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Objective: Pain is a complex experience involving sensory, emotional, and cognitive components, with significant variability in 
sensitivity across individuals. Pain sensitivity is closely linked to pain-related traits, which influence how pain is perceived. However, 
it remains unclear whether differences in these traits exist between individuals with high or low pain sensitivity, which could have 
implications for predicting pain disorders.
Methods: This study aimed to examine the variability of pain-related traits in individuals with high or low pain sensitivity, using both 
self-report measures and quantitative sensory tests in a sample of 92 healthy young adults. Based on scores from the Pain Sensitivity 
Questionnaire (PSQ) and Somatosensory Sensitivity Scales (SeSS), participants were classified into high and low pain sensitivity 
groups using Gaussian Mixture Modeling. Subsequently, a range of pain-related measures—including pressure pain threshold (PPT), 
pain tolerance threshold (PTT), mechanical detection threshold (MDT), mechanical pain threshold (MPT), pain catastrophizing (PCS), 
and pain vigilance (PVAQ)—were used to examine interrelationships among traits across the two sensitivity groups.
Results: Our findings show that self-reported pain sensitivity mediated the relationship between pain threshold and pain catastrophiz-
ing. Notably, we identified distinct patterns in the correlations of pain-related traits between high and low sensitivity groups. In the 
high sensitivity group, pain-related cognitive traits were strongly correlated, while in the low sensitivity group, sensory traits were 
more prominent.
Conclusion: These findings provide valuable insights into developing more effective pain coping strategies by considering differ-
entiated sensitivity, particularly for individuals with chronic pain.
Keywords: pain sensitivity, pain threshold, pain catastrophizing, pain component

Introduction
Pain is a subjective experience composed of sensory, emotional, and cognitive dimensions.1 The sensory dimension 
relates to the biological aspects of pain, such as its intensity and location, while the emotional dimension refers to an 
individual’s feelings about pain, such as its unpleasantness.2 The cognitive dimension, in contrast, involves thoughts 
about the meaning of pain, both in the present and future.3 This complexity causes pain to be influenced by a variety of 
biological and psychological factors, leading to significant variability in pain sensitivity among individuals.4

Pain sensitivity is thought to be a characteristic specific to each individual relating to how they perceive or react to 
painful stimuli,5 and can predict how a healthy individual might rate the intensity of pain.6 Pain sensitivity has been 
linked to changes in the structure and connectivity of brain regions involved in sensory processing.7 Clinically, it is often 
used to predict chronic and postoperative pain.8 Previous research has shown that individuals with high or low pain 
sensitivity will respond differently to the same noxious stimulus, with differences observed in self-reported pain levels as 
well as in the brain regions associated with sensory, emotional, and cognitive aspects of pain.4 When comparing 
subjective ratings of specific ranges of thermal and pressure stimuli between older and younger adults, we observed 
that older adults exhibited significantly lower sensitivity to thermal pain compared to younger adults, whereas no 
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significant difference was found for pressure pain.9 These evidences suggest that individuals with high or low pain 
sensitivity may also differ in multiple dimensions of pain perception.

Pain-related traits play a critical role in shaping pain perception.10,11 Traits typically refer to variables that are 
temporally stable within an individual or group. In pain-related research, variables such as pain catastrophizing,12 pain 
vigilance,13 quantitative sensory testing (QST),14,15 and pain sensitivity, among other relevant variables, demonstrate 
consistent individual differences, as supported by longitudinal and psychometric evidence. An individual’s awareness to 
pain, for example, can influence how they assess a pain stimulus.16 Those with higher pain vigilance are more likely to 
develop chronic pain disorders.13,17 Catastrophizing – anticipating or exaggerating the consequences of pain – is another 
maladaptive thinking pattern linked to pain.18 This can lead to increased fear of pain, which in turn will intensify one’s 
pain experience in clinical settings.19 Research has shown that pain sensitivity correlates with other pain-related traits in 
healthy individuals,20 and it is thought to predict the strength of fear responses to noxious stimuli.7,21 Pain-related fear is 
often used to explain the progression from acute to chronic pain.22 While high pain sensitivity is commonly observed in 
chronic pain patients and is correlated with altered pain thresholds (eg, thermal or cold pain),20,23,24 it is not typically 
seen in healthy individuals.25 These findings suggest that differences in pain-related traits between high and low pain 
sensitivity individuals may provide valuable insights for predicting pain disorders.

