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THE EFFECT OF VARYING SKIN TEMPERATURE ON
SENSORY NERVE CONDUCTIVE VELOCITY

"ANDREW W_ L, KkuOo, RPT

INTRODUCTION

“More than 110 years ago Von Helmholtz was probabiy the first
to determine the velocity of motor nerve impul_se by ~stimulation on
the nerve muscle preparation. "' Since then numerous studies of nerve
conduction velocity have been done both on animal,eXperiments f-_'and_
in man. Today ; the results of nerve conduction velocity studies' have
been applied_ to clinical use as a tool_ia ‘diagnosing n'eurolo.gic_al
disorders. For this reason researchers and cl.inic'ians have . been
interested in determining “ norms ” of peripheral nerves.. |

In dealing with determinations of norms " for peripheral nerves,
it is i,mp_ortant to 'study 'extr'irnisic factors as they relate to Vatying
_eendu'ctioh rates. This pilot study is a 'part of a larger' study
which Ihas .been desighed te i'ncrease the rel-iabi-lity-and reproducibil-'ity.
rof nerve conductlon studles ThlS study centers on the question. “ Is |
there any correlatlon between skin temperature and nerve conductlon
- velocity ? ThlS paper deals with sensory nerve conductlon velocities
of the right ulnar nerve. The motor nerve conduction velocity portion
of this study has 'been iavestigated by .Reddien and Swertfager.® We
are ihterested in skin -temperature measurement for it is an accessible,
‘ practlcal and a simple technique. If the res-ults of this pilot study

prove a positive correlation between temperature and sensory COIldUCtiOD

* This is a pllot Study of Mr. Andrew "W.L.Kuo, RPT with the

| aff1llat10n of U.S. Public Health Serv1ce Hospital, Carwlle,
Louisiana, U.S. A Mr. Kuo now serves as Chief of Physical

Therapy Section, Changhwa Chrlstlans Hospital , Changhwa,
Taiwan, Republic of Chlna '
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ir’el'bcities, it could have significant clinical application.
Revigw of Literature :

Several animal exXperiments have demonstrated that environmental

y . . . .H
temperatures exert an influence. on nerve conduction velocity. The

sciatic nerve of frogs was eXposed to a 'tempera'tu;f'e range of 2.6

to 3.5°C by Rosenberg and Sugimoto. (1925 )., WHO noted that with the
fall in temperature the conduction velocity: decreased' .from 33 to 6
meters .'pe-r second(M/ sec) , the change occurring slowly abqve .12°C
and rapidly be;'low this level. " ® Tasaki a.hd_Fuji.ta (1948)* stud.i.ed
the isolated single nerve fiber of the.toad- and found that the relationship
‘between ambient temperature and logarithm of conduction could be
expressed by the straight line in the temperature range between5and
20°C. However, above 20°C the temperature coefficients showed  a _
tendéncy to decrease. |

_Aft_ér-Daw'son and- Scott (1949)5 described the use of surface-
electrodes for recording the nerve action pbtentials in man, there+
were several reports concerning the correlation of nerve conduction
velocity and '-temp;erature."‘Henfiksen (1956)° observed that motor
nerve conduction velocity was decreased 2.4 M/sec for each 1 degree
Centigrade drop in muscle temperature range between 29° and 38° C.
His study utilized buman ulnar and median nerves.” ® De Jong et al
(1966 )T sfated_that motor nerve conduction velocity decreased#linearly |
at a rate of 1.84 M /sec per' degree C between 36° and 23° C of
measured nerve temperature. |

Abramson et al (1966)¢ reported that in the b-a_th'_ temperéture
range of 34° to 4° C, the measurements of median and ulnar. motor
nerve conduction velocity in the forearm were iﬂcrease‘d by an -ei-
pef'inientally produced rise and decreased by an leXperimental-ly pro-
ducéd fall in tisgue - temperatures.

