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ABSTRACT
Aslan, E. (2023). The Relatlonship Between Sensory and Psychological
Components of Pain In Elite Level Volleyball Players: A Prospective Cohort Study.
Yeditepe University, Institute of Health Sciences, Department of Sports
Physiotherapy, MSc Thesis, Istanbul.

The aim of this study is to investigate the relationship between the sensory and
psychological components of pain in elite-level volleyball players. In the study 21 (9
male, 12 female) elite-level volleyball players take part between the ages of 18-35. The
pain threshold and tolerance values were evaluated by cold pressor test (CPT) to
evaluate the sensory component of pain. Athletes' pain beliefs, pain catastrophization,
psychological strain, and anxiety were evaluated to evaluate the psychological
components. The data were collected during four months in three measurements to
investigate these parameters' relationship over a half athletic season. Statistical data
analysis was performed using the SPSS analysis program using mean and standard
deviation. Repeated measures analysis of variance (ANOVA) was used for comparisons
of scale scores at measurement times. In case of significant results, multiple
comparisons were made with the Bonferroni test. Psychologic and sensory data
obtained from each measurement were compared. The relationships between numerical
variables were evaluated with Pearson correlation coefficient There was no significant
difference in athletes' pain catastrophizing and psychological strain between
measurement times (p>0.05). In the first measurement, athletes had significantly higher
pain thresholds and tolerance levels, with male athletes showing higher mean values
than female athletes. (p<0.05). The concentration disruption was higher in the first
measurement, and female athletes had a higher mean value than male athletes (p<0.05).
Organic beliefs correlated negatively with the pain threshold and tolerance, while
psychological beliefs correlated negatively with pain tolerance (p<0.05). It was found to

be that pain tolerance is more related to the psychological components of pain.

Key words: Pain Perception, Pain Threshold, Cold Pressor Test, Elite Athletes, Pain
Beliefs
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OZET
Aslan, E. (2023). Elit Diizey Voleybolcularda Agrimin Duyusal ve Psikolojik
Bilesenleri Arasindaki Iliski: Prospektif Kohort Calismasi. Yeditepe Universitesi,
Saghk Bilimleri Enstitiisii, Spor Fizyoterapisi Boliimii, Yiiksek Lisans Tezi,

Istanbul.

Bu caligmanin amaci elit diizeydeki voleybolcularda agrinin duyusal ve psikolojik
bilesenleri arasindaki iliskiyi arastirmaktir. Calismaya yaslar1 18-35 arasinda 21 (9
erkek, 12 kadin) elit diizey voleybol oyuncusu dahil edilmistir. Agrinin duyusal
bilesenini degerlendirmek icin agr1 esigi ve tolerans degerleri soguk presor testi (CPT)
kullanilmistir. Psikolojik bilesenleri i¢in sporcularin agri inanglari, agri
katastrofizasyonu, psikolojik gerginlik ve anksiyeteleri degerlendirilmistir. Veriler, bu
parametrelerin yarim miisabaka sezonu boyunca iligkisini aragtirmak icin {i¢ 6l¢iimde
dort ay boyunca toplanmustir. Istatistiksel veri analizi SPSS analiz programi kullanilarak
ortalama ve standart sapma kullanilarak gergeklestirilmistir. Ol¢iim zamanlarmdaki
Olcek puanlarinin karsilastirilmasi igin tekrarli 6lgiimlerde varyans analizi (ANOVA)
kullanilmistir. Sonuglarin anlamli ¢ikmast durumunda Bonferroni testi ile c¢oklu
karsilastirmalar yapilmistir. Sayisal degiskenler arasindaki iligkiler Pearson korelasyon
katsayis1 ile degerlendirilmistir. Her 6l¢iimden elde edilen psikolojik ve duyusal veriler
karsilastirilmistir. Olgiim zamanlar1 arasinda sporcularin agr1 katastrofizasyonu ve
psikolojik gerginliklerinde anlamli bir fark olmadig1 goriilmiistiir (p>0.05). Sporcularin
agr1 esikleri ve tolerans diizeyleri yapilan ilk 6l¢iimde, diger dlgiimlere gore anlaml
derecede daha yiiksek bulunmus, ve erkek sporcularin kadin sporculardan daha yiiksek
ortalama degerler gosterdikleri goriilmiistiir (p<0.05). Konsantrasyon bozuklugunun ilk
Olciimde daha yiiksek olacak sekilde, kadin sporcularin erkek sporculardan daha yiiksek
ortalama degere sahip oldugu goriilmiistiir (p<0.05). Bunun yaninda, organik inanglar,
agr1 esigi ve toleransi ile negatif korelasyon gosterirken, psikolojik inanclar, sadece agri
tolerans1 ile negatif korelasyon gostermistir (p<0.05). Agri1 toleransinin agrinin
psikolojik bilesenleri ile daha ¢ok iliskili oldugu bulunmustur.

Anahtar kelimeler: Agr1 Algisi, Agr1 Esigi, Soguk Presor Testi, Elit Atletler, Agr

Inanclar

Xii



1. INTRODUCTON AND PURPOSE

The current definition of the International Association for the Study of Pain (IASP), the
pain is defined as "an unpleasant sensory and emotional experience associated with or
similar to actual or potential tissue damage" (1). Pain is part of the sport experience and
a familiar problem among elite-level athletes, regardless of whether the sports discipline

is contact or non-contact (2, 3).

Pain can affect athletes' peak performance in physiological and psychological aspects,
motor control, and endurance in all sports branches (4). This makes the experience of
pain a critical component of training or competition. In sports, pain is often associated
with sports injuries. Although pain in sports is frequently associated with sports injuries,
it may occur without the injury and persist after the injury heals (3). The understanding
of pain has transformed from a Cartesian viewpoint that perceived pain solely caused by
tissue damage to a multi-faceted perspective. Based on the most recent IASP definition,
experiencing pain is a unique, complex, and dynamic process. Numerous elements, such
as neurophysiological, immunological, cognitive, behavioral, and social/environmental
events, have an influence on this experience (2). Therefore, this viewpoint considers
various factors, such as tissue overload, nociceptive inflow, and emotional, behavioral,
cognitive, and lifestyle factors, all interacting in intricate ways that can increase or
decrease an individual's vulnerability to pain. It is recently recognized that persistent
chronic pain cannot be accounted for by pathoanatomical transformations alone (5, 6).
As such, focusing narrowly on biomechanical factors can create misconceptions about
pain, elevate the perceived threat of pain, promote protective behavior, and result in
avoidance and disability. It has been reported that imaging findings of asymptomatic
people frequently reveal "abnormal" anatomical results, and patients frequently claim
pain in the absence of related imaging findings (2, 7). Pain perception has been
evaluated with pain threshold and tolerance measurements. According to the IASP
definitions of pain threshold and tolerance, these terms describe individual, situation,

and stimulus-specific experiences (1).



Although pain is common in sports, studies evaluating the pain felt by athletes, with
physical and psychosocial aspects, are limited. A study that evaluated musculoskeletal
pain and psychosocial status in different sports branches concluded that the pain
threshold of volleyball players was the highest. Also, the depression rate of athletes
competing in team sports was higher than that of athletes competing in individual sports
branches. The rate of severe depression among team sports was the highest in female
volleyball players. The same study observed that volleyball players had the lowest score
in the psychological health assessment, and volleyball was the branch with the lowest
quality-of-life score (8). It has been proposed that being exposed to regular, high-
intensity physical activity may modify pain perception and tolerance (4,10,11). Such
activity may improve or modify endogenous inhibitory processes, decreasing pain (10).
Tesarz et al. concluded that athletes have higher pain thresholds and tolerance values

than non-athletes (12).

Literature reported various ways to evaluate pain threshold and tolerance. A review has
proposed physical tests assessing this sensory dimension of pain with electrical
stimulation, delayed onset muscle soreness (DOMS), muscle pain due to exercise, noxic
chemical injection, ischemic pain, thermal heat increase, cold press test, and pain
pressure test. This review showed that contact sports athletes had higher pain tolerance
than physically active controls and non-contact athletes (4). However, among the studies
included in the review, no study evaluated the perceived pain levels in a team sport,
such as volleyball, simultaneously with its psychological and sensory dimensions in a

prospective plan.

In light of the knowledge from current literature, there is limited evidence offering an
understanding consensus on the pain experience of athletes. Literature reviews suggest
that athletes' pain experience should be examined in both physical and psychosocial
aspects (2, 3, 13). These studies suggest that psychosocial dimensions of pain
experience should be considered for pain research. Thus, we designed a study to explore

the relationship between the sensory and psychological components of pain over time in



elite-level athletes. Our study aimed to investigate the relationship between sensory and

psychological components of pain in elite-level volleyball players.

Two hypotheses were determined in this study.

HO: There is no significant relationship between sensory and psychological components
of pain in elite-level volleyball players.

H1: There is a significant relationship between sensory and psychological components

of pain in elite-level volleyball players.



