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Summary. Several lines of clinical and experimental investigations of a wide variety of painful conditions have suggest-
ed ethnic and gender differences in pain perception. In this study we report some findings of cold and heat sensations,
thermal pain thresholds, mechanical pressure thresholds and pressure pain thresholds in healthy student volunteers. We
did not find any statistical significant differences in thermal assessment. However, we revealed gender differences on the
mechanical pressure sensation threshold and the mechanical pressure pain threshold. Our study confirmed significant
variability across trials and individuals, which appeared greater at lower heat and mechanical pressure intensities. Addi-
tional studies and collecting more data are needed to determine ethnic and gender differences between groups.
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Introduction

Studies of pain mechanisms in normal, pain-free individuals
provide a degree of experimental control not found in stud-
ies of clinical pain and open a window to the experience of
pain that is not available in controlled studies with labora-
tory animals. These studies approach this goal by improving
tools of pain measurement and increasing understanding of
the physiological and psychological mechanisms that medi-
ate and modulate perceived pain. Heat or cold is one of the
most commonly used methods of evoking experimental pain
sensations. For example, heat pain is commonly applied by
contact and many modern thermodes can be used to ap-
ply contact heat. Mechanical pressure is the second classic
method in which pain sensations are evoked by deformation
of the skin via von Frey hairs and needles, by the application
of gross pressure, by pinching, and others [10]. Pressure al-
gometry is also a reliable technique for the assessment me-
chanical pain sensitivity in humans [2].

Numerous clinical and experimental studies, investi-
gating a wide variety of painful conditions, have suggested
ethnic and gender differences in pain perception [3, 4, 8,
14, 15]. At the same time, the experience of pain is char-
acterized by immense inter-individual and group variability
with one likely contributing factor being ethnicity. Syner-
gistically, pain and ethnicity are multidimensional, mallea-

SSN 2414-3812

ble and shaped by culture. Although there is no consensus
regarding the underlying mechanisms, ethnic group differ-
ences inevitably reflect a holistic influence of biological, so-
cial, cultural, and psychological factors; the bio-psycho-so-
cio-cultural model of pain. To elucidate these mystifying, yet
integrated mechanisms, researchers have undertaken both
clinical and experimental pain studies to document the pain
experience [3, 5, 6, 16].

Gender differences in pain have also been a topic of in-
creased interest in recent years. Epidemiologic and clinical
findings clearly demonstrate that women are at increased
risk for chronic pain and some evidence suggests that wom-
en may experience more severe clinical pain [8]. Studies of
experimentally induced pain have produced a very consistent
pattern of results, with women exhibiting greater pain sensi-
tivity, enhanced pain facilitation and reduced pain inhibition
compared with men, though the magnitude of these sex dif-
ferences varies across studies [9]. In addition, some evidence
suggests gender differences in responses to pharmacological
and non-pharmacological pain treatments, though the find-
ings differ depending on the specific treatment and perhaps
on characteristics of the pain [18].

We have recently started experimental sensory and pain
investigations of thermal and mechanical assessments in
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healthy subjects. Here we report data of cold and heat sensa-
tions, thermal pain thresholds, and also mechanical pressure
thresholds and pressure pain thresholds in healthy student
volunteers. We found gender differences in the mechanical
sensation and the pressure pain threshold but not in the
thermal assessment. Preliminary data of this study has ap-
peared as a short report in the local journal [13].

Subjects and methods

Participants

The experimental protocol was approved by the local Eth-
ics Committee of Thilisi State Medical University and study
was conducted in accordance with the Declaration of Hel-
sinki II. Written informed consent was obtained from all
participants. Thirty-four undergraduate student volunteers
(21 male and 13 female) with age 21.68 +2.045 (mean =
standard deviation) from Thilisi State Medical University
participated in the study. Students were recruited through
classroom announcements and they were from India (11),
Iraq (11) and Turkey (12). Exclusion criteria were: any acute
or chronic pain condition, intake of any pain medication
for less that 24 h before the investigation, pregnancy and
breast feeding. Investigations took place in a quiet room,
with the subject seated in an armchair, in two sessions (for
the thermal and mechanical assessments separately) last-
ing approximately 1.5 hours. The height and weight of all
subjects were taken before testing and the body mass index
(BMI) was calculated.

