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Abstract
Introduction
The effect of physical activity on the pain threshold has been widely studied, yet variation 
in study populations and methods has hindered a clear conclusion.
Aim
The aim of this study was to examine the influence of physical activity on the pressure pain 
threshold (PPT) values, taking sex, training intensity, and time of participants into account.
Materials and methods
Fifty-three participants were assigned to high or low physical activity groups on the basis 
of questionnaire data. The PPT was measured at four sites on the right side of the body: the 
supraspinatus muscle, the lateral epicondyle of the humerus, the gluteal, and the medial knee 
area. These measures were used to determine upper- and lower-limb pain threshold values.
Results
Participants with high physical activity demonstrated significantly higher upper-limb PPT 
values than those with low activity. Lower-limb PPT values were significantly higher in men 
than in women. Weak but significant positive correlations were found between training in-
tensity and upper-limb PPT values, between average physical activity time and upper-limb 
PPT values, and between average physical activity time and lower-limb PPT values. A longer 
history of regular activity significantly predicted lower lower-limb PPT values.
Conclusions
These findings indicate that higher physical activity levels may be associated with higher 
PPT values. Training intensity, duration of activity, long-term activity, and sex may also in-
fluence pain sensitivity, highlighting the need for further research.
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Streszczenie
Wstęp
Wpływ aktywności fizycznej na odczuwanie bólu był wielokrotnie analizowany w piśmien
nictwie naukowym, jednak zróżnicowanie populacji badanych oraz stosowanych metod po-
miaru utrudnia osiągnięcie jednoznacznych wniosków. 
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Cel
Celem niniejszego badania była ocena wpływu poziomu aktywności fizycznej na wartości 
uciskowego progu bólowego (PPT), z uwzględnieniem intensywności i czasu trwania tre-
ningu oraz płci.
Materiały i metody
Do badania włączono 53 osoby, które na podstawie wyników ankiety przypisano do grup 
o wysokim lub niskim poziomie aktywności fizycznej. Uczestnikom zbadano PPT w czte-
rech punktach po prawej stronie ciała: w obrębie mięśnia nadgrzebieniowego, nadkłykcia 
bocznego kości ramiennej, okolicy pośladkowej oraz przyśrodkowej kolana. Na tej podstawie 
wyznaczono wartości PPT dla kończyny górnej i dolnej.
Wyniki
Wyniki wykazały istotnie wyższe wartości PPT kończyny górnej w grupie o wysokim po-
ziomie aktywności fizycznej w porównaniu z grupą o niskim poziomie aktywności. Zaob-
serwowano również istotnie wyższy PPT kończyny dolnej u mężczyzn niż u kobiet. Ponad-
to stwierdzono słabą dodatnią korelację pomiędzy średnim czasem aktywności fizycznej 
a wartościami PPT kończyny górnej, średnią intensywnością treningu a wartościami PPT 
kończyny górnej oraz średnim czasem aktywności fizycznej a wartościami PPT kończyny 
dolnej. Dłuższy okres regularnej aktywności fizycznej okazał się istotnym czynnikiem pre-
dykcyjnym niższego PPT w kończynie dolnej.
Wnioski
Uzyskane wyniki sugerują, że wyższy poziom aktywności fizycznej może wiązać się z pod-
wyższonym PPT, a na odczuwanie bólu mogą wpływać również intensywność i czas trwania 
treningów, długość utrzymywania aktywności fizycznej oraz płeć. Z uwagi na złożoność zja
wiska konieczne są dalsze badania w celu pełniejszego zrozumienia tych zależności.