Peroneal nerve conduction velocities as studied by Currier and

Nelson (1969)° were found to have a tendency to increase with a rise
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in hody temperature brought about by active andpassive heating.
Most of the above studies dealt with '_the correlation _between-
_moto,r nerve conduction velocity and temperature.The study of median
nerve by Abramson et al (1969 )—3- ihcluded sensory latency. He stated-
| that lowermg bath temperature below a phys:ologlcal le\rel caused
a progress1ve increase 1in orthodromic and iantldromlc _sensory

latencies.
‘Objectives and Hypotheses :

The above studies have no clear statement on - the correllation
between sensory nerve conductlon velocity and skin temperature Thls-
pilot study was done in an attempt to supply the CllI‘llCIaITt ~with a
correction factor to --interpret_the sensory conduc‘tiorl velocities '“-he
obtamed - . - '

The null hypothe51s in_'this study 1is thatth_e correlation between

skin temperature and sensory nerve conduction velocity is zero.
Method on Materials :

The study was performed on nine male and four female subjects
betWeen ages of 21 and 40 vears of age Wlth 31 years being the .
mearn age Among these sub]ects tcn were rlght -handed and three left-
“handed. All subjects had no prevmus history of neurologlc abnormalltles
or deflclenc1es. o _

All testlng was done between 8‘-‘00 A.M. and 4:OOP.M. Instruc-
'tlons were glven to the subjects not to smoke for at least one-half
'_hour prior to the eXperlment and durlng the experlment Subjects
were also asked to abstam from strenuous exercise prlor to testmg
;smce Currler ‘and Nelson (1969) reported that motor nerve conductlon
'velomtles tehded to 1_ncrease with a rise in body temperature- caused
| by exercise. I ' o .

Room temperature for all studies was between 21]. 4°C and 55 O”’C

with the average being '23.4 C. The air conditioner was l_eft_off prior
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and during the eXperiiment , thus minimizihg templerature variation
and drafts.

In this study,a TE-4 Eleétromyog_raph (TECA) was used to pick
up ac{tion potentials of sensory nerve fibers by the antidromic method.
Stimulation was done with the NS6 Nerve Stimulatbr. Prior to the
study ,- the reproducibility of the Electromyograph was tested. . Skin
temperature was monitored by a Model 46 TU Télle-ther'mometer‘. Prior
to era‘ch' experiment the accurla.cy 0of the thermometer was tested.

- The study was performed on- the ;‘ight ulnar nerve of each sﬁbjept.
The active pick-up and reférence electrodes- (ring-like spring ellec-
‘trodes) were placed with the active pick-u‘p- around the proximal
phalanx and the reference electrode afound the distal phalamf of the
fifth digit. Stimulat.i.on. took place over the ulnar nerve at the wrist
and elbow (see Diagrafn 1.) This gave nerve conduction velocities for
the el'bow-ﬁrrist segmént' and a latency from the wrist to the pick-up
electrodes. :

Diégram 1. Shown is a diagrammatic representation of’thej.‘setup used

and the electrode placement on the subjects right arm.-

. 46 TU Tele-thermometer

2. TE-4 Electromyograph

3. Reference and active Pick-up electrode
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4 Ground
5. | Stlmulator

0. Themlster

The sub]ects vrere placed m a suplne pos1t10n on the testlng table,
W]th the right arm supported at' the shoulder external rotated and
“abducted to 'approxrmately‘ 60 degrees The elbow was poSi'tioned in 60
degrees of flexion, w1th the forearm 1n sllght suplnatlon The WI‘]St |
was SUpported in neutral pos:tlon w1th fmgers in relaxed posrtlon

No 1n1t1al cleansing of the skin was done as it might have produced
- changes of skin temperature. A dot of non-water soluble ink was
made on the lateral side of ‘the pI‘Oleal phalanx of the fittle fmger,
at the wrist 140 mm from the first dot and at the elbow just
between medial epi condyle and olecranon process. | '

The 'picl{mup electrodes were then put in place with a srr'i;all amount
'of electrode paste. A’ ground electrode with electrode _paste t?vas'
placed on the dorsum of the ‘hand belng tested |

Skln temperatures were taken prior. to the stlmulatlon over the

exact dot where the cathode of the stlmulator was applled A themuster“

prode taped onto the end of a pencﬂ was used for tempera.ture’
measurements Whlle applymg the probe with’a constant llght pressure
~.the hand of the experrmenter was kept five 1nches from the subject’s
skrn to-minimize any possrble 1nfluence of the examiner’s _' body
temperature on the temperature readmg - '

The NS6 Nerve stimulator was used with its COnstant -~ fixed
| d1stance of -20 mm set between the anode and cathode The cathode was
used as the actwe electrode which was the drstal electrode of the
stlmulator '-

Al cathode st1mulat1on was performed exactly" over the pre.-
Vlously mentloned dots at- the _erst and at the elbow.. |

The frequency of stimulation was set at one per second and the

duration of a stimulus was 0.1 millisecond ( m /sec ) . _’I‘he 1ntensrlty,
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was gradually increased until the sensory potential became properly
displayed on the oscilloscope , as shown in Diagram 2. |
Diagram 2. This 1s an example of a photograph -taken. 'representing_+

- the millisecond measurement

Swéep Velocity 2 msec/div.