Thermal tests

Contact thermal stimuli were delivered using a comput-
er-controlled Medoc Pathway combined ATS/CHEPS
system (Medoc Ltd, Ramat Yishai, Israel) which is a pel-
tier element-based stimulator. Temperature levels were
monitored by a contactor-contained thermistor and were
returned to a preset baseline temperature (32°C) by ac-
tive cooling at a rate of 10°C/second. The 30-mm? contact
probe was applied to the left volar forearm and affixed in
place with Velcro straps. Warmth and cold thresholds, heat
and cold pain thresholds were assessed using an ascending
or descending method of limits. From a baseline of 32°C,
contactor temperature increased or decreased at a rate of
0.5°C/second until the subject responded by pressing a
button. The cutoff temperature (to avoid tissue damage)
for all trials was 55°C for heat stimuli and 0°C for cold
stimuli. Interstimulus intervals between trials of 10 sec-
onds were maintained between successive stimuli to avoid
either sensitization or habituation of cutaneous receptors.
The thermal stimuli were delivered in the following order:
4 trials of cold threshold (CTh) and 4 trials of warm thresh-
old (WTh), and 3 trials of cold pain threshold (CPTh) and
3 trials of heat pain threshold (HPTh). These values of all
trial for CTh, WTh, CPTh and HPTh were averaged, respec-
tively. The position of the thermode was altered slightly
between trials to avoid some effects of sensitization or ha-
bituation.

Mechanical tests

Mechanical pressure threshold and pain tolerance were ob-
tained using computerized pressure algometer (AlgoMed,
Medoc Ltd, Ramat Yishai, Israel) in Kilo Pascal (KPa). Pres-
sure was applied to the left volar forearm. The threshold was
determined when subjects first perceived the mechanical
pressure stimulus (the pressure stimulus threshold, PSTh)
and they responded by pressing a button. In the second ses-
sion, the threshold to painful stimuli delivered when subjects
no longer could sense the pain (the painful pressure thresh-
old, PPTh) and they responded by pressure a button. Me-
chanical pressure threshold and pain threshold tests were
repeated four times and the averaged means were recorded.
An inter-stimulus interval between trials was of 5 seconds.
Similar to thermal testing, the position of the pressure stim-
ulation was altered slightly between trials to avoid some ef-
fects of sensitization or habituation.

Data analysis

Data were tested for normal distribution. The mean values
for each of the responses for detection thermal and mechan-
ical pressure sensation thresholds, thermal and mechanical
pain thresholds were calculated. An analysis of variance
(ANOVA) with post-hock Tukey ¢-test was used to analyze
within and between subjects groups effects of temperature
and pressure. Data are presented as means + standard de-
viations. Differences between means were acknowledged as
statistically significant if p < 0.05. All analyses were conduct-
ed using InStat 3.05 (GraphPad Software, USA).

Results

Cold and warm detection thresholds and cold and heat pain
thresholds data are presented in the Fig. 1

There are significant differences between the cold sen-
sation threshold and the cold pain threshold (light and dark
blue columns, t = 17.637, P < 0.001) and between the warm
sensation threshold and the heat pain threshold (orange and
red columns, t = 11.547, P < 0.001) that is correct for these
indices (Fig. 14). At the same time we did not find gender
differences, neither for the thermal sensation threshold nor
for the thermal pain threshold (Fig. 1B).

Mechanical pressure thresholds and pressure pain
thresholds data are presented in the Fig. 2A.