Previous studies focused on the classification of pain sensitivity have, for the most part, been built based on pain 
thresholds elicited by high-intensity somatosensory stimulation.26,27 An absence of a direct correlation between pain 
threshold and pain-related traits (eg, pain catastrophizing) was revealed,28 leaving a poor explanation between these 
dimensions and sensitivity. Considering that pain threshold is a perception of pain that involves complex sensory 
processing, rather than a simple response to stimulus intensity,1 this study used the Pain Sensitivity Questionnaire 
(PSQ), which assesses responses to imagined painful everyday situations,25 to classify individuals into either a low or 
high pain sensitivity group by applying Gaussian mixture modeling. Then, the relationship between pain-related traits 
(eg, pain threshold, tolerance, vigilance, and catastrophizing) was examined to explore how these traits varied across 
individuals with low and high pain sensitivity. Considering that pain has three (ie, sensory, emotional, and cognitive) 
components,1 we expected connections among these traits related different components to differ between high and low 
sensitivity groups. In different high and low sensitivity groups, these pain-related traits across dimensions would be 
positively intercorrelated, indicating a shared disposition toward amplified pain processing. Moreover, we anticipated that 
cognitive–affective factors (catastrophizing and vigilance) would mediate the relationship between sensory thresholds 
and experimentally induced pain reports.

Methods
Participants
A power analysis conducted in G*Power Version 3.1 determined that a sample size of 84 participants (42 per group) was 
required to detect a moderate effect (Cohen’s d = 0.80).29 After excluding 6 participants who did not complete the full 
experiment, a total of 92 participants (aged 22 to 27) took part in this study (Table 1). Participants were instructed to 
refrain from consuming alcohol or pain medications for the 24 hours preceding the study.30 Informed consent was 
obtained from all participants, and all were compensated for their participation upon completion of the required tasks.

Self-Reported Pain Questionnaires
Pain Sensitivity Questionnaire (PSQ)
The PSQ comprises 17 items assessing the respondent’s perception of various imagined physical stimuli that could be 
experienced in daily life (eg, “Imagine you bump your shin badly on a hard edge. How painful would that be for you?”;31 

Cronbach’s α = 0.93). Respondents rated the pain intensity of each scenario on a numeric rating scale ranging from 0 
(“no pain”) to 10 (“the worst pain imaginable”). Three items (ie, items 5, 9, and 13) describe non-painful situations, act 
as control items, thus their scores are excluded while calculating the total score. The remaining 14 item scores are used to 
calculate the total PSQ score, which can then serve as a measure of pain sensitivity.
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Pain Catastrophizing Scale (PCS)
The PCS consists of 13 items, and is used to quantify the thoughts and feelings the respondent associates with pain (eg, “I 
worry all the time about whether the pain will end”;32 Cronbach’s α = 0.93). The PCS has been shown to be positively 
correlated with respondents’ risk of developing chronic pain.33 Respondents are asked to indicate the degree to which 
they have the described thoughts or feelings when experiencing pain by rating each item on a numeric rating scale 
ranging from 0 (“not at all”) to 4 (“all the time”). The PCS comprises three subscales: helplessness (feeling unable to 
cope effectively with pain, items 1 to 5, and 12), magnification (the exaggeration of perceived pain-related threats, items 
6, 7, and 13), and rumination (the tendency to focus on pain, items 8 to 11).

Pain Vigilance and Awareness Questionnaire (PVAQ)
The PVAQ is made up of 16 items which measure respondents’ attention and awareness of pain (eg, “I am very sensitive 
to pain”;17 Cronbach’s α = 0.80), and its total score is considered to be indicative of a respondent’s degree of pain 
hypervigilance.34 Respondents rate how frequently they experience each described sensation on a numeric rating scale 
ranging from 0 (“never”) to 5 (“always”).