2. GENERAL INFORMATION AND THEORETICAL FRAMEWORK

The International Association for the Study of Pain (IASP) defined pain as "an
unpleasant sensory and emotional experience associated with or resembling that
associated with actual or potential tissue damage" (1). The definition by IASP highlights
the multi-dimensional nature of pain as a physiological and psychosocial experience. A
person's perception of pain is always unique and is affected by biological,
psychological, and social variants. Pain is typically seen as a tissue damage indicator,
either actual or potential. Even though the individual may describe the experience as if
there had been an injury to the tissue, pain can still exist without it. Although pain often
has an adaptive role, it can also negatively influence function as well as social and
psychological well-being. The more pain continues, the more the chance that
psychological, social, environmental, and contextual aspects will impact the pain and its
related issues, such as functional incapability. Pain can be classified into several
different types according to the mechanism of its origin. This classification allows us to

predict the course and treatment of pain.

2.1. Types of Pain

2.1.1. Nociceptive pain

The word noxic is derived from the Latin word "nocere," meaning hurtful. A noxious
stimulus is a term used to describe any stimulus that causes actual or potential tissue
damage to the organism. Nociceptors are sensory nerve terminals of the peripheral
somatosensory nervous system skilled at transmitting and encoding noxic stimuli.
Nociceptors provide a 'first detection' system within the body's tissues. It plays a
substantial role in the pain experience. Mechanical, thermal, or chemical state changes
in tissues can activate the nociceptors. Nociception is the neural process of encoding
noxic stimuli. The responses to noxic stimuli can be autonomic (e.g., high blood
pressure, constricted pupils) or behavioral (motor withdrawal reflex or more complex

nocifensive behavior) (1,9). Feeling pain is not necessarily indicated, and pain can occur



without activating nociceptors (phantom pains). Nociceptive pain is "pain that arises
from actual or threatened damage to non-neural tissue and is due to the activation of
nociceptors" (1,9). Nociceptive pain is associated with actual tissue damage and
inflammatory processes activating peripheral nociceptors. Therefore, inflammatory pain
is a type of nociceptive pain. However, tissue damage is not necessary for nociceptive

pain to occur.

2.1.2. Neuropathic pain

Neuropathic pain is referred to as "pain caused by a lesion or disease of the
somatosensory nervous system" (1,9). It is characterized by an unpleasant sensory and
emotional experience related to damage to innervated tissues. Still, this damage may be
due to peripheral or central nervous system dysfunction. According to the related area, it
can be classified as peripheral neuropathic pain or central neuropathic pain. Descriptive
terms like "burning" or "stabbing" are often used to describe neuropathic pain, but they
do not necessarily indicate the presence of actual tissue damage. Neuropathic pain is not
considered a diagnosis but rather a clinical explanation requiring a provable lesion or
disease that meets proven neurological diagnostic measures. Neuropathic pain does not
require nociceptor activation. It is widely seen after spinal cord injuries, peripheral

nerve injuries, and strokes.

2.1.3. Nociplastic Pain

Nociplastic pain is defined as "pain that arises from altered nociception despite no clear
evidence of actual or threatened tissue damage causing the activation of peripheral
nociceptors or evidence for disease or lesion of the somatosensory system causing the
pain." (1,9). Although it is thought to be based on the mechanism of central
sensitization, a definite opinion has yet to be reported. The suggested definition
classifies nociplastic pain as a distinctive category without existing or potential tissue or
sensorial damage. However, there is evidence that nociceptive, neuropathic, and

nociplastic pain overlap, indicating that nociplastic pain is not a separate category but a



continuum of chronic pain (3). The biopsychosocial model is known to be relevant for
nociplastic pain disorders. Causal factors for altered nociceptive function are not yet
significant. Nevertheless, predisposing factors may have a family history of pain, a

history of pain experiences, and psychosocial factors (14).

2.1.4. Sensitization

In TASP terminology, sensitization refers to the "increased responsiveness of
nociceptive neurons to their normal input, and/or recruitment of a response to normally
sub-threshold inputs." (1, 9). Sensitization can take place at both the nociceptor level in
the peripheral nervous system and at the level of the second-order neuron in the spinal

cord. According to where it takes place, it is named peripheral or central sensitization.

2.1.5. Peripheral and central sensitization

In the peripheral nervous system, tissue damage has the potential to transform a high-
threshold mechanoreceptor - one that typically responds solely to harmful mechanical
stimuli - into a receptor that reacts to non-harmful stimuli in a similar manner as it
would to noxious stimuli. Peripheral sensitization explains this "increased
responsiveness of nociceptive neurons to their regular input and/or recruitment of a
response to normally sub-threshold inputs" (1, 9). After soft tissue and/or peripheral
nerve injury, some chemical mediators are released from the tissue. The secreted
cytokines, histamine, bradykinin, growth factors, and neuropeptides combine to form
the "inflammatory soup" on the injury site (15). This results in inflammation and
sensitization of many components of the somatosensory system. Following peripheral
sensitization, increased excitability of free nerve endings in the periphery causes
primary afferents to generate ectopic impulses, and central sensitization occurs in the
spinal cord. Stimuli that are usually not perceived as painful are recognized as such
(allodynia), and/or there is an increased reaction to painful stimuli, either at the site of
injury (primary hyperalgesia) or spreading to the neighboring uninjured tissue

(secondary hyperalgesia) (16).



2.2. Pain Threshold and Tolerance

The threshold has often been described as the smallest stimulus intensity at which a
subject feels pain. However, the threshold should be considered as a patient's
experience, whereas the intensity measured is an exterior event. It has been common
usage for most pain research to define the threshold in terms of the stimulus, but IASP
advises avoiding this. Pain threshold is referred to as "The minimum intensity of a
stimulus that is perceived as painful." by IASP. Therefore, the stimulus is not the pain
itself and cannot be a measure of it on its own. Psychophysics defines thresholds as the
level at which 50% of stimuli are recognized. Accordingly, the pain threshold would be
the level at which 50% of stimuli would be recognized as painful.

Pain tolerance is "The maximum intensity of a pain-producing stimulus that a subject is
willing to accept in a given situation." (1, 9). It has also been described as "the length of
time an individual is willing to endure a noxious stimulus or by the maximum stimulus
intensity that one will endure in a given situation." (17). Similar to the concept of pain
threshold, the pain tolerance level is a personal experience unique to each individual.
Therefore, the definition of pain tolerance level, much like the pain threshold, does not

rely on external stimulation as the determining factor.

Various methods can be utilized to investigate pain threshold and pain tolerance
experimentally. One example is the pain pressure test, which involves increasing
mechanical pressure on a body part from the outside. Thermal pain, on the other hand,
can be induced by either cold or hot stimuli. The cold pressor test involves immersing
an extremity in cold water until the participant can no longer tolerate the pain. Similarly,
cutaneous heat can be induced by immersing an extremity in water or by using radiant/
laser heat sources or contact probes. Transcutaneous electric stimulation is another
method that can be used to induce pain. In addition to external methods, various options
exist for inducing pain within muscles, including the application of topical stimuli or
injection into the muscles to stimulate muscle nociceptors, as well as physical exercise.

Muscle ischemia is another method that involves using a cuff to interrupt blood flow



and induce local hypoxia, thereby reducing clearance in the context of external stimuli

application (4).

2.3. Pain In Sport and Athletes

Sports medicine primarily deals with identifying and treating injuries related to sports
activities, while pain medicine concentrates on identifying and managing pain disorders.
Pain is a common problem affecting peak performance in sports and among elite-level
athletes and is often associated with and accompanied by a sports injury (3 12). The
IOC has defined sports injury as "new or recurring musculoskeletal complaints incurred
during competition or training that require medical attention, regardless of the potential
absence from competition or training" (3, 14). Pain is also considered to influence
rehabilitation length and outcomes after a sports injury negatively (18). Besides,
evidence suggests that pain intensity is one of the most potent predictors of activity
tolerance level, especially within rehabilitation (18). Pain provides valuable information
about the body and how it is performing. Recognizing the character of pain is essential
to understand what kind and type of pain should be listened to be helpful or safe to work
through. While an injury may occur without any accompanying pain or persist even
following the healing, the presence or absence of pain does not necessarily indicate the
state of injury recovery (3). Pain can occur without tissue damage or persist after
healing is completed (19). Injuries can occur without causing pain; conversely, pain can
manifest without apparent evidence of injury. Also, literature presents evidence that
when pain persists for an extended period, mainly if it is mild to extreme, it is often
followed by psychological distress, such as anxiety and depression, as well as sleep
disturbances, physical deconditioning, and limitations in physical, functional, and social

roles (3, 12, 20).

2.4. Psychosocial Determinations of Pain in Athletes

In recent years, pain science has advanced from the Cartesian perspective of Descartes,

which considers pain as a result of tissue damage, to a multi-dimensional perspective.



This new perspective views various factors contributing to pain, including overload,
nociceptive activity, and behavioral, emotional, cognitive, and lifestyle aspects, which
interact in intricate ways to make individuals more or less susceptible to experiencing
pain. For this reason, research suggests that the pain experience should be evaluated
based on complex systems, suggesting that pain experience results from dynamic and
non-linear relations among many known and unknown factors (21).

