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Abstract 

Differences in athletes’ pain tolerances are a continuing source of interest to many in the sports medicine fields. 

Numerous investigations have independently examined experimental pain in athletes, based on sex and sport 

played. However, few have examined the different surfaces of play that may influence an athlete’s pain due to the 

hardness or the softness of the surface. Some athletes are able to withstand severe pain with much poise, while 

others react to slight pain with much stress and emotion. Individual differences in coping strategies, sociocultural 

perspectives, and experiences with pain complicate treating injuries based on pain ratings, as clinicians are relying 

on reported feelings of pain when considering diagnosis and treatment options. The sensation of pain can be divided 

into two phases; pain threshold and pain tolerance. 
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Introduction 

Pain threshold is defined as the level of stimulus at which the 

participant first recognizes pain or discomfort, while pain tolerance 

is a greater level of stimulus at which the participant requests for the 

stimulus to stop or be discontinued. There are several factors that may 

influence pain responses. First, under certain conditions, adaptation 

to pain occurs; that is a familiar stimulus which will often produce a 

different pain response compared to a novel stimulus [1]. Repeated 

stimulus will not elicit the same response that is felt during the first 

response. Second, many factors influence the amount of pain an 

individual will tolerate, such as fear, anxiety, and desire for acceptance 

as shown in (Figure 1). The ability to withstand pain may be related 

to participation in certain types of athletic events. In many contact 

sports, the ability to withstand pain appears to be essential to successful 

performance, while in non-contact sports, the ability to withstand 

pain may be less critical [2]. The relationship between pain threshold 

and the selection of athletic activities may reflect basic physiological 

differences, while the relationship between pain tolerance and the 

selection of athletic activities may reflect environmental differences. 

Methodology 

Researchers are beginning to identify specific biological under 

pinning’s of sex differences in pain, which are also providing some clues 

 
 

Figure 1: Pain response to novel stimulus. 

to why women and men are treated differently when it comes to pain 

[3]. It has been found that there are important differences in the way 

cognitive-affective factors influence the pain responses between the 

two sexes. Additionally, multiple reviews of the literature have focused 

on a variety of bio-psychosocial determinants of pain generating the 

understanding that the sense of pain is a function of multiple factors 

contributing to a complex phenomenon that still requires exploration 

to better treat and manage for each individual case [4]. Continued 

research in this field may lead to a day when sports medicine doctors 

treat pain in both female and male patients more effectively. Related 

to sport and athletic competition, a possible determinate of pain is the 

surface of play and the sport of a particular athlete relative to affect pain 

tolerance as well as pain threshold. Athletes that run on solid surfaces 

may build up a pain tolerance not seen in field athletes as shown in 

(Figure 2). Research specifically targeting surfaces of play and how 
 

Figure 2: Atheletes determinate of pain tolerance. 
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indoor versus outdoor conditions influence pain tolerance is lacking 

[5]. The purpose of this paper is to describe the pain tolerance and pain 

threshold characteristics of collegiate athletes that practice and compete 

on indoor versus outdoor surfaces. A better understanding of the role 

that surface of play contributes to an athlete’s pain tolerance may led to 

a better understanding of how particular athletes deal with pain and 

allow sports medicine professionals to more easily assess the severity 

of a sports injury. It was hypothesized that indoor athletes would have 

higher pain tolerance and pain threshold compared to outdoor athletes. 

It is thought that indoor athletes may be partially desensitized to pain 

because of the increased ground reaction forces and the kinematic 

characteristics of indoor playing surfaces [6]. Two separate experimental 

pain tests were performed on each participant in randomized order. 

Participants provided demographic and health history information to 

determine risk of participation [7]. Participants were excluded from 

participation if they reported a history of hypertension, coronary artery 

disease, or upper extremity pain of unknown etiology. Participants were 

also excluded if they had any current hand or arm injuries and were 

currently using cryotherapy [8]. Consistent with the current literature, 

females had significantly lower pain thresholds compared to males in 

some but not all of the testing procedures. Specifically, differences were 

observed during the CWIT test, but not in the TPT test. Additionally, 

males and females did not differ in pain tolerance for both the CWIT 

and TPT tests [9]. 

Discussion 

Current theories related to differences between males and females 

include both psychological and physiological factors as possible 

explanations for the observed phenomenon [10]. This includes the 

possible Gender Role Expectations of Pain, which includes hesitancy 

to report pain and sensitivity by males. It is important to note that 

all testing procedures were completed by the same technician and 

behind the comfort of a privacy curtain [11]. This is especially relevant 

when testing experimental pain because of the possible influences of 

the presence of others and the reporting of pain. A growing body of 

literature has shown that ethnic differences may also play a role in pain 

tolerance [12]. For example, African American typically report higher 

levels of experimental pain than white subjects [13]. This factor needs to 

be taken into consideration when comparing the basketball and soccer 

teams in this investigation. The basketball teams recruited for this 

investigation consisted of a higher percentage of athletes compared to 

the soccer teams that consisted of a higher percentage of Hispanic and 

white athletes. Due to the randomization used in recruitment, the racial 

demographics of the sample adequately represents that of the university 

teams [14]. Prior to the start of the CWIT, participants were briefed on 

the criteria used to classify pain threshold and pain tolerance during the 

study. The tourniquet pain test was conducted using a modified sub- 

maximal tourniquet procedure. This procedure involved exercising the 

hand as blood flow to the arm was occluded, causing ischemic pain. 

Conclusion 

A better understanding of differences in pain tolerance could lead 
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to further research into determinants of pain and how the surfaces 

of play could affect an athlete’s tolerance for pain. The information 

gathered from this investigation could be utilized by athletic trainers, 

team physicians, and coaches to better understand how athletes 

perceive pain. 
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