Somatosensory Sensitivity Scales (SeSS)
The SeSS consists of three subscales which measure respondents’ sensitivity to auditory (10 items), visual (10 items), and 
somatosensory stimuli (15 items).35 In this study, only the somatosensory subscale was used, which includes items 
related to touch (eg, “I do not like walking barefoot on a carpet”, 9 items), pain (eg, “I cannot hold a hot tea cup”, 4 
items), and itch (eg, “Wool sweaters make me itchy”, 2 items), with a Cronbach’s α = 0.79. As no formal Chinese version 
of the scale currently existed, we first conducted a translation process to ensure its cultural and linguistic appropriateness. 
Two bilingual experts first translated the scale into Chinese, after which a third expert re-translated it back into English. 
The back-translated version of the scale was then sent to the original author to confirm the intent of all items remained 
unchanged. To further validate the translated scale, after the current study was completed, an additional 74 participants 
(45 females, age = 23.59 ± 0.98 years, rangeage = 22–27 years) who had not participated in the current study were 

Table 1 Participants’ Demographics and Pain-Related Variables

Variables Mean ± SD N K-S

Sample size / 92 (33 male) /
Age (years) 23.73 ± 1.10 92 0.268

Room temperature (°C) 24.01 ± 2.44 92 0.179

Palm temperature (°C) 36.10 ± 0.63 90 0.217
Back of hand temperature (°C) 36.19 ± 0.71 90 0.237

PSQ score 72.62 ± 23.88 92 0.070

PVAQ score 28.11 ± 12.31 92 0.090
PCS score 37.37 ± 8.76 92 0.054

Rumination 7.60 ± 4.00 92 0.087
Magnification 4.62 ± 2.75 92 0.125

Helplessness 8.91 ± 5.13 92 0.102

SeSS score 21.13 ± 10.86 92 0.073
Tactile 19.34 ± 6.03 92 0.086

Pain 11.23 ± 3.22 92 0.115

Itch 5.61 ± 2.18 92 0.115
MDT 2.25 ± 0.41 92 0.095

MPT 4.07 ± 0.65 92 0.127

PPT 7.63 ± 2.51 92 0.130
PTT 13.59 ± 5.09 92 0.112

Abbreviations: PSQ, Pain Sensitivity Scale; PVAQ, Pain Vigilance and Awareness 
Questionnaire; PCS, Pain Catastrophizing Scale; SeSS, Somatosensory Sensitivity Scales; 
MDT, mechanical detection threshold; MPT, mechanical pain threshold; PPT, pressure pain 
threshold; PTT, pressure tolerance threshold.
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recruited to complete the Chinese-translated SeSS, resulting in a Cronbach’s α of 0.78 and an intra-class correlation 
coefficient of 0.80 for test-retest reliability.

Experimental Pain Threshold
Mechanical Detection and Mechanical Pain Thresholds
Participants’ mechanical detection threshold (MDT) and mechanical pain threshold (MPT) were assessed using von Frey 
filaments (Semmes-Weinstein monofilament set, Aesthesio, USA), which includes 20 filaments of varying diameters 
(sizes 1.65 to 6.65), corresponding to forces ranging from 0.008 to 300 g. The filament was applied vertically to the 
centre of the dorsum of the hand, with pressure increasing gradually until the filament bowed.36 This process took 
approximately one second.

Both the MDT and MPT were measured using the method of limits,37 with filaments applied randomly to either the 
left or right hand. Each filament size was applied to the participant’s arm thrice, with an interval of approximately 1 
s between each filament application. The first filament perceived by the participant (indicated by them saying “yes”) was 
recorded as the supra-threshold value. Then, filaments were applied in decreasing order of force until the participant no 
longer perceived the sensation (indicated by them saying “no”) to mark the infra-threshold value.38 The MDT and MPT 
were then calculated by taking the geometric means of the eight values (four supra-threshold and four infra-threshold); 
specifically, these values were multiplied together, and the eighth root was taken to determine each participant’s 
mechanical detection and pain thresholds.39

Pressure Pain Threshold and Pressure Pain Tolerance
Participants’ pressure pain threshold (PPT) and pressure tolerance threshold (PTT) were assessed on the thenar eminence 
of the hand opposite the one used to test the MDT and MPT using a handheld algometer (probe diameter = 1 cm; 
FPX200, Wagner Instruments, USA). The participant was instructed to indicate when they first felt pain, at which point 
the pressure was immediately released.37 The pressure value recorded at this point was noted as the PPT. This procedure 
was repeated five times, with a 30-second rest period between trials.