Evidence suggests that it is advisable to consider techniques that enhance an athlete's
emotional well-being and regular monitoring of the psychosocial factors during the
rehabilitation phase of any injury (5, 22). This evidence highlights the importance of
using a biopsychosocial approach that offers a broader understanding of pain in athletes.
However, the biopsychosocial model has limitations that must be acknowledged, as it
does not adequately investigate a range of factors that could impact an athlete's
experience of pain. These factors include access to healthcare, the quality of sleep and
nutrition, mental health, and psychosocial factors like remorse, stigma, emotional
support, shame, perceived inequity, interpersonal relationships, and culture. The impact
of these factors on an athlete's pain experience and perception remains unknown due to
their limited exploration within the biopsychosocial model (21).

Psychological factors are important and should be taken into consideration in pain and
the athlete's perception of pain and responses to injury (3,14,18). Many studies have
reported that pain perception is strongly modulated by psychosocial and psychological
factors (17). Psychosocial factors that commonly have an impact on pain include
anxiety, stress, catastrophizing (having highly negative evaluations of pain and its
consequences), depression, and an inappropriate fear and avoidance of pain and re-
injury, which can lead to avoiding activities that are perceived to either increase the

pain, cause harm, or both (14).

2.4.1. Anxiety

Anxiety disorders are prevalent in the general population (at a rate of 10.6% to 12.0%)

and among elite athletes (at a rate of 8.6%). These disorders involve emotional

responses to perceived or actual threats, including fear, apprehension, worry, and



tension. Anxiety can impair attentional networks, leading to compromised executive
function, processing of stimuli, and information sampling, all critical disciplines for
elite-level competition. Studies revealed that being female, having a younger age, and
having lower athletic experience were linked to higher levels of competitive anxiety in
athletes. However, the distinct elements that contribute to anxiety disorders in elite-level
athlete populations have not been documented. Also, elite athletes who experience
higher competitive levels reported fewer anxiety symptoms than those in lower

competitive levels (23).

2.4.2. Catastrophization

Pain catastrophization is a known and consistent psychosocial predictor that
significantly impacts pain-related results, such as pain intensity, disability, and
psychological function (24). It has been described as a "negative cognitive—affective
response to anticipated or actual pain" (25) that can develop and maintain unfavorable
emotions and amplify symptoms and distress. Rumination, pain magnification, and
helplessness are elements of catastrophizing. These elements interfere with a person's
ability to distract oneself from pain-related thoughts during the pain experience (26). In
sports, pain experience, and injuries may compromise athletes' physical and mental
performance. Thus, athletes tend to exhibit catastrophizing behavior, amplifying their
pain perception as excessively negative (27). In persistent pain situations, this
catastrophization may contribute to the chronification of the pain, making it impossible

to continue the sports activity (28).

2.4.3. Stress

Stress is "a response to demands placed upon the body independent of the stressors'
nature" (29). Many stressor types that are related to potential threats can induce stress.
The main two of them are physiological and psychological stresses. Physiological stress
is indicated by "an unpleasant sensory, emotional, and subjective experience associated

with potential tissue damage and bodily threat.". Some examples of this type of stress as
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bodily conditions like pain, hunger, and oxidative stress may fulfill these criteria. Social
threats like peer pressure, social exclusion, and goal-directed performance conditions
can lead to psychosocial stress. As a result, pain as a physiological stressor, achievement
circumstances, and social rejection as psychosocial stressors result in comparable
subjective, emotional, and peripheral stress responses. Physiological and psychosocial
stresses are associated with situations threatening the survival and changing mesolimbic
dopamine transmission in the striatum and the prefrontal cortex. Similar neural regions,
such as the limbic-prefrontal circuit, are activated in processing psychosocial and
physiological stress (30). Also, the hypothalamic-pituitary-adrenal gland axis (HPA)

activates in response to physiological and psychological stressors and releases cortisol.

Pain experience can be evaluated as a stressor in both these terms. Having and coping
with pain combines sensory and affective processing and has an arousing effect,
increasing cortisol release and a negative affect (29). The athlete's stress level, whether
physiological or psychological, generates a physiological response within the body and
activates the HPA axis. Increased cortisol secretion creates oxidative stress, which
affects the healing process in case of a sports injury, the quality of the granulation

tissue, as well as the athlete's pain modulation, sleep-wake balance, and general mood.

2.4.4. Beliefs

Expectancies and beliefs are shaped by many factors, such as communication, culture,
experiences, observation, and learning (31). Cultural variation includes differences in
beliefs and practices concerning pain, reflecting unique histories in adapting to
ecosystems and discovering solutions to the challenges of physical danger (16). Family
interactions, socializing with peers, and exposure to media, especially the internet, may
spread false information, dysfunctional beliefs, misconceptions regarding pain
symptoms, maladaptive coping strategies, emotional distress, fear, and heightened
sensitivity towards pain (16). Sullivan et al. (32, 33) have proposed that pain as an
intrapersonal experience should be interpreted from an interpersonal perspective. On the

other hand, it is also reported that athletes are more likely to refuse a psychological

11



standpoint of illness, to somatisize their concerns, and to deny the significance of their
life stresses like training and competition. They pinpoint the importance of recognizing
the potential relationship between anxiety, depression, and health-related attitudes and
beliefs to assess injured athletes with accompanying psychological symptoms, however

of the source of psychological stress (34).

2.5. Volleyball and Elite Athletes

Volleyball is a sport played between two teams on a court. The court is divided into two
parts by a net. Volleyball aims to send the ball over the net into the opponent's playing
area to ensure it touches the ground and prevent the opposing team from achieving the
same goal. The game starts with a serve. The serving player sends the ball over the net
into the opponent's court. The time until the ball touches the playing field, goes out of
the designated lines, or one of the teams makes a mistake is called a rally. The team that
wins a rally scores a point. When the team that receives the serve wins the rally, it has
the right to serve and wins a point. The team players that win a point rotate one position
clockwise (35). The attacks in the game require quick displacement, explosive power,
aerobic fitness, and body control. The athlete needs good physical fitness and
performance in volleyball, along with technique and tactics (36). The combination of
many physiological, biomechanical, and psychological effects forms the maximal
performance level of athletes in competitions. Volleyball players need to show high
performance to be successful in the game. For this performance, the athlete should be
developed psychologically and physically (37). Especially in team sports, the
motivation of people who are different from each other for a single purpose, harmony
between them, coordination, technical and physical skills, and personal characteristics
affect team success. Athletes have emotional difficulties due to stress due to pressures
and expectations in challenging matches. The situations experienced by athletes can
cause them to feel emotions such as anxiety and stress. Athletes' emotions and
psychological states are among the factors affecting their performance (38). Researchers
and authors have employed several methods to define and track the performance of elite

athletes. While some have used world records as a benchmark for exceptional
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performance over time, others have monitored the top 10 or more performances each
year. Elite athletes have been defined in diverse ways by different authors, including
those who compete at the college or university level, national or international level,
award winners, Olympians, professionals or semi-professionals, and world-class
performers, accomplishing within a particular percentage of world records, highly
experienced, training regularly, or surpassing certain measured physiological variables
such as V'O2max (39). Furthermore, research suggests that it should be taken into
consideration that elite athletes participate in high-stress environment sports
competitions. This high-stress environment may put the athlete in favorable or
unfavorable psychological conditions, like inspiration or tension, and therefore modify

the relationship with pain (40).
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3. MATERIALS AND METHODS

3.1. Study Design
This study was conducted during the first half of Turkey's 2022-2023 men's and
women's volleyball super leagues. The study planned as a cohort study and periodical

measurements were taken for 4 months.

3.2. Study Setting

To test our hypotheses, these steps were followed:

- Six teams from Turkey's 2022-2023 men's and women's volleyball super leagues were
participated in our study.

- The aim of the study, the study protocol, and the testing procedure were explained to
the team physiotherapists via a Zoom video call since five teams were participating
from different cities.

- After the explanatory video call, an online Google Forms questionnaire and an
explanatory PDF document about the eligibility criteria were sent to the five team
physiotherapists. This PDF included instructions for the application of the cold pressor
test.

- The data were collected at three points over four months, with measurement times
planned one week before the league started, the sixth or seventh week of the league, and
the end of the first half of the league.

- The cold pressor tests for three participating teams were conducted by each team's
physiotherapists, and the researcher conducted the cold pressor test for one team.

- The questionnaires were sent to each participating athlete via Google Forms. The data
obtained from the questionnaires were automatically collected by the researcher on
Google Forms.

- The data from the cold pressor test were manually recorded by each team's
physiotherapist. After each measurement, they sent the data obtained from this test to

the researcher.
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3.3. Participants
The population of the study consists of Turkish volleyball players competing in the
Turkish Volleyball Federation 2022-2023 super league teams. Four teams participated in

our study.

Participants of the study were selected according to the following criteria:
Inclusion criteria:

-Taking part in Turkey's 2022-2023 men's and women's volleyball super leagues
-Volunteering to participate in the study

-To be between the ages 20-35

Exclusion criteria:

-Not speaking Turkish as mother language

-Having systemic diseases like Raynaud's phenomenon, diabetes, hypertension, and
migraine

-Regular use of any medicine for pain management

-Having a lesion on the hand and forearm, which is to be tested in the cold pressor test

The sample size of the study; Using the G-Power program, the effect size was found as
0.4035466 based on the standard deviation and mean values of the relevant article.
When p<0.05 was accepted, and the power of the study was taken as 80%, the total
sample size of the study was found to be 40 (10). Due to the chance of drop outs
through the study, 50 athletes were gathered at the first measurement. At the second
measurement, the number was down to 34, and at the last measurement, the participant

number was n=21 (12 female, 9 male) (Figure 3.1).