Słowa kluczowe: ból, aktywność fizyczna, uciskowy próg bólowy

Introduction
Pain is an unpleasant sensory and emotional 
experience, nevertheless, it serves an essen-
tial function in the body – it signals actual or 
potential tissue damage [1]. Despite signifi-
cant advances in pain medicine achieved in 
recent years, the assessment and monitoring 
of pain stimuli remain a major challenge. One 
of the primary limitations is the lack of a reli-
able, objective biomarker of pain. Most avail-
able tools rely on the patients’ subjective sen-
sations, which increases the risk of error and 
limits diagnostic precision [2,3]. One of the 
most extensively validated methods of pain 
assessment described in the research is the 
measurement of the pressure pain thresh-
old (PPT) using an algometer [4–7]. The PPT 
is defined as the point at which the applied 
pressure first evokes a sensation of pain [8].  

This concept should not be confused with 
pain tolerance, defined as the maximum in-
tensity of a painful stimulus an individual is 
able to tolerate under specific conditions [1].

Pain perception is a highly complex pro-
cess influenced by numerous factors. Sci-
entific research increasingly highlights the 
impact of regular physical activity on the 
modulation of pain processes. Some mecha-
nisms describing the effects of physical activ-
ity on pain perception have been explained in 
contemporary research, while other relation-
ships remain unclear. Studies confirm that 
physical exercise activates endogenous anal-
gesia. This phenomenon occurs as a result of 
the release of endogenous opioids and the ac-
tivation of supraspinal nociceptive inhibitory 
mechanisms coordinated by the brain [9,10]. 
However, several studies have demonstrated 
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dysfunction of this mechanism in patients 
suffering from chronic pain [11].

Numerous scientific studies have been 
conducted on the influence of physical ac-
tivity on increasing PPT. Although meta- 
analyses addressing this topic exist, the 
results of individual studies remain in-
conclusive. Some of them have confirmed  
a statistically significant increase in the pain 
threshold, whereas others have not observed 
meaningful differences between physically 
active individuals and control groups. More-
over, the universality of findings is limited 
by the fact that most studies involve partic-
ipants with specific medical conditions, as-
sessing PPT changes before and after a series 
of exercises [12–15]. Nevertheless, there re-
mains a lack of sufficient research involving 
healthy populations and direct comparisons 
of PPT between trained and untrained indi-
viduals. Because pharmacological pain man-
agement is often associated with side effects, 
non-pharmacological approaches to pain re-
duction may represent an important alterna-
tive for many patient groups. Understanding 
the mechanisms underlying pain perception 
and identifying factors that modulate pain 
experiences – including the role of physical 
activity – constitute a significant area of sci-
entific inquiry, particularly considering that 
an estimated one-third of the global popula-
tion experiences pain-related conditions [16].

Aim of the study
The aim of the present study was to evaluate 
the influence of physical activity on the value 
of the PPT. To achieve this, PPT values were 
compared between individuals characterized 
by high and low levels of physical activity. 
The correlations between PPT values and 
physical activity level, sex, training intensi-
ty, and time were also examined. In addition, 
mechanisms that may be responsible for dif-
ferences in PPT results between the studied 
groups were discussed, as well as factors that 
could potentially interfere with the obtained 
research results.

Materials and methods
A total of 53 participants (32 women and  
21 men), aged 20 to 30 years, took part in the 
study. The inclusion criteria were as follows:

◼◼ age between 20 and 30 years;
◼◼ no injuries within the 6 months preceding 

the study;
◼◼ no chronic pain (defined as persisting or re-

curring pain for more than 3 months [17]);
◼◼ no pain prior to the start of the examina-

tion procedure;
◼◼ absence of delayed onset muscle soreness 

(DOMS) at the time of testing;
◼◼ voluntary consent to participate in the 

study.
Participants were from the general popula-

tion of the city of Poznan. The study involved 
a retrospective analysis of anonymized data 
obtained from assessments using a handheld 
pressure algometer during routine physio
therapy visits. Prior to data analysis, par-
ticipants completed a short questionnaire 
regarding their habitual physical activity. 
The questionnaire was distributed electron-
ically via social media. The ethics committee 
confirmed that the study did not constitute 
a medical experiment and that ethical ap-
proval was not required. All data were an-
onymised prior to analysis.