Sensitivity 20" uv/div.

This pi'ocedure was repeated at each point of stimulation. The
entire testing procedure was immediately repeated to check evaluation
repeatability. Distance Imcasurements were takeﬁ 1n millimé.ter(m'm)-
and recorded betwéen-the points of étimﬁlation.This gave a normal ”
oconduction velocity for each s'ubje'ct; The pick-?up' and ground elec-
trodes .Were then removed.

' The | éubj'ects were treated in an arm whirlpool with -a Wate.r“
temperature of -70°F (21.1°C) for 15 minutes. The tested arm was
immersed 2 to 3 inches above fhe elbow. The whirlpool agitator was on
to. maintain an even temperature 1n the_whi'rlpool bét.h., The subjects
were instructed nbt to exercise the tested arm in the. whirlpool. '

At *tl‘l.eend of 15 minutes, thes'ubjec.tﬁ's right arm was dried
and wrapped with a towel. The subject was returned to the testing

‘table and the electrodes were ilﬁmédiatély replaced as in the initial
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testing prorcedure. The dots remained visible so that the 'diStance'-
between points of stimulation i‘emained' constant .. - Two triale were
- again performed as rapidly as geod technique and recording accuracy
qwould permit. . L
| The procedures which followed were - the same as after the initial
“normal ”'test but this time the subject immersed the tested arm into
a whirlpool ‘bath of 110°F (43.3°C). 'Af'ter_,-15 minute_sgthe subject
was returned to the examination room to. repeat sensory measureraents
' as previously described. This eompleted -the studjr 10f the_ eubject.
For each subject six trials were taken in three different treat-.
"ments , and data for each trial included : The skin temperature, the
measurement of distances between dots . and the time for st—imulatien'

to the peak of sensory nerve ‘active potentials seen on the oscilloscope.

TWO 'trials were used for data analysis.
Findings .

The data Was statlstlcally analyvzed using -a Treatment X subJect'-
Desxgn_ of'-_Analyms of Variance (ANOVA). Wlth _ this method, the
differences of temperature treatments (normal, _cooling',, heating) and
of ihdiVidtxal subjeets with respect ‘to'nerve conduction"ve.l-o‘city Wéi'e'
-'found hlghly 51gn1flcant as shown on Diagram 3.

'Dlagram 3. Ana1y31s of Variance Summary with Nerve Conductlon

Velomty.

Degrees of 'Mean St;ua're

- Source of

Freedom

| Variatien, |

| ' ( Variance)

-Ternperature
Treatments (A)
Subj ects (S)
AS

*Highly Significant , P=<.01
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A scatter plot ( see flgure 1) of the varying skin temperatures
obtalned for speCJflc nerve conductlon Valoc1t1es was plotted From
this mformatlon the correlatlon coeff101ent and | the coefficient of
determlnatmn were calculated For further calculatlon see Diagram 4."-

| and the Appendlces
-Flgur_e-l.- Correlation seatter plet | between skin temperature and

 sensory nerve conduction velocity

25 | : | ' : | - f;f
: /
- vad
70 ’ £
65 ' -
, s
. | //
NCV. |
- 60- - 7
. | s
M/sec. -7 o
| e
55 ’
. /d’" .
| ” © NOI’H’I&]. | o
| After cooled o
50 After Heated A
Average Line' of -
. least squares _
_ 98% confidence 11m1t3 - - -
40

Skin Temperature (O C)

' SUMMARY OF CORRELATION STATISTICS BETWEEN

TEMPERATURE AND SENSORY NERVE CONDUCTION
| VELOCITY

'-Diagram 4

Correlation Statistics Wrist= Elbow Of Ulnar Nerve

Correlation coefficient ' 0.84 P=<0.01*
Coefficient of determination 706 % | U

‘Mean temperature - 28.6°C
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Mean nerve conducti on velocity 59.1 M /sec.
(NCV) '
Standard deviation of temperature  3.45
| Sta'ndard deviation of NCV. . 7.77
Sllope of NCV on temperature 1.9 M/sé_c’/ °C.