3.4. The Study Protocol

3.4.1. Evaluations

Demographic information and the psychological components of athletes' pain were

gathered through an online questionnaire on Google Forms. This questionnaire included
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demographic information, Pain Beliefs Questionnaire, Pain Catastrophizing Scale, Sport
Anxiety Scale-2 and Athlete Psychological Strain Questionnaire. Pain tolerance and
pain threshold values were recorded with cold pressor test. Cold pressor test results

were recorded manually.

3.4.2. Demographic information
As demographic information, participants were asked to fill out an online Google Forms
about their age, height, and weight, the position they are currently playing, previous or

current injury status, systemic diseases, and prescribed medicine usage.

3.4.3. Questionnaires

3.4.3.1. Pain beliefs questionnaire (PBQ)

The Pain Beliefs Questionnaire (PBQ), designed by Edwards et al. in 1992, evaluates
psychological and organic belief attributions about the source and outcome of pain.
There are two subtest groups on the scale: The organic beliefs sub-scale consisting of 8
items, and the psychological beliefs sub-scale consisting of 4 items. Each sub-scale item
is evaluated with a 6-point Likert-type rating (1: Never, 2: Rarely, 3: Sometimes, 4:
Often, 5: Almost Always, 6: Always). Turkish validity and reliability study was
completed and published by Berk and Bahadir in 2006 (41).

3.4.3.2. Pain catastrophizing scale (PCS)

The Pain Catastrophizing scale (PCS) was designed by Sullivan et al. in 1995. It was
designed to measure the degree of individual pain catastrophizing level. The Pain
Catastrophizing Scale assesses a person's thoughts, feelings, and emotions associated
with pain and catastrophizing. This self-administered scale has thirteen items and three
sub-scales: helplessness, magnification, and rumination. It is evaluated with a 5-point
Likert-type rating (1: Not at all, 2: To a Slight Degree, 3: To a Moderate Degree, 4: To a

Great Degree, 5: All the Time). The scores for each item are added to determine the
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subscales, and the summation of all items calculates the total score. The PCS scores
range from 0 to 52 points. The Turkish validity and reliability study was conducted and
published by Siiren et al. in 2014 (26, 42, 43)

3.4.3.3. Sport anxiety scale-2 (SAS-2)

The Sport Anxiety Scale-2 (SAS-2) was developed by Smith et al. in 1990 and revised
in 2006 by the same researchers. It consists of sub-scales of somatic anxiety, worry, and
concentration disruption, each consisting of 5 questions. Somatic anxiety refers to the
physiological and emotional responses that individuals experience when faced with
competitive threats. Research suggests that athletes who exhibit higher levels of trait
anxiety are more likely to experience significant somatic anxiety and reduced self-
confidence. Somatic anxiety is one of three types of anxiety symptoms, along with
cognitive and behavioral anxiety. Physical manifestations, such as muscle tension,
sweaty palms and feet, increased heart rate, perspiration, and a sensation of butterflies in
the stomach, are typical indicators of somatic anxiety. These symptoms tend to escalate
when an individual experiences physical nervousness in response to a perceived threat.
Concentration disruption is the inability of an athlete to maintain their focus on the
essential components of a task, resulting in a lack of mental clarity during competition.
This condition is characterized by the athlete's difficulty directing their mental effort
toward the critical aspects of the task. It can have a significant impact on their
performance. Worry refers to feeling anxious or concerned about actual or potential
issues. In elite-level athletics, experiencing a certain degree of worry can lead to various
unfavorable outcomes, such as negative cognitive processes and physiological
symptoms, such as heightened pulse, muscle tension, and sweating. These effects can
negatively affect an athlete's performance, potentially hindering them from performing
at their best (44). Fifteen questions in total, evaluated by a 4-point Likert-type scale (1:
Not at all, 2: Somewhat, 3: Moderately So, 4: Very Much So); The Turkish validity and
reliability study was conducted and published by Karadag et al. in 2020 (44)(45).
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3.4.3.4. Athlete psychological strain questionnaire (APSQ)

This questionnaire, developed by Rice et al. in 2020, aimed to help evaluate the sport-
specific psychological strain. The APSQ contains ten items measuring sport-specific
psychological strain. 5-point Likert-type scores for each item (ranging from 1=none of
the time to 5=all of the time) assessing self-regulation (e.g., "I was less motivated"),
performance (e.g., "I found training more stressful"), and external coping (e.g., "I took
unusual risks off-field"). While the minimum score is 10, the maximum is 50. Rice et al.
reported cut-off scores of APSQ for moderate >15, high >17, and very high >20. Higher
scores indicate a more significant psychological strain. Lima et al. conducted and

published a Turkish validity and reliability study in 2022 (46).

3.4.4. Cold pressor test

Cold Pressor Test was applied to measure the athletes' sensory pain threshold and

tolerance values. The Cold Pressor Test was designed to evaluate autonomous responses

in the cardiovascular system. The test starts with immersing a hand or entire forearm in

ice water for a period, stimulating noxic pain and the autonomic nervous system's

response. The Cold Pressor Test has been widely adopted in the literature as a model for

nociceptive pain (4, 47). In our study, for the test:

* A bucket or a water container in which the participant's forearm can easily fit, and a
stopwatch was used for time measurement.

» The water temperature was prepared at 0°C-2°C and checked after each participant
with a thermometer.

* Participants were asked to put their dominant hand in the water up to their elbows.

* When they first felt pain, they were asked to inform the physiotherapist performing
the test without removing their forearms from the water.

» They were asked to keep their forearms in the water as long as they could tolerate the
pain.

The test was applied within 5 minutes time limit. If the participant were about to exceed

5 minutes, the test was terminated by the researcher. Participants were not informed
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about the time limit. The first reading of time (sensory pain threshold) was recorded
when the participant said they 'feel pain,’ while the second reading (sensory pain
tolerance) was recorded when the forearm was pulled out of the water. Readings were

recorded as they were seen on the stopwatch.(10, 47).

3.4.5. Statistical Method

Our study analyzed data using the statistical package IBM SPSS Statistics Standard
Concurrent User V 26 (IBM Corp., Armonk, New York, USA). Descriptive statistics
were given as the number of units (n), percentage (%), mean + standard deviation
(Mean+SD), median (M), minimum (min), and maximum (max) values. The normal
distribution of numerical variable data was evaluated by the Shapiro Wilk normality
test. Parametric tests were used because numerical descriptive characteristics and
variables were normally distributed. Repeated measures analysis of variance (ANOVA)
was used for comparisons of scale scores at measurement times. In case of significant
results of repeated measures ANOVA, multiple comparisons were made with Bonferroni
test. The relationships between numerical variables were evaluated with Pearson
correlation coefficient. Mixed Design ANOVA was used to compare the follow-ups of
the scales obtained from the athletes at three different times according to gender. The
results of multiple comparisons of the differences obtained as a result of Mixed Design
ANOVA were found with Bonferroni correction. The level of significance was accepted

as p<0,05.
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4. RESULTS

4.1. Descriptive Characteristics of Participants

This study was conducted with elite-level volleyball players in Turkish Volleyball
Superleague (N=21), between the ages of 20-35, between the beginning of the
2022-2023 volleyball season and the end of the first half of the season in 4 month
period. The participants' demographic characteristics, including mean age, weight,

height, BMI, and pain beliefs are presented in Table 4.1 and 4.2.

According to Table 4.1, 21 athletes participated in the study. 9 (42.9%) were male, and
12 (57.1%) were female. The median age was 27 years. The mean height was
188.86+11.57 cm, the mean weight was 79.05+£12.02 kilograms, and the mean body
mass index was 22.06+1.69 kg/m2. The positions played by the athletes were as
follows: 5 (23,8%) Libero, 7 (33,3%) Middle Blocker, 2 (9,5%) Setter, 2 (9,5%)
Opposite, 5 (23,8%) Spiker.Participants' descriptive characteristics of pain beliefs are

presented in Table 4.2.
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Table 4.1. Demographic characteristics of participating athletes (N=21).

Statistics

Male 9 (42,9%)
Gender

Female 12 (57,1%)

Mean+SD 26,62+4,43
Age (years)

M (min-max) 27 (20-35)

Mean+SD 188,86+11,57

Height (cms) . )
M (min-max

190 (164-210)

Mean+SD 79,05+12,02
Weight (kg)
M (min-max) 78 (60-105)
Mean+SD 22,06+1,69
Bl M (min-max) 22,1 (18,8-25)
Libero 5(%23,8)
Middle Blocker 7 (%33,3)
Position Setter 2 (%9,5)
Opposite 2 (%9,5)
Spiker 5(%23,8)

Summary statistics are given as mean + standard deviation and Median (minimum, maximum) for numerical data and

Number (Percentage) for categorical data.

4.2 Comparison of Scales and Measurements

According to Table 4.2., the PBQ Organic Beliefs subtest mean score was 3.08+0.75

points, the lowest score was 1.9, and the highest score was 4.8. The mean score of the

Pain Beliefs Questionnaire Psychological Beliefs subtest was 3.38+1.03 points, the

lowest score was 1.5, and the highest score was 5.3.