Similarly, the PTT was measured by gradually increasing the pressure until the participant reported it as being 
“unbearable.” The pressure was then stopped, and the value was recorded as the PTT. This process was also repeated five 
times, with a 60-second rest period between each trial.28 The final PPT and PTT values were calculated as the mean of 
the five trials.

Procedure
After providing their informed consent, participants first completed the PSQ, PCS, PVAQ, and SeSS questionnaires 
(Figure 1). Next, the MDT and MPT were assessed on the dorsum of the participant’s right or left hand using von 
Frey filaments; 55 participants were tested on the left hand and 37 on their right. Following these tests, the PPT and 
PTT were measured on the palm of the participant’s opposite hand, at the thenar eminence. All participants were 

Figure 1 Flowchart of the current study.
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instructed to keep their eyes closed throughout the mechanical stimuli assessment procedure to minimize perceptual 
bias.

Statistical Analysis
All statistical analyses were performed using IBM SPSS Statistics version 26.0 (IBM Corp., Armonk, NY, USA). 
Descriptive statistics (including the Kolmogorov–Smirnov test) were first computed for all primary variables. The 
PROCESS macro (version 3.5 by Andrew F. Hayes) was used for mediation analysis, which was conducted using 
a bias-corrected bootstrap procedure (5,000 resamples), with 95% confidence intervals (CI) to determine the sig-
nificance of indirect effects. Then, pain sensitivity classes were divided by the Gaussian Mixed Model (GMM). Group 
differences in pain traits and experimental pain thresholds were examined using independent-sample t-tests and 
Pearson correlations. Finally, the correlation coefficients derived from the correlation analysis of the two groups of 
subjects were subjected to a Fisher’s Z-test to compare the similarities and differences between the relationships of the 
pain-related variables between the two groups. All statistical tests were two-tailed, with a significance level set at 
p < 0.05.

Results
Associations Between Pain Assessment Dimensions
First, data normality was assessed using the Kolmogorov–Smirnov test (Table 1), with data points beyond three standard 
deviations from the mean treated as missing values. Pearson correlation analysis revealed that the variables of pain 
cognitive dimensions were correlated (see Table S1). Specifically, the PSQ score was strongly positively correlated with 
both the PCS score (R2 = 0.42, p < 0.001) and the PVAQ score (R2 = 0.30, p = 0.002). Additionally, the PVAQ score was 
significantly positively correlated with the PCS score (R2 = 0.48, p < 0.001). Significant positive correlations were also 
observed between the pain sensory dimension variables, that is, the peripheral sensibility thresholds, the PPT and PTT 
values (R2 = 0.66, p < 0.001), as well as the MDT and MPT values (R2 = 0.37, p < 0.001). Regarding the SeSS results, 
the pain subscale score was positively correlated with those of the other two subscales: tactile (SeSS-tactile: R2 = 0.37, 
ptactile < 0.001) and itch (SeSS-itch: R2 = 0.29, pitch = 0.003).

The analysis also revealed associations between the cognitive and sensory dimensions of pain perception. Significant 
negative correlations were found between the PSQ score and the MPT value (R2 = –0.29, p = 0.002), between the PVAQ 
score and the MDT value (R2 = –0.24, p = 0.013), and between the PVAQ score and the MPT value (R2 = –0.19, p = 
0.048). These results suggest that individuals with greater sensitivity to mechanical stimuli tend to have higher levels of 
subjective pain cognition. In contrast, a significant positive correlation was observed between the PVAQ score and the 
PTT value (R2 = 0.28, p = 0.004), indicating that individuals who are more vigilant toward pain may have a higher 
tolerance for pressure pain. Additionally, significant positive correlations were found between the PSQ and SeSS-pain 
scores (R2 = 0.42, p < 0.001), suggesting that greater pain sensitivity is aligned with heightened somatosensory 
sensitivity.