Participants were divided into two groups 
based on their level of physical activity,  
in accordance with the guidelines of the 
World Health Organization. Individuals 
who performed at least 150–300 minutes of  
moderate-intensity aerobic activity per week 
or 75–150 minutes of vigorous-intensity aer-
obic activity, or an equivalent combination 
of moderate- and vigorous-intensity activity, 
were classified into the high physical activity 
group. Those who did not engage in physical 
activity or those showing a level of activity 
lower than the minimum recommendations 
for the high activity group were assigned to 
the low physical activity group [18].

Vigorous-intensity physical activity was 
defined as effort corresponding to level 7 or 8 
on a 0–10 scale relative to individual capacity, 
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whereas moderate-intensity activity corre-
sponded to levels 5 or 6 on the same scale [18].

PPT was assessed at four anatomical 
points – two located in the upper body and 
two in the lower body. Measurements were 
performed using a handheld pressure algom-
eter. The testing points were selected from 
the 18 tender points defined by the Ameri-
can College of Rheumatology (ACR) [19] and 
included:

◼◼ the supraspinatus muscle – located cen-
trally above the spine of the scapula;

◼◼ the region 2 cm distal to the lateral epicon-
dyle of the humerus;

◼◼ the gluteal region – at the muscle fold 
within the upper outer quadrant of the 
buttock;

◼◼ the medial knee region – located proximal 
to the joint line.
All measurements were performed on the 

right side of the body, following the sequence: 
supraspinatus muscle, lateral epicondyle re-
gion, gluteal region, and medial knee region. 
Prior to the main procedure, a trial measure-
ment was carried out on the left forearm to 
familiarise participants with the testing pro-
tocol.

PPT was measured by applying the al-
gometer tip perpendicularly to the skin at 
the designated points. Pressure was grad-
ually increased at a rate of approximately  
1 kg/s. Participants were instructed to signal 
the moment when the sensation of pressure 
first turned into pain by saying “stop”. Two 
measurements were taken at each point, and 
the mean value of the two trials was used for 
further analysis. Subsequently, based on the 
averaged PPT values from the upper-body 
points (supraspinatus muscle and lateral epi
condyle region) and lower-body points (glu-
teal region and medial knee region), regional 
PPT values were calculated for these two 
anatomical areas.

Additionally, participants completed  
a questionnaire in which they provided  
informed consent for participation and de-
mographic information, including sex, age, 

average weekly duration of physical activity 
(in hours), duration of regular physical activ-
ity, and the subjectively assessed mean train-
ing intensity on a scale from 0 to 10.

Statistical analysis was performed using 
Statistica version 13.3. The Shapiro-Wilk test 
was used to assess data normality. For com-
parisons between the two groups, the Stu-
dent’s t-test was used for variables with nor-
mal distribution, whereas the Mann-Whitney 
U test was applied for non-normally distrib-
uted variables. The Pearson linear correla-
tion coefficient was used to determine the 
strength of linear relationships between nor-
mally distributed variables. When normality 
assumptions were not met, the nonparamet-
ric Spearman rank correlation coefficient was 
used to assess relationships between vari-
ables. The χ2 test was employed to examine 
associations between categorical variables. 
The significance threshold was set at α = 0.05.

Results
Participant characteristics
The study included 53 participants, consist-
ing of 32 women and 21 men, with a mean 
age of 24.2 years (Table 1). 25 participants re-
ported a high level of physical activity, while 
28 reported a low level of physical activity. 
The two physical activity groups did not dif-
fer significantly in terms of sex distribution 
(p = 0.61) or age (p = 0.93).

Differences in upper- and lower-limb PPT 
values depending on the level of physical 
activity
Statistical analysis did not demonstrate sig-
nificant differences in lower-limb PPT val-
ues between participants with high and low  
levels of physical activity (p = 0.068) (Table 2).