* Null Hypothesis Rejected
Results :

1. From the ANOVA 's_'ignificant NCV ‘diff_ference's were noted among
- three te_mpefatUré treatments'" and _indiv'idua'_l. subjects. |

1 2 ‘ ."The correlation coefficient was 0.84 (P <O; Oll)ivhjch'means a high
cor;elatioﬁ between the NCV and 'It'he skin temperature exists.

3. The coefficient of determination was 70_e6%whiéh ‘states that
70.6 9% of the variation of sensory nerve conduction vélocities | was'aésd-
ciated_Wifh gthe variation of 'skihit'emperature. ' '

4 -"Standard deviations for skin temperat'ure 'Waé"3L45;, -'anc_l. fOf ‘t'he g}
NCV was 7.77.
) Thé'.si_ope bf'the line was 1¢9?'méaniln‘g that for each degree C |
chaﬁge of skin temperature the ‘sensbry nerve conduction changed 19
M/sec.

6 All rinfdrmatfion shows that there is a significant relations'hip‘ be-

tween skin 'tempera-tu'_re* and sensory nerve conduction velocity.
Discussion :

Since the antidromic method has the advantage. of producing a
lafger neifve action potential with less curr.e'nt_“and is 'lééé_‘_bainful |
_ for the subjects being fested,-this_"method \fas 'ch__osen for use in 'this-
| 's.i:udy.' | r
| - ‘The techn‘_iqﬁe for nieasurem_ent "f0_f skin jtemperaiu'r_eé_‘:_, ~included-
fi_mme‘diaté '_ wra'pp‘ipg' of‘ the ‘éxtremify in an attemptto control 'the"-";
influence of 'evépor_ation‘ on the temperature of the skin fol-qui‘ng_

_.whii‘lpoo_l immersion. No -attempt was made to control for influence
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jof- the toWel on-  skin temperature , but ‘it. was on the .ext‘remi'ty for
a verryr'bri'ef time and it was f_élt that its, influence Waé minimal.
‘Also any influence the towel may have _héd on skin temperature was
- not ‘dikrec‘tly ihfluencial on the results of this study since the only
recorded temperatl_lfes were taKen immédiatelybe’fdre the NCV testing.

Abramson et al .(1 066 )1'° observed tﬁat from prolonged heating (bath

temperature 4°C) for 155 minutes by ininwrsibn, the correlation

coefficient between motor conduction velocity of the ulnar nerve and
cutaneous  temperature was (.889. Reddi en and Swertfager applied the
same method as this study described and found the correlation coeffi-.
cient was *0.761 for the motoi' nerve fibers .and this study showed
1th.e correlation coefficient of sensory nerve fibers was 0.84. There
'is a significant correlation between skin temperature and  both

sensory and motor conduction velocity of +t_he ulnar nerve. i
In comparing the slope with the results Which-Reddieﬁ and Swert -
fager .,ffoupd , 1.9 M/sec/ °C of sensory nerve Was steeper than.
1.7 M/sec/ ° C: of motor nerve of wrist-elbow segment .This difference
' mi’ghi be related to the fact that all sub'j.ects in this <ctudy were
cooled befbré heating. In the study by Reddien and Swertfé.ger half
'i..bf the subjects were cooled first and half heated first.
.For- clinical interpretation of a corfection factor relating to
skiﬁ . terhperature. and nerve conﬁuction velpcities more extensive
studies are indicated. Because of the different specific heat of
Wate:r and air, it is suggested that cold and warm air be us‘ed_';'in-
- stead of immersijo_n to be able to imitate a more natural situation.
1L is felt that continual evaporation from the moist skin arbund the

thérmometer probe may 'héve influenced the 't'empera’ture Ije_cordihgs.,
- Since there is a difference in aﬁatom'iéalllocatiﬂn of each nerve

and nerve segment it is necessary to study each individually .-
Summary and Conclusions :

The determination of a skin temperature correction factor. for
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sensory conducti on of the Right Ulnar Nerve of wrist-elbow segment
‘has been performed by a ‘'simple , practical mé_thod. It is by taking
‘skin temperatﬁre at the ulnar notch over the point to be stimulated
prior to stimulation. The finding of this correction factor of the Ulnar
Nerve was 1.9 M/sec __'for each 'c.iegrée‘ C.