Table 4.2. PBQ descriptive characteristics (N=21).

Statistics
Mean+SD 3,08+0,75
Organic Beliefs
M (min-max) 3(1,9-4,8)
Mean+SD 3,38+1,03
Psychological Beliefs
M (min-max) 3,5(1,5-5,3)

Summary statistics are given as mean + standard and Median (minimum, maximum) values. PBQ: Pain Beliefs

Questionnaire

22



Table 4.3 shows no statistical difference in the total score and sub-scales of the PCS at
the measurement times. There was no statistical difference in the Somatic Anxiety and
Worry sub-scales of the SAS-2 at the measurement times, while the mean score
obtained as a result of the first measurement in the Concentration Disorder sub-scale
was statistically higher. The total score of the APSQ did not show statistical differences
between the measurement times. The mean scores obtained from the first measurement
in the cold pressor test’s pain threshold and pain tolerance sub-tests were statistically

higher than second and third measurements.

Table 4.3. Comparison of scales and measurements collected from athletes at

measurement times (N=21).

Time Test Statistics
Ist 2nd 3rd F p n?
Rumination 4,86:2,82 4,143,45 4294295 0523 0597 0,025
Magnification 4,05+3,15 343428 3674224 0891 0418 0,043
PCS
Helpnessness 5,4343,91 4,14+2,92 4,86+3,48 1,543 0226 0,072
Total Score 14,43£9.04  11,52+7.3 12,81£7,72 1382 0,263 0,065
Somatic anxiety 7,38+1,72 7,05+1,88 7,1042,19 0427 0,656 0,021
SAS-2 Worry 8,62+3,28 7,4843,17 7,7142,99 1,653 0204 0,076
Concentration 7,7642,12a  6,43+1,995  733+244a 5175 0,010 * 0,206
Disruption
APSQ 16,48£542 15244543 18,14£695 2259 0,118 0,101
Pain Threshold 468153144 290541811 29 05417,600 11,320 <0001 9361
Cold Pressor Test ¢ b
Pain Tolerance 128.0489.15  87,0468,170  80,7+64.45> 13,182 <0001 ¢ 397

a

*: p<0.05; F: Repeated Measurements ANOVA, Effect Size (n2), Summary statistics are given as mean + standard
deviation. a>b: Different letters or letter combinations in the same row indicate a statistically significant difference
(p<0.05). PCS: Pain Catastrophization Questionnaire, SAS-2: Sports Anxiety Scale-2, APSQ: Athlete Psychological

Stress Questionnaire

Table 4.4 compares the PCS according to the gender groups of the athletes at three
follow-up measurements. There was no statistically significant difference between and

within sub-scales in the total score and Rumination, Magnification, and Helpfulness
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sub-scales of the PCS (p>0.05).

Table 4.4. Comparison of PCS by gender at measurement times (N=21).

Gender Test Statistics *
Male Female F s
n=9 n=12 r 1
Ist 5,44+2,13 4,42+3,26 0,674 0,422 0,034
Rumination 2nd 5,33+4,36 3,17+£2,37 2,147 0,159 0,102
3rd 4,33+£3,35 4,252,777 0,004 0,951 0,000
F=0,802 p=0,464 F=0,677 p=0,521
Test Statistics ¢
n?=0,082 n?=0,07
Ist 4,00+2,35 4,08+3,75 0,003 0,954 0,000
Magnification 2nd 3,67+1,94 3,25+3,39 0,109 0,745 0,006
3rd 3,78+1,86 3,58+2,57 0,037 0,850 0,002
F=0,083 p=0,921 F=0,684 p=0,517
Test Statistics ¢
7?=0,009 7?=0,071
Ist 5,00+3,67 5,75+4,20 0,182 0,675 0,009
Helpnessness 2nd 3,89+2,52 4,33+£3,28 0,114 0,740 0,006
3rd 4,11£3,92 5,42+3,18 0,712 0,409 0,036
F=0,367 p=0,698 F=1,318 p=0,292
Test Statistics ¢
7?=0,039 7?=0,128
Ist 14,67+£7,95 14,25£10,13 0,010 0,920 0,001
Total Score 2nd 12,78+7,46 10,58+7,37 0,451 0,510 0,023
3rd 12,22+8,23 13,25+7,66 0,087 0,771 0,005
F=0,4 p=0,676 F=1,155 p=0,337
Test Statistics ¢
7?=0,043 7?=0,114

F: Mixed Design ANOVA, Effect Size (n2), ¢Intergroup comparison, fIntragroup comparison, Descriptive statistics

are given as mean + standard deviation.

Table 4.5. shows the comparison of the SAS-2 according to the gender groups of the
athletes at three follow-ups. There was no statistically significant difference between
and within groups in the Somatic Anxiety and Worry sub-scales of the Sports Anxiety
Scale (p>0.05).

While there was no statistically significant difference between the groups in the
Concentration Disorder sub-scale, the mean score from the first measurement was
statistically higher than second and third measurements in women (p<0.05). In men,

there was no statistically significant difference between groups (p>0.05)

24



Table 4.5. Comparison of SAS-2 by gender at measurement times (N=21).

Gender Test Statistics
Male Female F .
n=9 n=12 P 1
Ist 7,00+1,41 7,67+£1,92 0,766 0,392 0,039
Somatix Anxiety 2nd 6,33+0,50 7,58+2,35 2,427 0,136 0,113
3rd 6,33+1,00 7,67+2,67 2,004 0,173 0,095
F=0,482 p=0,625 F=0,044 p=0,957
Test Statistics ¢
7?=0,051 7?=0,005
Ist 7,11+1,96 9,75+3,67 3,798 0,066 0,167
Worry 2nd 6,56+2,13 8,17+3,71 1,350 0,260 0,066
3rd 6,89+1,83 8,33+3,58 1,217 0,284 0,060
F=0,168 p=0,847  F=1,63 p=0,224
Test Statistics ¢
7n?=0,018 n?=0,153
Ist 7,22+1,39 ab 8,17+2,52 a 1,023 0,325 0,051
Concentration Disruption 2nd 6,22+1,48 ab 6,58+2,35% 0,162 0,691 0,008
3rd 7,11+1,83 ab 7,50+2,88 » 0,125 0,727 0,007
F=227 p=0,132 F=7,011 p=0,006
Test Statistics ¢
7?=0,201 7?=0,438

F: Mixed Design ANOVA, Effect Size (n2), ¢Intergroup comparison, fIntragroup comparison, Descriptive statistics are given as

mean * standard deviation. Bolded sections are statistically significant (p<0.05). a>b: Different letters or letter combinations in the

same row indicate statistically significant differences (p<0.05).

Table 4.6. shows the comparison of the APSQ scale according to the gender groups of

the athletes at three follow-ups. There was no statistically significant difference between

and within groups in the total score of the APSQ scale (p>0.05).

Table 4.6. Comparison of APSQ by gender at measurement times (N=21).

Ist

APSQ 2nd

3rd

Gender Test Statistics *
Male Female
n=9 n=12 d P ”2
14,56+5,32 17,92+5,25 2,086 0,165 0,099
14,00+4,47 16,17+6,07 0,811 0,379 0,041
15,00+4,30 20,50+7,76 3,645 0,071 0,161

Test Statistics ¢

F=0,086 p=0,918

1#2=0,009

F=2,086 p=0,153

72=0,188

F: Mixed Design ANOVA, Effect Size (n2), ¢Intergroup comparison, fIntragroup comparison, Descriptive statistics are given as

mean =+ standard deviation. APSQ: Athlete Psychological Strain Questionnaire
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Table 4.7. compares the Cold Pressor test at three follow-ups according to the gender
groups of the athletes. While there was no statistically significant difference between the
groups in the pain threshold measurement of the Cold Pressor test, the mean score
obtained from the first measurement was statistically higher in men than in women
(p<0.05). In women, there was no statistically significant difference between groups
(p>0.05).

While there was no statistically significant difference between the groups in the Cold
Pressor test pain tolerance measurement, the mean score obtained from the first
measurement was statistically higher in men than in women (p<0.05). In women, there

was no statistically significant difference between groups (p>0.05).

Table 4.7. Comparison of Cold Pressor test measurements according to gender (N=21).

Gender Test Statistics *
Male Female
F P n”?

n=9 n=12

Ist 63,33+£10,39 « 34,42+36,45 ab 5,280 0,033 0,217
Pain Threshold

2nd 30,89+12,99 b 27,67+21,65 b 0,156 0,697 0,008
3rd 25,8944,83 b 31,42423,19° 0,489 0,493 0,025

F=23,62 p<0,001 F=1,012 p=0,383
Test Statistics ¢

n?=0,724 7?=0,101
Ist 161,56+65,71 « 102,83+98,48 ab 2,386 0,139 0,112
Pain Tolerance 2nd 84,56+51,04 b 88,83+£80,91 ¢ 0,019 0,891 0,001
3rd 72,33+£33,90 0 87,00+81,34 » 0,256 0,618 0,013

F=24,542 p<0,001 F=1,011 p=0,384
7?2=0,732 #7=0,101

Test Statistics ¢

F: Mixed Design ANOVA, Effect Size (n2), ¢Intergroup comparison, fIntragroup comparison, Descriptive statistics are given as
mean + standard deviation. Bolded sections are statistically significant (p<0.05). a>b: Different letters or letter combinations in the
same row indicate statistically significant differences (p<0.05).