There is a statistical difference between the pressure
threshold and pressure pain threshold groups. The two-
tailed test shows significant value, t = 6.196, P <0.001, df =
66, n = 34. Here we found gender difference values either
for the pressure stimulus threshold (t = 4.612, P < 0.01)
or for the painful pressure threshold (t = 6.502, P < 0.001)
(Fig. 2B).

Discussion

Our study confirmed significant variability across trials and
individuals, which appeared greater at lower heat and me-
chanical pressure intensities. These data did not allow us
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Fig. 1. The thresholds of thermal (cold and warm) sensations and of cold and heat pain in healthy volunteer students (A), the number of
participants (n = 34). The gender differences are not revealed in these experiments (B). The number of participants, male (n = 21), female (n = 13).
Abbreviations: CTh — cold threshold; CPTh — cold pain threshold; HPTh — heat pain threshold; WTh — warm threshold
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Fig. 2. The mechanical pressure thresholds and pressure pain thresholds (A), and gender differences between men and women groups (B). Note the
significant gender differences for PSTh (P < 0.01) and PPTh (P < 0.001) groups, respectively. Abbreviations: PPTh — painful pressure threshold;

PSTh — pressure stimulus threshold

to reveal the gender differences between male and female
groups in assessment of thermal stimuli. However, we clearly
showed gender differences in assessment both the mechani-
cal pressure threshold and the pressure pain threshold.

Of the different types of experimental pain, pressure pain
in particular seems to be sensitive to sex differences. In some
meta-analysis of gender differences in pain report, pressure
pain had one of the highest effect sizes [1, 17].

Further complicating research on sex differences in pain
is the nature of pain report, which combines both a sensory
response to a noxious stimuli and a response bias, the will-
ingness to report that response. Thus there is difficulty in as-
certaining the extent to which these differences are primarily
due to physiological (sensory) or subjective effects. This dis-
tinction is important because the treatments may vary if the
sex differences are caused by sensory (i.e., pain pathways),
as opposed to non-sensory variables (i.e., subjective ratings
influenced by social expectancies) [12].

Studies have shown that women generally report both a
greater number of painful symptoms and greater severity of
pain in the clinical setting [3, 9]. It is widely believed that so-
cial factors contribute to the lower pain reports by men, and
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even contribute to the lower likelihood of men seeking med-
ical attention [8]. When examined via experimental pain pro-
cedures, social factors, such as the sex of the experimenter,
are known to affect the results, with men reporting less pain
to female experimenters compared to male experimenters [4,
5, 15, 16]. Other non-sensory factors that have been shown
to affect individual differences in pain report are the presence
of anxiety [11] and pain catastrophizing (the belief that pain
will be unbearable or extremely awful) [7]. Since these factors
have been shown to be more prevalent in women, they could
all have an impact upon sex differences in pain report [12].
In summary, while we have shown gender differences
in mechanical pressure assessment, additional studies and
a collection of more data are needed to determine gender
differences between male and female groups in assessment
temperature intensities in healthy human subjects.
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TecTtupoBaHue TeMnepaTypHOi U MeXaHUYeCKOM
4yBCTBUTEILHOCTU 1 60N Y 3[0POBBIX CTYEHTOB

Larapenu M. I Typukas I. 1.2, MskaBanange [I. 1111
Canapupanse I. C.!, KBauapnze U. ]1.!

"T6unucckuii  2ocyoapcmeeHHbli
yHusepcumem, 2. Tounucu, Ipy3us;
’HayuHblii yeHmp 3KcnepumMeHmManbHou 6uomedu-
yunvl um. M. C. Bepumaweunu, 2. Téunucu, I'pysus