In evaluating seﬁsory conduétion velocity 'of ulnar nerve , actual
'.sk_in temperatur.és of the part. must be considered . After further inves-
| 'tigation ‘and largér samﬁlings of normal subjects1 . | it should be
possible to make a temperature correction table which would be used

in establishing more accurate results in sensory conduction Velocity

studies.
~ APPENDICES
1 ‘Study'-of Sensoi'y' ConduCtion Velocity of the Rightl
- Ulnar - N erve by the Antidromic Method _ _
- NAME __ S AGE_____ SEX_ _
"TESTING DATE___._;_ , RIGHT HANDED _LEFT HANDED
, ROOM TEMPERATURE
NORMAL '~ SKIN ORAL
MSEC MM TEMP TEMP ,
Trial 1 Wrist ple'UD ' . . e M/ SEC '_
Elbow -pick-up = __ NCV#I RS .
'_Elbow Wrist

H_Trlal 42 Wrist".-pick-‘-up_ | o
" Elbow--pickrup . NCV#2
Elb'c_)_'w"-*WriSt -

- COOLING N
Trial -'#1.-,- Wrist - pick-up

e ——t e o T, ' - *
- Tl desllel e —
- ]

Elbow --pick-up - ~ NVCH#l



48 Jnurnal' of - Rehabilitation Medicine

. E-lbow“'WriSf e
Trial #2  Wrist* pick-up -

E 1bow- - pick-up | NCV#2
F.lbow:-*Wrist | 1

HEATING
‘Trial #1. Wrist-- pick-up

Elpow"'PiCk.'l{p D NCV#] —
- Elbow*Wrist |
Trial #2 Wrist---pick-yp ) _
" Elbow- pick-up ~ NCV#2____
Elbow: - Wrist L

 MEAN

e a— e p————— e e e A —————————

2. Tabulation Skin T.emperature's' and Nerve Conduction Velocities

(NCV) of 13 Subject_s.,

Subj.

- _.COOLINS

Skin Temp°C

+

NORMAL

HEATING

NVC M. Sec ||Skin Temp“C{NCV M/Sec S_kin Tex_np"’C NVC M/Sec

1 | 25.5 49.2 32.4
2 | 24.9 47.8. ~30.8
3 23.7 43.0 33.0
4 25.5 49.8 33.1
5 | 26.0 55.2 33.1
6 | 23.7 | 48.5 30.8
/ 21.3 | 47.7 30.7
8 | 221 | 43.7 31.7
9 24.8 47.8 '33.3
' 24.4 | 53.8 32.2
25.5 | 58.8 32.9
24.7 52.3 32.4

24.9 - | 50.7 .

- 32.7
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3/ Analysis of Vai'i'a'nce' Summary with Ner’i‘re'ConductiQn_ Ve_l_o'_citY* as .

- the Criterion Measurement .
A '
' Subj. Cooling Norﬁial |

No.| NCV | NVC

47.8 | 60.7
43.0 | 56.0
9.8 |  56.5
55.2 63.8 |
48.5 . |  63.3 .|
47.7 | 61.7
43.7 | 62.0

O 00 N D A W N

53.8 | 623 [
58.8 |  68.9 |
52.3 |  63.4

50:7 | 65.7

—

- 19.2 1 650 ".

47.8 | 59.0 |

He‘ating
NCV

674
61.4
58.2

58.6
71.0

66.3
67.1
620

64.7

64.8
70.3
67.6
67.7

Ti

1816

1169.9
- 157.2
1 164.9

190.0
178.1
- 176.5
- 167.7

171.5
1180.9
198.0°
183.3

1841

648.3 | 808.3 | 847.1 | 2X=2303.7
49.87 | 62.18|  65.16 || IX*=138370.09
 {s2561.29 | 5041151 | 5539729 || [ N=39.

| 439 | 358

Sum of |- M_e_an,_ S_'quare

| Source of Degrees of

- Variation |- Freedom | Squares | . (Vari ance) -

854.19 -

- 1708.38 |
' 40.08.