Simultaneously, a statistically signifi-
cant difference was observed in upper-limb 
PPT values between individuals with high 
and low levels of physical activity (p = 0.04).  
Participants with a high level of physical ac-
tivity demonstrated higher upper-limb PPT 
values than those with a low level of physical 
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Table1. Characteristics of the study groups

Group
Parameter

Individuals with a high level  
of physical activity

(n = 25)

Individuals with a low level  
of physical activity

(n = 28)

Women 16 16

Men 9 12

Average duration of physical activity 
(hours per week)

7.1 0.2

Average intensity of physical activity 
(0–10 scale)

5.1 0.4

Average period of training (years) 4.9 0.5

Table 2. Mean pressure pain threshold (PPT) values and standard deviation (SD) values of the upper and lower limbs 
in relation to the physical activity level of participants (N = 53)

                                   Group
Parameter

Individuals with a high level  
of physical activity

(n = 25)

Individuals with a low level  
of physical activity

(n = 28)

Mean upper limb PPT ±SD 3.7 ±1.2 3.1 ±1.1

Mean lower limb PPT ±SD 4.6 ±1.5 3.8 ±1.3

The p-value was determined using the Mann-Whitney U test.

activity. Table 2 presents the mean PPT val-
ues and standard deviation (SD) values for 
the upper and lower limbs according to phys-
ical activity level.

Differences in upper- and lower-limb PPT 
values depending on sex
Analysis indicated statistically significant dif-
ferences in lower-limb PPT values between 
women and men (p = 0.04) (Table 3). Men ex-
hibited higher lower-limb PPT values com-
pared with women. 

No statistically significant differences 
were found in upper-limb PPT values be-
tween women and men (p = 0.16). Table 3 pre-
sents the mean PPT values and SD values for  
the upper and lower limbs according to sex.

Relationships between upper- and lower-
limb PPT and duration and intensity of 
physical activity
Weak but statistically significant positive 
correlations were observed between aver-
age weekly physical activity time and upper- 
limb PPT, between average training intensi-
ty and upper-limb PPT, and between average 
physical activity time and lower-limb PPT 
(Table 4).

A weak positive correlation was also 
noted between training intensity and  
lower-limb PPT, however, this relationship 
was not statistically significant.

The table presents correlation coefficients 
(r) and significance levels (p) for the ana-
lysed relationships.

Table 3. Mean pressure pain threshold (PPT) values and standard deviation (SD) values of upper and lower limbs 
in relation to sex (N = 53)

Sex
Parameter

Women 
(n = 32)

Men 
(n = 21)

Mean upper limb PPT (kg/cm2) ±SD 3.1 ±1.1 3.7 ±1.2

Mean lower limb PPT (kg/cm2) ±SD 3.9 ±1.4 4.6 ±1.4

The p-value was determined using the Mann-Whitney U test.
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Multiple linear regression analysis
Data concerning physical activity intensi-
ty, weekly duration of physical activity, and 
years of physical activity participation were 
used to construct a multiple linear regression 
model to predict PPT (Table 5). The variables 
included in the model significantly predicted 
PPT (p = 0.0248); however, the R² value indi-
cated a small effect size (R² = 0.1725). Anal-
ysis of individual predictors showed that 
years of physical activity constituted a sig-
nificant negative predictor of lower-limb PPT  
(β = –0.1829, p = 0.0227).

Discussion
The aim of the present study was to compare 
PPT in healthy individuals differing in their 
level of physical activity. The obtained results 
are partially consistent with data reported in 
the research. However, it should be noted that 
based on existing studies, no consensus has 
been reached regarding the effect of physical 
activity on PPT. Available research investigat-
ing the relationship between physical activ-
ity and PPT shows considerable variability 
in terms of study populations and applied 
methodologies. These factors and individual 

differences in pain perception may contrib-
ute to inconsistencies in the results and com-
plicate a clear interpretation of the impact  
of physical activity on pain perception [15].