MeOuyuHcKuli

Pesiome. P50 uccnedosanuli ykazeléarom HA 3mHuUYe-
CKoe U 2eHOepHOe pasaudue npu eocnpusmuu 60Ju.
B 0anHoli pabome npedcmagnietsl pe3yibmamol Uccie-
008aHUS NOPO208 MEPMO- (X0N0008bIX U MENNOBbIX)
MeXaHU4ecKux owjyweruli, a maxvice nopo2os memne-
pamypHol u Mexanuyeckol 60U Yy 300posblx cmyoeH-
mos-006posoibyes. Cmamucmudecku 3Ha4UMble pas-
JIUYUS NO 2eHOEPY 8 OYEHKE meMNnepamypbl U mepmas-
Holl 607U He OGHApYMiceHbl. YemaHos e bl 2eHOEpHbIE
pasnudus nokasameneli MEXAHUYECKO20 Nopo2a Ouwjy-
WeHus U nopoea MexaHuieckozo 001e8020 0asaeHus.
Janneie noomeepoaiom 3HAYUMENbHYIO 8apuabess-
HOCIMb MeNCOY UCCNe0yemMbIMU U GU3UeCKUMU TULAMU,
4mo 8 HaubobWeli cmeneHu NPosAeaAemcs NpU HU3KOL
memnepamype U HU3KUX 3HAYEHUSX UHMEHCUBHOCMU
MexaHuieckozo 0asnenus. Heobxodumbl OanbHetiwue
uccne008aHuUs ONs 8bIIGNEHUS IMHUYECKUX U 2eHOep-
HbIX pasuduli Mexcoy epynnamul.

KiioueBble cnoBa: 2endep, memnepamypHas 4yecmeu-
mebHOCMb, OYEHKA MEeXAHUYECK020 0aBJIeHus, IKcne-
pumenmanbHas 60.w.

84.

TectyBaHHs1 TemMnepaTypHOi i MeXaHiuHOI Yy TJIUBOCTi
i 6osII0 y 310POBHX CTYIEHTIB

Larapeni M. I 2, Typukas I 1.2, MkaBananze [I. 1117
Canapipanse I C.!, KBauanze I. 1.

T6inicokuii 0epycasHuii MeOuuHuil yHisepcumem,
m. Toinici, Tpy3is

’Haykosuii yeHmp excnepumMeHmanbHoi Giomeodu-
yunu im. I. C. Bepimaweini, m. T6inici, [pysis

Pesiome. Pg0 O0ocnioncenb 6kasyroms HA emHIiuHY ma
2eHOepHy 8iOMiHHIcmMb npu cnpuiinammi Oomo. Y da-
Hill pobomi npedcmasneHo pe3yabmamu 00CHONCEHHS
nopozie mepmo- (X010008ux i menjiogux) MexaHiyHux
8i0yymmis, a MaxkoI< nNopozie memnepamypHoO2o i me-
XAHIIHO20 0010 Y 300p0BUX CMYOeHMmi8-000p080IbYI6.
CmamucmuyHo 3HAUYWUX 2eHOepHUX 8iOMiHHOCmel
8 oyiHYi memnepamypu i mepmanbHO20 600 He BUSE-
JleHo. BcmanosneHo eeHOepHi 8i0MIHHOCMI NOKA3HUKI8
MexaHiuHo20 nopozgy 6iovymms i nopoay MexXaHiyHo20
00/1b08020 mucky. JaHi niomeepoxcyomy 3HA4HY 8-
piabenvrHicmb mixnc npobamu i gizuiHuMU 0ocobamu, wo
HQUbINbWOK0 MIPOKO NPOSBAAEMbCA NPU HU3LKIL memne-
pamypi ma HU3bKUX 3HAYEHHAX [HMEHCUBHOCMI Mexa-
HiuHO20 mucky. Heo6xioni nodanbwi 0ocaionce s 018
BUSBJIEHHS! eMHIYHUX | 2eHOEPHUX 8iOMIHHOCMEU MixC
epynamu.

KniouoBi cnoBa: cendep, memnepamypHa qymnugicme,
OUIHKA MEXAHIYHO20 MUCKY, EKCNEPUMEHMATIbHUL Oillb.
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