#2 Aelztn o}aiv‘r BN AERE *d_E-V #
G AAGE ATELS =AU JAsHAT 2
& e S Hlﬂo}aioﬂr o] 7H& S
sl 7ol AEF 7EAA BEeA] B Pited
e {%7.&2%@%12} 2000 Hz CPT Afele] & J#
BAE B o3 2000 Hzvt A7) & 24 7%
ol *%E-*V*ola}— A& 9F8AE, 2000 Hz CPT7F
Aol AFAAAA7}L HBdH e vh EAG,
FU 2 CPT7} HB4AH L2 wl g2 A4 93]
T TEEE IV A7 slol olRAL AR

o &g 7A@k st

EAZ AZARHAN e F%H 24 4
g UXE ¥4 F Ut d8olth. Evans &
CPT7} voldf we} ¥slx] gormg 1pold o3t ¢t
3 AE 7Y £ vz sen, AKlse AR

A ol vt WE T2 NAFE9 o)
Froll g zhztel )
. Katims ' CPTdl| vol9} o] gk nlx
—ctﬂ olol wet Frbeta, oJapA Azt wtka 3t
Aok

I e vFA7|AGEs] e, AR, Har)Eol
wEetA] &1, o] ot X, CPTY o447
< AFHAAARE B ARR Y] BE F o= g
AHe oldE wrgdsly] wEol TRAAEL A F-E
A A5 AFshe dolA ATHo] Utk AH, 4
AATHALS &8 CPTE S8 o A9 A34<
7t glojof s Bate] Hx7) Qlol= F &S whe
Ast7] ofgth WA, SRS Fd8 A", 550
CPTdl| vx= d3ol W3t dF7} vlEsithe o=
CPTY f&4dl &2 A8t

sRj o 2 CPTE dAdA BS F83t AHesta
H AL Ao °4?%}% Z F e 880d g A5t
Slojo} gttt dE ABAZZ M HieE
7t AL At 7—3%?**"1 qgE FALEY. F,
od 99 FAl, RF A& 7|70 @A F)E }—tﬂ
olAL WAAN BFAY &V YEF BB}
v2x)7] Yioln] AEEEr} Zhshe AL dH|d
2 A4-e YEEF B2 /&0l )
o], ‘%‘Zi‘d AR g7 Aol thEk wh-gof
2}017} JE} 4?1 /ﬂﬁﬂ] A 3 A

L]

-

_a

d 7401]7‘1%? Ao] F71eHA =W A o] Ft
gt o] Az, L] WEAANAY JI1EY E
Aol FAHA ghol AR AAAY AE £ F
A7) el BHA o]l Fastch ®H ey, HAglelA
o] BAAFE A AL ¢ gla, tes de
gl Alte] o] ZRe} 4

a2y CPT A 23 438 £ + de 44
ad g A7 Volst Al diEsiMe TR
Zb AT 2o Ui dFgE FAHog AT
E.T’_t AR}, Weseley''s IF&= 27T ©]/dolA
CPTE F4ste Al F&sittn Agstgleyd, 74
el @‘%‘—8— At e AFME HRFA, 2%
Ee §F Y ¥gd s w4 gu A Ad
do] & ARE dethx skt

2 dApdHde %7} CPTA vlAe 9L dolr
7] 913 dEg st A2dM &4 g2 &9
CPTE dudPoA & 13734209 HadAs
vl CPTE EF A4 &3tdth(Table 1).
CPT Hdigs B8 vlmslted Hagk vvel A
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FHASR O thet ne2=el d
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S AZgE e duisa, Jog g A9
A2kl e ool gt

7hegk ¥ 2000 Hz, 250 Hz, 5 Hz CPTe &%
EA40E e Aolg Holx ol Ftee UL
WA %3S ¢ % ATk AL P ue 9
e WeAE 27 ot 2o EE A o
A 94 A9 BEered 6~10C 24 F
250 Hz CPT= frelstAl S7kti eyt 2000 Hzet 5
Hze $AHCE & Ao|8 volx st 489
FeEHE 12~15C 4 Fodx 94 250 Hz
CPT= ot F7tatsl eyt 2000 Hzek 5 Hze &

Aolg WolAl @kskm, 250 Hz CPTE I%e=s
6~10T #ad Fo FA= FAF Ao]2 BATh

CPT= 2000 Hze ABHT, 250 Hzt A0¥, 2
43, 5 Hze CHol Agdolth "8 gl CPT
of tal ARHES CHAE eme] de W %,
APIRT ool GFL W Aoz ALY + YA
§248 ANBE A