Table 4.8. shows no statistically significant relationship between the PCS total score,

Rumination, Magnification, and Helpfulness sub-scales and the PBQ Organic and

Psychological Beliefs sub-scales (p>0.05).
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There was no statistically significant relationship between the somatic anxiety, anxiety,
and concentration disorder sub-scales of the SAS-2 and the organic beliefs and
psychological beliefs sub-scales of the PBQ (p>0.05).

There was no statistically significant relationship between APSQ and PBQ Organic and
Psychological Beliefs sub-scales (p>0.05).

A statistically significant negative correlation existed between the Cold Pressor test Pain
Threshold and PBQ Organic Beliefs and Psychological Beliefs sub-scales (p<0.05).

No statistically significant relationship existed between Cold Pressor test Pain Tolerance
and PBQ Organic Beliefs (p>0.05).

A negative statistically significant relationship exists between Cold Pressor Test Pain

Tolerance and PBQ Psychological Beliefs (p<0.05).

Table 4.8. Relationships between pain beliefs of athletes and other scales (N=21).

Pain Beliefs Questionnaire (PBQ)

Organic Beliefs

Psychological Beliefs

Rumination rho=-0,168 p=0,467 rho=-0,295 p=0,195
Magnification rho=0,089 p=0,702 rho=-0,119 p=0,607
PCS
Helpnessness rho=0,121 p=0,602 rho=-0,248 p=0,279
Total Score rho=0,024 p=0,917 rho=-0,287 p=0,208
Somatic Anxiety rho=-0,332 p=0,142 rho=-0,352 p=0,118
SAS-2 Worry rho=-0,094 p=0,685 rho=0,001 p=0,999
Concentration Disruption rho=0,116 p=0,617 rho=0,229 p=0,318
APSQ rho=-0,339 p=0,132 rho=-0,161 p=0,487
Pain Threshold rho=0,464 p=0,034 rho=-0,600 p=0,004
Cold Pressor Test

Pain Tolerance

rho=-0,392 p=0,079

rho=-0,532 p=0,013

rho: Pearson correlation coefficient, Bolded sections are

statistically significant (p<0.05). PCS: Pain

Catastrophization Scale, SAS-2: Sport Anxiety Scale 2, APSQ: Athletic Psychological Strain

Questionnaire
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5. DISCUSSION

The study examined elite-level volleyball players' pain in psychological and sensory
scopes in a half-season period of four months. The aim of the study was to investigate
the relationship between sensory and psychological components of pain in elite-level
volleyball players. The sample group, elite-level volleyball players, was formed by
athletes with a minimum of ten years of experience playing volleyball and competing in
one of the highest-ranked volleyball leagues in the world. They were evaluated
measures of cold pain threshold and tolerance alongside pain beliefs, pain
catastrophization, psychological strain, and anxiety and analyzed their relationship over

a half athletic season.

Regarding the data obtained from the demographic information of the athletes
participating in the study, the mean values of the PBQ organic beliefs sub-scale and the
psychological beliefs sub-scale were low. Levels of pain catastrophization, anxiety,
psychological strain, and beliefs were also low at the beginning of the study (Table 4.2
and 4.3). In other words, our participants' psychological pain perception and anxiety
levels were low. In the literature, no other study has investigated the relationship
between psychological and sensory components of pain among elite-level volleyball
players, sub elite-level or with a control group. A number of studies focused on
comparing the pain perception of athletes to non-athletes. These studies concluded that
athletes differ from non-athletes in pain perception. They have higher pain thresholds
and tolerance levels comparing to non-athletes (4,12). Very few the studies in literature
considered pain a multi-dimensional experience, with psychosocial factors

contributing.

The study found that athletes' mean pain threshold and tolerance values were higher at
the first measurement at the beginning of the season than the following two
measurements. These results suggest that athletes become significantly less pain tolerant
of cold pain at the second and third measurements compared to the first. Thornton et al.

conducted a study on athletes' pain tolerance and participation in contact sports. They
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have used the same testing as our study to test pain tolerance levels; the cold pressor test
for eight months. Their results differed from ours by not finding a significant difference
in measurements at the beginning of the season, four months, and eight months in
participating athletes. Their study also followed the participating and non-participating
athletes' pain thresholds and tolerances separately. Similar to the study in our way, non-
participating athletes' pain tolerances were continuously lower throughout the follow-
up. They had stated that participating athletes would become habitant to training and,
therefore, differ in pain tolerance with comparing non-participating athletes (10). We
did not separate the participating and non-participating athletes due to the nature of the
volleyball. Because in volleyball, starting six and substituting six players may vary
according to the opponent at every game.

In addition, according to our results, male athletes' mean pain threshold and tolerance
values are founded higher than female athletes. Literature supports our findings.
Manning et al. found that male athletes have a higher cold and ischemic pain threshold
and tolerance level than female athletes and non-athlete males and females (48). This
evidence suggests male athletes have higher pain threshold and tolerance level than

female athletes. Literature supports this finding also in sedentary population (20, 49)

In our research, we may explain the fact that the pain threshold and tolerance of the
athletes is higher at the beginning of the season and its decrease compared to the first
measurement between the second measurement and the third measurement. The first
explanation is that in the second and third measurements, the athletes may not have
given the cold pressor test as much importance as in the first measurement, if it were,
we could expect the third measurement to be lower. The second explanation is that their
resilience to physical (noxic) pain decreases throughout the season. In addition, in our
study, a significant negative correlation was found between the pain threshold and the
organic and psychological belief sub-scales of the PBQ. However, the pain tolerance
value was only negatively correlated with the psychological beliefs sub-scale. Although
the scarcity of studies on elite athletes in the literature makes it difficult to discuss our
results, our results suggest that pain tolerance is more related to the receptor threshold,

thus it is more of a neurophysiological event. Pain tolerance, on the other hand, is more
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related to cognitive processes such as willingness, perseverance and determination. No
studies in the literature have examined the relationship between organic and
psychological pain beliefs and pain threshold and tolerance levels in elite athletes, sub-
elite athletes, and collegiate or adolescent athletes. We think that our results should be

supported by other studies.

Pain catastrophization in the participating athletes was measured with the pain
catastrophization scale, and no change was found during the season. In other words, the
athletes did not catastrophize their pain. This result may be related to the fact that the
athletes participating in the study were elite-level professional athletes. In the literature,
the studies investigated the catastrophization levels of athletes to non-athletes or injured
or sufferers of chronic pain to not injured athletes. Evidence shows that
catastrophization becomes less with the increase in athletes' experience and level of
professionalism (50, 51). This evidence supports our findings regarding the steady and
relatively low levels of catastrophization in our study. Moreover, Sciascia et al.
investigated the relationship between pain and catastrophization in collegiate athletes.
Their results showed negligible correlations between the PCS score and numeric pain
rating. However, they found that currently injured or previously injured athletes had
significantly higher PCS scores compared with uninjured athletes. Also, the study of
DiBartola et al. found that the symptom chronicity is positively correlated with pain
catastrophization among athletes with knee problems. This evidence suggests that
catastrophization is higher in the injured or suffering athlete population (52, 53). The

injury background of participating athletes was not in the scope of our study.

In our study, we did not find a significant difference in sport-related anxiety. Only the
Concentration Disruption sub-scale of SAS-2 was significantly lower in the second and
third measurements. This result may indicate that athletes were more focused, with the
effect of the competitive nature of the season.

Also, female athletes' mean value for concentration disruption was higher than males at
the beginning of the season. Although we didn’t find supporting evidence for the

changing concentration disruption results, some studies showed that somatic anxiety
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differed with gender and athletic experience (54, 55). Hocaoglu et al. found a significant
difference in somatic anxiety sub scale between male and female athletes but not in
other sub scales. Jensen et al. investigated competitive anxiety with SAS-2 among
junior and adult elite level athletes and found a negative correlation between age and the
competitive anxiety. This result may suggest a stronger competitive anxiety among less
experienced athletes.

Our results showed no significant change in athletes' psychological strain scores
throughout the measurement period. Our study is the first to investigate this parameter's
change for half of a match season. Also, our study is the first to investigate the
relationship between the psychological strain of athletes and their pain thresholds and

tolerances.

The difference of our study: No other study investigated the relationship between sport-
related anxiety, psychological strain, pain threshold, and tolerance. Also, no study
investigated the change in sport-related anxiety and psychological strain throughout a
half-match season. Our study is the first in the literature to find statistical evidence that
pain threshold correlates negatively with organic and psychologic pain beliefs and pain
tolerance negatively correlates with psychological pain belief. Another strength of our
study is to be able to do follow-up measurements on the elite level volleyball players in

the different periods of the season.