Temp _'Treats(A) I 2
‘Subjects (S) 12  480.99
' [ 102:93] - 4.29 |

A | 24

| TOTAL. N 92292.30. |

*Highly Significant, P=<.01

"F-Ratio |

407 || (ZX)¥N=136077.79 |

6032 | |
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4, "_Correl'ation '-Stat_ij_stics :

Skin | Temperature |

X

1 2303.7

C1117.1
32450 .99
28.64
11.93
3.45

138370.09
 59.07

60.35

777

66842.65

1.9

B B
 5.01

4.2

- 19

-+ .8.40. y P.-':i<1l 01 o
L7059
70.59%

Regression equation for prediction of Y Y-—-F_ayx-l_[byx(X)']

¥Y=4.65+(1.9(22)= 46.45
Y =4.65+(1.9)(28)= ' 57.85
Y=4.65+(1.9)(33)= ~ 67.35

:-""'

'
-

1
2
3

Upper 98 % cho'n'fidence limit of a {7:‘“2_33(33,}(")_{_-? R
Lower 98 9% confidence limit of a ¥=Y-[2.33(Syx)]
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FOOTNOTES .
1. Lundervold, A, H. Bruland  and P. Stensrud : ConductionVelocity

1n Periph‘era‘l Nerves A General Introduction . ACTA Neurologica
Scandana\rla, Volume 41 Supplement 13 P 259 1965.

' 2_._ Reddlen B . and S Swertfager: The . Effect of Varylng Sk1n.
' -Temperature on. Motor Nerve Conductmn Veolc1ty Unpublish paper,
_February 1972 __ ' | _

. 3 | Abramson D.]I. _, L S Chu 5 B*.L.Rickert s J.F. Ta,lso . ancl S. W..
'. Lee .. Latency Changes ~ in Distal Median Nerve Produced by
- Alteratlons in. Ambl ent Temperature Journal of.rApplied Physiology, |
Volume 27, P. 795, December 1969. -

4 Tasaki, I. and M. Fll]lta Actlon Currents of Single Nerve Flber
As Modi'fi'ed by Temperature-_.Changes. Journal of NeurOphyswlogy,
Volume 11, P. 311,1948. |

5 ,. Dawson, G D.. and J W Scott The Recordlng of Nerve  Action
' Potentlals Through Skin in Man Journal of Neurology Neurosurgery
rhand Psychlatry \ Volume 12, P. 259 1949

0. Henrlkson, J D Conductlon Veloc:ty of Motor Nerves in Normal

Subjects and Pati ents wrth Neurologlcal Disorders - ( Thesis) .
aneapolls Mlnn Graduate School of the University- of Mlnnesota, )
- 1956. '_ t
7.;‘ De Jong, R H , W.H. Hershey -and I H Wagman Nerve Conductlon
Veloc1ty During Hypothermla in Man. Anesthesiology, Volume 27 ,
P.805, N ovember- December 1966 | -
8 Abramson D.I.,L.S. Chu, S. Tuck Jr., S W. Lee ; G. Richardson,
and M Levin: Ef fect of Tissue Temperatures and Blood Flow on Motor_-
Nerve Conduction Velocity; Journal of American Medical Association,
Volume. 138, P.1082, 1966
| 9 .Currier,D.P., and R. M. Nelson: -Changes in - Motor Conduction
~ Velocity ' Induced by Exercise and Diathermy. Journal of American
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~ ABSTRACT
The purpose of this study was to determme if..a direct-'eorre_l_ation

ex:sts between skln temperature and sensory nerve conduction of the

~ right ulnar nerve by l.ltlllZII'lg a s1mple ; pract1cal method. Skin

temperatures were monltored Wlth a Model 46 TU Tele- Thermometer

‘at the points of nerve st:mulatlon, namely, the wrist and the - elbow.

Instrumentatlon used m thls study for recordmg aensory action poten-g
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tials Was'The "TECAF. .TE-4 Electro'myograph Nerve' stimulation was
performed using the antldromxc method at the points mentloned above

, and with pick-up electrodes placed around the flfth d1g1t

The subjects were comprised of . thlrteen individuals .with - no

history  of neuroIOglcal disease. Each subiect’s rlght ulnar nerve was
tested under three different env1ronmental co‘ndrtlons .

A. Normal arm temperature |

B. After cooling

C. 'IAfter heating ‘

Cool:ng was performed by 1mmersmg the subject’s rlght arm in a

WhlI‘lpOOI bath for 15 minutes s,at a- temperature of 70°F (21. 1° C). |
Heatlng was performed in a similar manner with the whirlpool bath

temperature at 110° F (43. 3°C ).

| Flndlngs of this study 1nd1cated a statlstscally significant. correla-

tion bet ween skln temperature of the right arm and L Sensory nerve

'conductlon of the r1ght ulnar nerve. For each rise or fall of 1° Centigrade

of skin temperature the mean sensory nerve conductlon Veloc1ty changed
1 9 meters/second. |
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