In this study, the participant group was 
selected to minimize measurement variabil-
ity – the age range was limited to 20–30 years 
to maintain relative homogeneity in natural 
skin tension [20]. Additionally, participants 
could not have sustained any injuries within 
the six months preceding the study, in order 
to exclude those in whom local or general-
ized post-traumatic sensitization could re-
duce PPT [21]. Participants without chronic 
pain and without pain symptoms at the start  
of the study were eligible for the study in 
order to limit the potential impact of these 
symptoms on PPT values. Individuals expe-
riencing delayed DOMS at the time of meas-
urement were also excluded, as this condition 
could lower PPT values [22].

Research describes multiple anatomical 
sites for PPT measurement using an algom-
eter. In the present study, we applied a tech-
nique involving the averaging of measure-
ments from two points on the upper limb 
and two points on the lower limb, with all 

Table 4. Relationships between pressure pain threshold (PPT) values for upper and lower limbs and duration and 
intensity of physical activity

Variable 
PTT value

Average intensity of physical activity Average weekly time of physical activity

r-value p-value r-value p-value

Upper limb 0.30 0.016 0.30 0.01

Lower limb 0.27 0.056 0.29 0.03

The p-value was calculated using Spearman’s rank correlation.

Table 5. Summary of the multiple linear regression including intensity of physical activity, average weekly time, 
and period of activity in years

Parameter

PTT value

p-value of 
the model

Average intensity of 
physical activity

Average weekly time of 
physical activity

Period of regular 
training (years)

β (95% CI) p-value β (95% CI) p-value β (95% CI) p-value

Upper limb 0.0975 0.1168
(–0.1713  

to 0.4050)

0.4191 0.07579
(–0.0771  

to 0.2287)

0.324 –0.1117
(–0.2402  

to 0.01688)

0.0871

Lower limb 0.0248 0.2315
(–0.1186  

to 0.5816)

0.1901 0.08383
(–0.1019  

to 0.2696)

0.3689 –0.1829
(–0.3391  

to –0.0267)

0.0227

CI – confidence interval
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measurements performed on the right side 
of the body. A similar methodology was em-
ployed by Jones et al. [23], who measured PPT 
in the trapezius, biceps brachii, rectus femo-
ris, and tibialis anterior muscles. Averaged 
values from the trapezius and biceps were 
used to define upper-limb PPT, whereas aver-
aging measurements from the rectus femoris 
and tibialis anterior defined lower-limb PPT. 
In the present study, PPT values were deter-
mined from the supraspinatus muscle, 2 cm 
distal to the lateral epicondyle of the humer-
us, the gluteal region, and the medial knee re-
gion. These points correspond to selected ten-
der points proposed by the ACR in 1990 [19]. 
Although initially developed for the diagno-
sis of fibromyalgia, these points are widely 
used in research on other conditions as well 
as in healthy individuals [19,24–26].

As expected, the results of the present 
study demonstrated a statistically significant 
difference in upper-limb PPT values between 
individuals with high and low levels of phys-
ical activity (p = 0.04). Furthermore, men ex-
hibited significantly higher lower-limb PPT 
values compared with women (p = 0.04). 
Weak but statistically significant positive 
correlations were observed between average 
weekly physical activity time and upper-limb 
PPT (p = 0.01), average training intensity 
and upper-limb PPT (p = 0.016), and average 
weekly physical activity time and lower-limb 
PPT (p = 0.03). Surprisingly, data concerning 
physical activity intensity, weekly duration 
of physical activity, and years of physical ac-
tivity participation predicted pain – a longer 
history of regular physical activity was a sig-
nificant predictor of a lower pain threshold 
in the lower limb. However, no differences 
were detected in lower-limb PPT between 
high- and low-activity groups, nor in upper- 
l imb PPT between men and women.  
The association between training intensity 
and lower-limb PPT also did not reach statis-
tical significance.