In light of our results, changes in concentration, pain threshold, and tolerance values
should be considered for treatment and training planning throughout the game season.
Elite-level volleyball players do not have anxiety and pain catastrophizing in the first
half of the season. Pain threshold and tolerance at the beginning of the season decreased
at mid-season and the end of the first half. Pain threshold and tolerance were negatively
correlated with organic and psychological pain beliefs. It is important to take this into
consideration in post-injury rehabilitation practices. Literature may benefit from the
relationship between pain belief sub-scales and pain threshold and tolerance levels.
Further research is necessary to understand better the relationship between

psychological and sensory component pain in the elite-level athlete population.
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Our study is not without limitation. We could not collect performance and in-season
injury information from the participating athletes for the study. Also, we did not have a
control group to compare our results. Drop outs before the second and third

measurement decreased our sample size and became one of our limitation.
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6. CONCLUSION

The main outcomes of this study were

- athletes' mean pain threshold and tolerance values were higher at at the beginning of
the season than the following part of season.

= the concentration disruption was higher at the beginning of the season.

- as the pain threshold increases, organic and psychological pain beliefs decrease;

psychological pain beliefs decrease as pain tolerance increases.
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8. APPENDICES

8.1. Appendix 1. Informed Voluntary Consent Form

6.1 BILGILENDIiRiLMiS ONAM FORMU

Arastirmanmin Adi: Elit Diizey Voleybolcularda Agrinin Duyusal ve Psikolojik Bilegenleri Arasindaki
Iliski/ Prospektif Kohort Caligmasi

Sayin Katilimci, *

Yukarida adi yazili aragtirmaya katilmak tizere davet edilmig bulunmaktasiniz. Bu
aragtirmada yer almayi kabul etmeden 6nce, aragtirmanin ne amagcla yapilmak
istendigini anlamaniz ve bu bilgilendirme sonucunda kararinizi vermeniz
gerekmektedir. Asagidaki bilgileri litfen dikkatlice okuyunuz, sorulariniz olursa
sorunuz ve agik yanitlar isteyiniz.

Bu aragtirma ile TVF 2022-2023 voleybol sezonunun ilk yarisi igindeki
hissettiginiz agn degerleriniz ile anksiyete skorlariniz arasindaki iligkinin
aragtirllmasi amaclanmigtir. Bu aragtirma, sporcularin agn egik ve toleranslarinin
sezon iginde donemsel olarak nasil etkilendiginin gozlemlenebilmesine yarar
saglayacaktir. Sizden bu galigmada agn inanglariniz, agriy felaketlegtirme
diizeyiniz ve sporda kaygi seviyenize iligkin sorulara her anketin baginda
belirtildigi sekilde degerlendirme ve igaretleme yapmaniz istenecektir. Bu islem
5 dakikanizi alacaktir. Bunun size ve yakinlariniza higbir zarari olmayacaktir.
Caligmaya katilmada gondilli olmaniz esastir. Galismaya katilmakla parasal yiik
altina girmeyeceksiniz ve size de herhangi bir 6deme yapilmayacaktir.

Bu arastirmaya katilip katilmamakta tiimiyle 6zglrsiiniiz. Gerek duydugunuz tim
bilgileri istemeye ve dogru, acik, anlasilir bilgi almaya hakkiniz vardir. Aragtirmaya
katilmayi istemezseniz burada size verilen hizmet olumlu veya olumsuz sekilde
etkilenmeyecektir. Gerekli gordiigi takdirde aragtirmanin herhangi bir kisminda
katiimcei arastirmadan gikabilir, aragtirmaci ¢aligmayi sonlandirabilir.
Arastirmanin tiim agamalarinda kimlik bilgileriniz gizli tutulacaktir. Aragtirmaci
diginda iigiincii kigler, antrendrler, yoneticiler ile paylagilmayacaktir. Aragtirma
kapsaminda elde edilen bilgiler bilimsel amaglarla kullanilabilir gizlilik
kurallarina uyulmak kaydiyla sunulabilir ve yayinlanabilir.

Arastirma ile ilgili daha fazla bilgiye ihtiya¢ duyarsaniz aragtirmaciya
eda.aslan@std.yeditepe.edu.tr e-posta adresi veya .
telefondan ulasabilirsiniz.

numarali

Yukarida yer alan ve aragtirmaya baslanmadan once katilimcilara verilmesi
gereken bilgileri igeren metni okudum (ya da sozlii olarak dinledim). Arastirma
kapsaminda elde edilen sahsima ait bilgilerin bilimsel amaglarla kullaniimasini,
gizlilik kurallarina uyulmak kaydiyla sunulmasini ve yayinlanmasini, higbir baski ve
zorlama altinda kalmaksizin, kendi 6zgiir irademle

(O Kabul ettigimi beyan ederim.

O Kabul etmedigimi beyan ederim.
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8.3. Appendix 3. Demographic Form

Bolim 2/7

Demografik Bilgiler

>«

Bu boliimde asagida belirtilen bilgileri en dogru sekilde doldurmaniz beklenmektedir.

Adiniz ve Soyadiniz *

Kisa yanit metni

Dogum tarihiniz *

Gun, ay, yil g

Boyunuz (cm) ve kilonuz (kg) *

Kisa yanit metni

Pozisyonunuz *

Kisa yanit metni

Daha 6nceden gegirilmis operasyonunuz var mi? *

Evet

Hayir

Eger daha 6nceden gegirdiginiz operasyonunuz var ise kisaca agiklayin.

Uzun yanit metni



Bilinen bir sakathginiz var mi? *

Evet

Hayir

Eger bilinen bir sakath@ini var ise kisaca agiklayin.

Uzun yanit metni

Su anda bu anketi doldururken herhangi bir agrimz var mi? *

Evet

| Hayrr

Eger agriniz varsa kisaca aciklayin.

Uzun yanit metni

Eger agriniz varsa dogrusal dlgekte 0 *hig" ile 10"en fazla" degerleri arasinda agrinizi 6lgeklendiriniz.

0 1 2 3 4 5 6 7 8 9 10

e O 0 0O 0.0 0O 0 O 0O O () &k

Yiiksek tansiyon, diyabet, Raynaud's fenomeni gibi sistemik bir rahatsizliginiz var mi? *

Evet

Hayir

Sistemik bir rahatsizhiginiz var ise liitfen kisaca agiklayiniz.

Uzun yanit metni

Diizenli olarak kullandiginiz bir ilag var mi? *

|| Evet

|| Hayir

Dizenli olarak kullandiginiz bir ilag var ise liitfen agiklayiniz.

Uzun yanit metni
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8.4. Appendix 4. Pain Beliefs Questionnairel

Agri inanglar Anketi

Litfen her madde igin fikrinizi su ifadelerden bir
tanesini segerek belirtiniz.

Dogru ya da yanlg cevap yoktur. Onemli olan neye
inanmaniz gerektigine dair hislerinize ya da bizim
sizden neye inanmanizi bekledigimizle ilgili
distincelerinize gore dedil, gergek inanglariniza

gore cevap vermenizdir. 2
[ ] y
Sl Nadiren Bazen Sik sik Neredeyse ol
Zaman her zaman zaman

Agn viicuttaki

dokulann O O O O O O

hasar gormesi
sonucu olusur.

Fiziksel
e ] © O O O O O

kotulegtirir.

Kiginin agny
hafifletmek

igin kendi

kendine bir O O O O O O
geyler yapmasi

imkansizdir.

Kaygih olmak

agny daha da O O O (© (@) ©)

kotulegtirir.

Agn cekmek
viicutta bir

seylerin ters O O O O O O
gittiginin
isaretidir.

Rahatken

agnyla bag O O O O O O

etmek kolaydir.

Agnh olmak
sizin
hobilerinizden

ve sosyal o O O O O O

yasaminizdan
zevk almanizi
engeller.

Agninin miktan

hasarin

miktarnina O O O O O O
baglidir.

Agnyi

dilsi K

ity SO HORHORRORNON SO
kotilestirir.

Agnyr kendi

baginiza

kontrol etmek o O O O O O
imkansizdir.

Agn bir

hastahgin O O O O O O f

igaretidir.

Depresif |
hissetmek

agniyi daha da O O O O O O
katulestirir.




8.5. Appendix 5. Pain Catastrophization Scale

Agni Felaketlestirme Olgegi

Asag@ida agriyla iliskili olabilecek farkl duygu ve
duslnceleri tanimlayan 13 ciimle bulunmaktadir.
Litfen asa@idaki skalayi kullanarak agriniz oldugunda
hissettiginiz diisiincelerinizi ve duygularinizi
derecelendiriniz.

Hi Biraz ona e Her zaman
¢ derecede gekilde

Agrinin bitip
bitmeyecegi
hakkinda sirekli O O O O O

endiselenirim.

Bu duruma daha

:(z::namayacaglml O O O O O

hissederim

Bu agninin korkung
oldugunu ve higbir

zaman ©) O O (©) O
iyilesmeyecegini
distnirim..

Bu agnnin berbat

oldugunu ve beni O O O O O

mahvettigini
hissederim.

Buna daha fazla

dayanamayacagimi O O O O O

hissederim.

Agn daha da

kotilegecek diye O O O O O

korkarnim.

Bagka agnh

durumlan distnip O O O O O

dururum.

Tedirgin bir sekilde

agnnin gegmesini O O O O O

isterim.

Agnyi aklimdan bir

turld
cikaramadigimi O O O O O
fark ederim.

Suirekli agrinin ne

kadar aci verdigini O O O O O

dugtnurim.

Agrinin durmasini

ne kadar ¢ok

istedigimi O O O O O
dugtnurim.