Given the complex relationship between the cognitive and sensory dimensions of pain perception, the mediation 
analysis was conducted using Process (version 4.2) in SPSS 23. Pain sensory dimension (ie, thresholds, quantified by the 
MDT/MPT/PPT/PTT) was set as the independent variable, specific cognitive pain dimensions (ie, the PCS) as the 
dependent variable, and the other cognitive dimensions (ie, the PSQ, the PVAQ) as potential mediators. Age and 
temperature were included as control variables. The bootstrapping method (5,000 samples, Model 6) was employed 
for significance testing.40,41 The results indicated that the PSQ and the PVAQ mediated the relationship between the MPT 
and the PCS (R2 = 0.17, MSE = 496.26, F(5,84) = 4.21, p = 0.004, Figure 2). Specifically, two indirect pathways were 
identified: (1) from the MPT to the PSQ, and then to the PCS (indirect effect = −0.10, 95% CI = [−0.2189, −0.0157]), and 
(2) from the MPT to the PSQ, then to the PVAQ, and finally to the PCS (indirect effect = −0.028, 95% CI = [−0.0693, 
−0.0021]). These findings suggest that a greater sensitivity to mechanical pain is associated with a higher level of pain 
catastrophizing, with subjective pain sensitivity playing a key regulatory role.
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Pain Sensitivity Classes Divided by the Gaussian Mixed Model (GMM)
Building on the observed effects of pain sensitivity revealed in the mediation analysis and its relevance to pain 
perception,42 a GMM analysis was conducted to investigate pain characteristics across different sensitivity groups. 
This analysis was performed using the scikit-learn package (version 1.5.2) in Python 3.10.5.43 The mixture model was 
applied to the PSQ and SeSS pain subscale scores to define distinct pain sensitivity classes and assign participants 
accordingly. To identify the optimal model, two criteria were used: (1) the absence of spurious classes and (2) the lowest 
Bayesian Information Criterion (BIC) value.44

The model with two classes, yielding the lowest BIC value of 32.54, was selected as the best-fitting model. The two 
identified classes were labeled low pain sensitivity (LPS; PSQ: 54.13 ± 13.35, SeSS-pain: 9.30 ± 2.42, n = 47) and high 
pain sensitivity (HPS; PSQ: 91.93 ± 15.69, SeSS-pain: 13.24 ± 2.69, n = 45), which aligns with previous study results.21 

Independent samples t-tests confirmed that the PSQ and SeSS-pain scores differed significantly between the two groups: 
t(90) = –12.47, pPSQ <0.001; t(90) = –7.40, pSeSS-pain < 0.001, validating the grouping (Figure 3A).

Figure 2 Pain sensitivity and vigilance mediating the mechanical pain threshold negative effect on pain catastrophizing.

Figure 3 High and low sensitivity grouping. (A) Grouping according to GMM. (B) Discrepancy in pain-related traits across LPS and HPS. 
Notes: *p < 0.05, ***p < 0.005. 
Abbreviations: LPS, low pain sensitivity; HPS, High pain sensitivity.
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Variability in Pain Traits Correlations Across High and Low Sensitivity Groups
Next, pain-related traits in both cognitive and sensory dimensions were compared between the HPS and LPS groups. 
Independent samples t-tests showed that the HPS group had significantly higher scores on several pain-related cognitive 
dimensions than the LPS group: PVAQ (40.56 ± 8.94 vs 34.32 ± 7.48), t(90) = 3.64, p < 0.001; PCS (26.71 ± 9.89 vs 
15.79 ± 8.95), t(90) = 5.56, p < 0.001; SeSS-itch (6.18 ± 2.05 vs 5.06 ± 2.19), t(90) = 2.52, p = 0.014; SeSS-tactile (21.22 ± 
5.31 vs 17.53 ± 6.18), t(90) = 3.07, p = 0.003 (Figure 3B). Additionally, the MPT value was significantly lower in the HPS 
group (3.91 ± 0.53 vs 4.22 ± 0.73), t(90) = –2.30, p = 0.024, confirming the accuracy of the groupings. These findings 
suggest that individuals with higher pain sensitivity also tend to exhibit elevated levels of other pain-related traits in both 
cognitive and sensory dimensions.