% CPT 24 A28 442 2 4%
P18 B A 2716l o4 Fa g
#AX gtk e e A71AFe 173%%712

-?—5451]’\1 ABEAFE A ATt A A
BATAAI} Zo] Mmof 93] Ado] HrpH %9
g W Hed 2 AFdA 2000 Hz CPTE 7
PJr P BRolq 9EE A edgkenz Ao 9
oty & 4 AT exFive F2 C
’Svi kiR 5’\‘4% TE CHRE dZ5f
gdom AlgdMe dgREE AHFE Hol glomzg’?
CPT7F #47) A= -JEH Aol Aohd, Ades 72
o] 4& CHFv= F2 7129 43S wolof g}
gy, E AFlA CAE ABERY v AR &
=9 ggkg Al @ity 250 Hz CPTW 7429 o3
e olfe FE] & = gl add, A=
(thermal stimulation)& 8718 2&Al7|2 o5
I AZ"E AAEAE A wela] A7
4718 AFEA o= sked s A7 9
3 =l kg WAl AAC 9 #8717 dEE
Wy o]Ro] CPTY| 9&S FUS Aozt e
250 Hz CPTqF 7+£9) %SJ% HY Ao 2u87)
2o Y477 AR 2w Wl o JdusA whe
37 ez —’F%‘%‘:}.

CPT AAke A £ F At 4 (Range analysis)
Qo F347t ¥]&(Within site raio)® H¢7F vj&
(Between sites ratio)el l=d], F3zt v &o] A
AHSE Holg A% ASY Aol dE ouldiy ®
A7 H &L T2 oy 4G Add F8ad, ¥
W B E FSo AU —ELHTS’Jr AL Fole}. ¥ A gz
H&E Zo| HrIgozn AAPFAN LA Al
Z ol AAEE Y F vtz g} Mo

N ml

.,.5(‘10 0_8,

rlo

filo

2 T3 HEd deiME 2529 9
F& Gotrshed], } = 2000 Hz/5 Hze
s Zasiiod ymAle £ Aol7t gl
Zoll&= 2000 Hz/250 Hze #4sk3 250 Hz/5 Hze
57} stidth. ©]AL 250 Hz CPT W3l og Az
2 AZdy. F35t vEd dudTe 4w
(Table D)o Hwd o 19o] A& IFLroA
2000 Hz/250 Hz W&ol wgdeldey, ed &
Aol 190] AedAEe BFeoidey 6~10C
#HEF 5 g, 12~15T 2T F thA Bl H
of AT B HolA ot 2 ourt glvtn A4
93 CPT H&9] gvlE X717t ofels] 2 A
7HE oby =@l Stk
2 d7oMe FdHde] ARz g 9%
gorgtoy TSt An, =AW AT
°of AeBE o|F HHZ FF HIo] ey ®
g A AEGAIAM WA AR FANE e A2
atol] gk whEol Aoz} Siglenz CPTA thaiA
= g Ton e AEF0] e BN £x9
e Lote A7t FF Do

4 B

CPTo| & B exe] 98
ZINAA o|4o] e AAAQl 3

2 338 i
Eole A&(33~35C)F 7F3 (36~
& AL(33~35TC)HY #ed (23~ 27 CS’Jr
17~22¢) CPTE &% stn Azt Fa47 veS
H) 3} T

1) 7}23 & 2000 Hz, 250 Hz, 28lm 5 Hz
CPT 2% A3 713 39 Ao Ao|7}
Sreei=3

2) 223 & 250 Hze #+98A Zvhstdz
(p<€0.05), 2000 Hzs} 5 Hz CPTE A% 742
g o] SR F zto]7t flUTt.

3) It &L 7hee 3 2000 Hz/5 Hzot
oA Zadtda, 43 T 2000 Hz/250 Hz
= frelstA Z.M:, 250 Hz/5 Hze #3HAl =
7¥at A tH(p<0.05).

Aadelo| A 2000 Hze 5 Hz CPT+ 223 8w

S v YREexe ofaks x| ggovt 250 Hz CPT

7o JEe ‘E‘;‘S’,h:} gy FgF 2=
QA A7 e 29 FES dotie A

i
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