Agrinin giddetini

azaltmak igin

yapabilecegim

higbir geyin O O O O O
olmadigini

duginurdm.

Ciddi bir durumun

ortaya gikip

¢ikmayacagini O O O O O
merak ederim.



8.6. Appendix 6. Sport Anxiety Scale-2

Spor Kaygi Olgegi

Birgok sporcu, miisabaka oncesi veya miisabaka sirasinda kendini gergin veya telash
hissedebilir. Bu profesyonel oyuncular igin de gegerlidir. Litfen her bir soruyu okuyun ve
genel olarak miisabaka dncesi veya miisabaka sirasinda nasil hissettiginizi, ilgili sayinin
oldugu kareyi segerek igaretleyiniz. Vereceginiz cevaplar dogru veya yanlis degildir. Liitfen
olabildigince gergekgi ve samimi olunuz.

Yarigma oncesi veya yarig esnasinda... *
Hig (1) Biraz (2) Fazla(3) Cok fazla(4)

Oyuna konsantre olmak
zordur. O O O O

Viicudumun gergin oldugunu
hissederim.

lyi oynayamayacagim diye
endiselenirim.

Yapmam gereken seye
odaklanmakta zorlanirm.

Baskalarini hayal kirkligina
ugratacagim diye
endiselenirim.

Midemde gerginlik
hissederim.

Oyunda
dikkatimi/konsantrasyonumu
kaybederim.

@l § & | (e | & 1 © | &
e ] o F o § o ] 0 |8
@, § o 6 | 6§ O O
e f o] o § e ) o} 8

En iyi performansimi
gosteremeyecegim diye
endiselenirim.

Koti oynayacagim diye
endiselenirim.

Kaslarimin titredigini
hissederim.

Oyun sirasinda her seyi

berbat edecegimden
endiselenirim

Midem bozulur.

Oyun sirasinda agik/net bir
sekilde diigiinemem.

Gergin/sinirli oldugumdan
kaslarim gerilir.

@ ] e f e ]l @ [ o} 6} 0
o o) o] o] o |6 0
oy ol el o | o O} 6
© f e o] o | o} e ) o

Antrendriimiin bana
yapmami soyledigi seye
odaklanmakta guiclik
cekerim.

@)
O
®,
@)




8.7. Appendix 7. Athlete Psychological Strain Questionnaire

Sporcu Psikolojik Gerilim Anketi

Litfen son dort haftay tekrar diisiiniin ve her
maddeyi sizin i¢in ne siklikta gecerli oldugunu
disunerek yanitlayin.

Higbir Az bir Kimi zaman Cogu zaman Her zaman
zaman (1) zaman (2) 3) (4) (5)

Takim

arkadaslarimin

etrafinda olmak O O O O O
zordu.

Yapmam

gerekeni O O O O O

yapmay! zor
buldum.

Daha az motive O O O O

olmusgtum.

Sinirli, 6fkeli veya
agresiftim. O O O O

Yaralanmak veya
performansim

hakkinda O O O O O

endiselenmeden
duramadim.

Antrenman

yapmayi daha O O O O O

stresli buldum.

Takima segilme
baskilanyla basga
cikmakta

zorlandim. (ilk 6 ©) O @, ) O

ya segilmek
olarak yazsak
sorun olur mu?)

Spordan sonraki
hayatim
konusunda O O O O O

endigelendim.

Rahatlamak igin
alkol veya bagka
maddelere O O O O O
ihtiya¢ duydum.

Saha diginda

olagandisi riskler O O O O O

aldim.




8.8. Appendix 8. The Explanatory PDF Document

Soguk pres testi, elin veya 6n kolun soguk suya daldirilmasini igeren, fiziksel agri esigi ve agri
toleransini 6lgme imkani saglayan, yaygin olarak kullanilan deneysel bir tekniktir. Test i¢in, 15181
0°C - 2 °C arasinda olan su ve buz dolu bir kaba ihtiya¢ vardir. Suyun 1sisimin her katihmcidan
sonra tekrar kontrol edilmesi ve belirtilen aralikta tutulmasi test sonuclarmin her katihmcida

tutarh olmasi icin olduk¢a 6nemlidir.

Dahil Etme Kriterleri:

« Ilgili spor branginin 2022-2023 yili siiper/en iist seviyedeki liginde yer almak
* Calisma icin goniillii olmak

* 18-35 yas araliginda olmak

Hari¢ Tutma Kriterleri

» Yabanct uyruklu olmak

e Katihmci sporcularin Raynaud’s fenomeni, migren, hipertansiyon, potansiyel sinir hasarina

sebep olabilecek bir hastalik (6rn: diyabet), kardiyovaskiiler bir rahatsizligi olmasi
* Katiimci sporcunun herhangi bir agn kesiciyi diizenli olarak kullaniyor olmast

* Soguk press testine tabii tutulacak el ve on kol iizerinde bir lezyon olmasi

Test ortamini hazirlamak ve 6lgiim yapmak igin asagidaki adimlan takip etmeniz yeterlidir. Bu
adimlar1 katilimcr teste baglamadan once okuyup katilimciyr adimlar ile ilgili bilgilendirmeniz

beklenmektedir.

1- Katilimcinin 6n kolunun tamaminin i¢inde rahatlikla girebilecegi bir kova / su kabi ve siire

Ol¢iimii ig¢in kronometre kullanmaniz gerekmektedir.
2- Katilimei gozlemei tarafindan teste nasil girilecegi konusunda bilgilendirilmelidir.

3- Buz ve su oranmi suyun son 1sist 0°C - 2 °C olmasi1 kaydiyla size birakilmigtir. Ancak

katilmcinin elinin buz ile direkt temasta olmamasi gerekmektedir.
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4- Ik olarak, katihmci gozlemci tarafindan teste nasil girilecegi konusunda bilgilendirilmelidir.
Test, katilimcinin dominant eli ve dirseginin bir parmak iistii suya girdigi anda baglar.
Katilmemin eli suya girdigi an kronometre ile Olgiime baglamalisiniz. Katilimcidan agriyr ilk
hissettigi anda gozlemciye haber vermesi talimati verilmeli ve testin baglamas ile ilk agr1 bildirimi
arasindaki zaman farki katilimcinin “agr1 esigi” olarak kaydedilmelidir. Siire kronometre ekraninda
goriildiigii cinsinden kaydedilmelidir. Dakika ise dk olarak, saniye ise sn olarak belirtilmelidir. Bu
kayittan sonra katilimci elini suyun iginde tutmaya devam etmelidir. Katilimci agrinin “dayanilmaz”

hale geldigi noktada goniillii olarak elini ¢ekmelidir - testin baglangici ile elini goniillii olarak

¢ekme arasindaki siire, katilimcinin “agr toleransi” olarak kaydedilmelidir.

Katilimer elini goniillii olarak sudan ¢ekmedigi takdirde testin maksimum uygulanma stiresi 5
dakikadir. Katilime1 5 dakika iginde agr1 hissettigini belirtmezse test 5.dakikada sonlandirilir. Bu

durumda katilimcinin agr1 esik ve tolerans degerini >5dk olarak kaydetmelisiniz.
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8.9. Appendix 9. Curriculum Vitae

Ad1 Eda Soyadi Aslan

Ogrenim Durumu

Derece Alan Mezun Oldugu Kurumun Adi Mezuniyet Yih

Doktora

Yiiksek Lisans

Lisans Fiz yoterap i v e | Yeditepe Universitesi 2019
Lise - istek Ozel Kasgarh Mahmut Fen Lisesi | 2015
Bildigi Yabanci Dilleri Yabanci Dil Sinav Notu (9
Ingilizce YDS 89.75 (2019)

#Basarilmug birden fazla smav varsa(KPDS, UDS, TOEFL; EELTS vs), tiim sonuglar yazilmalidir

is Deneyimi (Sondan gecmise dogru siralayin)

Gorevi Kurum Siire (Y1l - Y1l)

Aragstirma Gorevlisi Yeditepe Universitesi 2023 - devam etmekte
. _ Kuzeyboru Genglik ve Spor Kuliibii Kadin
Takim Fizyoterapisti Voleybol A Takim 2020-2023
Bilgisayar Bilgisi

Program Kullanma becerisi

IOS Keynote Cok iyi

10S Pages Cok iyi

Microsoft Word Iyi

Microsoft Powerpoint Iyi

*Cok iyi, 1yi, orta, zay1f olarak degerlendirin

Bilimsel Calismalari
SCI, SSCI, AHCI indekslerine giren dergilerde yayinlanan makaleler

Diger dergilerde yayinlanan makaleler
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mailto:eda.aslan@yeditepe.edu.tr

Uluslararasi bilimsel toplantilarda sunulan ve bildiri kitabinda (Proceedings) basilan bildiriler

Hakemli konferans/sempozyumlarin bildiri kitaplarinda yer alan yaymnlar

Diger (Gorev Aldig1 Projeler/Sertifikalary/Odiilleri)

Boyun Agrisi ve Propriosepsiyon Arasindaki iliskinin Universite Ogrencilerinde Incelenmesi, Biruni Universitesi
Bir FTR Projesi, 9 May1s 2019, Istanbul. Ikincilik &diilii
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