Interestingly, variability was observed in the correlations of the different pain-related traits between the HPS and LPS 
groups. When examining correlations within each group (Figure 4A), a significant positive correlation was found 
between pain vigilance and pain catastrophizing in the HPS group (R2 = 0.61, p < 0.001), but no such correlation was 
seen in the LPS group (R2 = 0.17, p = 0.262). The results of the test for comparing correlations (https://www. 
psychometrica.de/correlation.html) showed that the difference in correlation exponents was statistically significant (Z = 
2.49, p = 0.006, Figure 4B). In contrast, in the LPS group, significant positive correlations were observed between the 
MPT and MDT, SeSS-pain and SeSS-itch, and SeSS-tactile and SeSS-itch, but these correlations were absent in the HPS 
group (LPS: R2 = 0.43, p = 0.003 vs HPS: R2 = –0.13, p = 0.400, Z = –2.738, pMPTandMDT = 0.003; LPS: R2 = 0.36, p = 
0.014 vs HPS: R2 = 0.01, p = 0.956, Z = –1.701, pSeSS-painanditch = 0.044; LPS: R2 = 0.28, p = 0.057 vs HPS: R2 = –0.19, 
p = 0.223; Z = –2.225, pSeSS-tactileanditch = 0.013). These findings suggest that cognitive pain traits are more strongly 
correlated in those experiencing HPS, while sensory pain traits show stronger correlations in those experiencing LPS.

Discussion
This study explored variability in pain-related traits across low and high pain sensitivity groups using various pain scales 
as well as quantitative sensory tests. Pain sensitivity was found to mediate the relationship between pain thresholds 
(measured by mechanical pain) and pain catastrophizing. Specifically, individuals with a higher level of pain sensitivity 
also exhibited higher scores on cognitive pain-related traits. More importantly, distinct patterns were observed in the 
correlations of pain-related traits. In the HPS group, cognitive pain traits were significantly correlated, while sensory pain 

Figure 4 Variability in pain trait correlations across high and low sensitivity groups. (A) Pain-related variable correlations between the two groups. (B) Comparisons of 
correlations between the two groups. 
Notes: Pain toleration = PTT value subtracted from PPT value, *p < 0.05; **p < 0.01; ***p < 0.005.
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traits showed stronger correlations in the LPS group. This suggests that cognitive traits are more interrelated in 
individuals with high pain sensitivity, while sensory traits are more interrelated in those with low pain sensitivity.

As a sensory component of pain, pain threshold (measured in this study by mechanical pain) influences pain 
catastrophizing through its interaction with self-reported pain sensitivity. Pain catastrophizing, which involves the 
tendency to amplify negative pain experiences,45 has been linked to greater pain sensitivity.46 Individuals who report 
higher cognitive pain sensitivity tend to experience more negative emotions in response to pain, resulting in worse pain 
outcomes.47 Pain sensitivity is also negatively correlated with pain threshold, in that the lower one’s pain threshold, the 
more easily they will perceive pain.45 Actually, while pain threshold reflects the sensory aspect of pain sensitivity, the 
PSQ score reflects its cognitive aspect. Given these connections, it is logical that the PSQ mediates the relationship 
between pain threshold and pain catastrophizing. Although we tested both the mechanical pain threshold and the pressure 
pain threshold, we observed a mediation effect for only the mechanical pain threshold. It should be noted that while both 
the mechanical pain threshold and pressure pain threshold are measured using pressure-based threshold testing,48 but the 
mechanical pain threshold has a smaller application area than the pressure pain threshold,49 and as a result, the 
mechanical pain threshold may be more sensitive, making its relationship with pain catastrophizing easier to detect.

We found that individuals with higher pain sensitivity exhibited greater pain-related traits compared to those with 
lower sensitivity (Figure 3B). This suggests that high pain sensitivity is linked to a range of maladaptive effects that 
exacerbate pain. Pain is a complex experience involving both sensory and emotional-cognitive components46 which 
together shape an individual’s response to noxious stimuli. For example, in our previous research, we found that negative 
emotions induced by social rejection could heighten individuals’ pain ratings for simultaneously perceived thermal 
stimuli.50 People with high pain sensitivity are more vulnerable to pain and tend to display more pronounced pain-related 
traits.48,49 These traits, in turn, influence pain perception during painful experiences.51 Over time, this interplay between 
sensitivity and pain traits can lead to a cycle of heightened sensitivity and increased pain-related traits, highlighting the 
multi-dimensional nature of experiencing pain.