Jones et al. [23] conducted a study involv-
ing 24 healthy individuals, in which PPT was 

measured in the upper and lower limbs us-
ing a methodology similar to that applied in 
the present study. Measurements were per-
formed before and after six weeks of aerobic 
training in an experimental group and in a 
control group maintaining their usual level 
of physical activity. The study results indicat-
ed that six weeks of aerobic training did not 
produce statistically significant changes in 
PPT for either the upper or lower limbs. Simi-
larly, the present study did not observe differ-
ences in lower-limb PPT between the analyz-
ed groups. However, a significant difference 
was noted in upper-limb PPT according to 
physical activity level, which contradicts  
the findings of Jones et al. [23].

A meta-analysis by Tesarz et al. [15] in-
cluded nine studies comparing PPT in ath-
letes and individuals engaging in normal, 
non-specialised physical activity. The results 
regarding PPT were inconsistent: five stud-
ies reported significantly higher PPT values 
in athletes, four found no significant differ-
ences between groups, and one reported  
the opposite effect. Half of the studies in the 
meta-analysis demonstrated significantly 
higher PPT in athletes, which aligns with 
the observed relationship between training 
intensity and upper-limb PPT in the present 
study. Conversely, 40% of analysed studies 
did not report statistically significant differ-
ences between groups, which is consistent 
with the lack of a significant correlation be-
tween training intensity and lower-limb PPT 
in our study.

Hakansson et al. [27] examined the impact 
of training intensity on PPT. Twenty-eight 
overweight men were randomly assigned 
to either a high-intensity interval training 
(HIIT) program or a moderate-intensity 
continuous training (MICT) program. After 
six weeks of exercise, the MICT group 
showed a significant increase in lower-limb 
PPT, whereas no changes were observed in 
the HIIT group. No significant differences 
in upper-limb PPT were detected, regard-
less of training type. These findings contrast 
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with the observations of the present study, 
in which no significant differences were 
found between physical activity level and 
lower-limb PPT, while significant differences 
were observed in the upper limb. However, 
Hakansson et al. [27] demonstrated an in-
crease in PPT following moderate-intensity 
training compared with high-intensity train-
ing, whereas our study revealed a weak pos-
itive association between training intensity 
and upper-limb PPT.

Similarly to the results of the present 
study, Chesterton et al. [28] observed differ-
ences in PPT between women and men. Their 
findings showed a significantly lower PPT in 
women, which is consistent with the trend 
observed for lower-limb PPT in the present 
study.

The study by Anders et al. [29], conducted 
on a group of 26 elite athletes and 26 recre-
ationally active individuals, demonstrated 
stronger somatosensory responses in electro
encephalography to mechanical and ther-
mal pain stimuli in athletes compared to 
the control group, despite no differences in 
subjective pain ratings. This may indicate the 
presence of central sensitization in the ath-
lete group. These findings may partially cor-
respond to the negative effect of the duration 
of regular physical activity on lower-limb 
PPT observed in the present study. A longer 
training history may induce changes respon-
sible for the faster onset of pain in physically 
active individuals. 

Recent scientific studies have investi- 
gated the mechanisms potentially underly-
ing exercise-induced hypoalgesia. The mech-
anisms most frequently reported include 
the activation of the opioid and cannabinoid 
systems, a reduction in central nervous sys-
tem sensitivity at spinal and supraspinal 
levels, modulation of the immune system 
through decreased levels of pro-inflamma-
tory cytokines and increased levels of anti- 
inflammatory cytokines, as well as psy-
chological factors that alter pain percep- 
tion [30,31].

Despite numerous studies examining PPT 
in various populations, the results remain 
inconsistent. Previous studies on the rela-
tionship between PPT and physical activity 
indicate factors that can make it difficult to 
clearly identify such correlations. Control of 
all these factors was limited because individ-
ual differences in pain perception are influ-
enced by many biological and psychosocial 
variables, including age, sex, race, stress, ge-
netic, cultural, and environmental factors [32].