This study also revealed differences in the correlations of pain-related traits between the HPS and LPS groups. 
Consistent with the findings of previous studies which have shown significant positive correlations among pain-related 
traits,13,17,52 our findings demonstrated that cognitive pain traits (as quantified by the PCS and PVAQ) were strongly 
correlated in the high pain sensitivity group. This suggests that individuals with high pain sensitivity exhibit greater 
consistency in their cognitive pain-related traits. The PCS measures respondents’ negative thoughts about pain,53 while 
the PVAQ reflects respondents’ tendency to focus on pain.54 Both traits, which reflect the cognitive aspect of pain, are 
known to contribute to the development of chronic pain.55 As noted earlier, cognitive traits can interact to worsen pain 
perception,51 potentially leading to increased pain sensitivity after pain exposure. Thus, cognitive pain traits may co-vary 
with high pain sensitivity.

In contrast, sensory pain traits (ie, the MPT and MDT, or the SeSS-itch and SeSS-pain) were found to be significantly 
correlated in the low pain sensitivity group. This suggests that individuals with low pain sensitivity have greater 
consistency in their sensory pain traits. Pain threshold, a key measure of the sensory-discriminative component of 
pain,56,57 is associated with one’s detection and reflexive response to noxious stimuli.58 Similarly, the itch and pain 
subdomains of the SeSS reflect one’s sensitivity to somatic sensory stimuli.59 These traits all involve responses to direct 
sensory stimulation. For individuals with low pain sensitivity, pain perception is relatively straightforward, driven 
primarily by noxious stimuli. Therefore, in the current study, sensory pain traits tended to be interrelated in the low 
pain sensitivity group.

The discrepancies between the two groups suggest that individuals with low pain sensitivity show more consistent 
perceptions across different sensory components of experiencing pain, while those with high pain sensitivity are more 
likely to exhibit correlated perceptions across cognitive components of experiencing pain, specifically. This difference 
may reflect the influence of cognitive processes on pain perception.35 In individuals with high pain sensitivity, cognitive 
factors may modulate the way they process noxious stimuli, leading to a more intense pain experience.60,61 

Comparatively, individuals with low pain sensitivity tend to perceive noxious stimuli in a more straightforward and 
less amplified manner.62
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This study has several limitations that should be noted. First, although the sample size is acceptable, it is still 
relatively small. Future studies should use larger sample sizes to help enhance the generalizability of the findings. 
Second, participants in this study were limited to college students, which restricts the generalizability of our findings to 
older adults or clinical populations. Prior research indicates that pain sensitivity and related psychological traits may vary 
systematically across the lifespan.63 For instance, older individuals typically exhibit higher sensory thresholds (ie, lower 
pain sensitivity) and lower levels of pain catastrophizing compared to younger adults.64–66 These findings suggest that 
pain traits are not uniformly stable across age groups. Therefore, the conclusions of the present study, while informative, 
should be interpreted as primarily applicable to young, healthy adults. Future studies should include more age-diverse 
and clinical samples to validate pain traits’ stability and clinical relevance across the lifespan. Third, this study did not 
include measurements of emotional components of pain, nor of other relevant variables, such as pain anxiety. To do so in 
future research could provide us with a more comprehensive understanding of a wider range of the traits of pain.

Conclusions
This study identifies an interesting discrepancy in pain traits, specifically between those young healthy adults with a low 
or high sensitivity to pain. Cognitive pain traits were correlated in the high pain sensitivity group, while sensory pain 
traits were correlated in the low pain sensitivity group. Given that experimental pain sensitivity is often linked to clinical 
pain sensitivity,54 these findings offer valuable insights for clinical practice by suggesting that effective coping strategies 
should be tailored to the specific sensitivity profile of the individual. For instance, cognitive-behavioral therapy can assist 
highly sensitive individuals in reframing maladaptive thoughts related to pain. In contrast, physical therapy may serve as 
an effective modality for pain modulation.
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