As previously mentioned, studies on PPT 
show significant variability in methodology, 
study population selection, and type of inter-
vention. Measurement outcomes can be in-
fluenced by factors such as the anatomical lo-
cation of measurement points, the procedure 
used, as well as the presence of comorbidities, 
previous injuries, or DOMS during assessment 
[15,21,22]. According to Chesterton et al. [28], 
sex may also influence PPT values. Therefore, 
study groups should be balanced by sex, or 
research should be conducted in a single-sex 
cohort to minimize the impact of this variable. 
These factors were controlled in the present 
study to standardise the participant group.

The study by Hennings et al. [33] demon-
strated that patients with depression exhibit-
ed lower PPT values compared with a control 
group, suggesting that participants’ mental 
state may significantly affect PPT measure-
ments. Recent research indicates that person-
ality traits can also influence pain perception. 
Nakae et al. [34] assessed hormonal chang-
es and their relationship with personality 
traits and differences in pain perception in 
response to thermal stimulation. Individu-
als scoring higher on neuroticism exhibited 
elevated cortisol reactivity during exercise, 
which may be associated with reduced pain 
sensitivity. Conversely, individuals with low-
er scores on the same scale showed decreased 
cortisol reactivity, potentially resulting in 
lower pain thresholds. Consequently, individ-
ual differences in personality structure may 
correlate with differential hormonal respons-
es, which could translate into varied pain  
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perception. These factors were not consid-
ered in the present study; however, future re-
search examining physical activity and PPT 
should also incorporate psychological and 
personality components. Currently, studies 
exploring these aspects remain limited, and 
knowledge in this area is insufficient, despite 
their potential significant influence on pain 
perception. Identifying these mechanisms 
could provide valuable contributions to the 
understanding of pain modulation.

Study limitations
Several important limitations of the present 
study should be emphasized, as they may 
affect the interpretation of the results. The 
first limitation is the relatively small sample 
size, with 53 participants included. Although 
this number is comparable to, or even larger 
than, some similar studies, it may still limit 
the statistical power and the universality of 
the findings to a broader population.

Another limitation is the use of a subjec-
tive measurement tool – PPT assessment 
with a pressure algometer. While this method 
is widely used in scientific research, it relies 
on the participant’s subjective response to 
the stimulus, which may introduce a margin 
of error. Currently, there is no fully objective 
method for assessing PPT, making this tool 
the standard in such measurements [2–8].

Finally, individual differences in pain per-
ception are conditioned by many biological 
and psychosocial factors. These may have 
influenced the results and controlling for all 
of them was limited. Such variables include 
heterogeneity in terms of sex, mental state, 
personality, genetic, cultural, and environ-
mental factors, as well as numerous possible 
anatomical locations for PPT assessment. 
These factors were described in detail in the 
discussion section and may significantly 
modify the perception of painful stimuli in-
dependently of physical activity level.

Despite these limitations, the results 
provide a valuable contribution to the dis-
cussion regarding the relationship between 

physical activity and pain perception, high-
lighting directions for future, more exten-
sive research.

Conclusions
In summary, results of the present study sug-
gest that a high level of physical activity may 
be associated with higher PPT values. How-
ever, considering the overall data obtained 
and the existing research, it is not possible to 
unequivocally determine the nature of the 
relationship between physical activity level 
and PPT values.

The intensity and duration of physical 
activity, as well as the duration of regular 
physical activity, may influence PPT values.  
The findings of this study indicate that high-
er intensity and longer duration of training 
may correlate with higher PPT values, where-
as longer duration of regular physical activ-
ity may correlate with lower PPT, although  
the observed relationships were weak. Addi-
tionally, the study found higher PPT values 
in the lower limb among men compared to 
women, regardless of physical activity level.

Nevertheless, further research is needed to 
assess the relationship between these varia-
bles more precisely, as well as to account for 
and control potential confounding factors.
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