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Introduction: Pancreatic Quantitative Sensory Testing (P-QST) is a neurosensory evaluation used to characterize pancreatic pain. 
Given racial differences in experimental pain sensitivity, it is crucial to investigate this phenomenon before widespread P-QST 
adoption. We aimed to study experimental pain sensitivity in African American (AA) vs non-AA individuals with no abdominal pain 
or known pancreatic disease (controls), and AA controls vs AA participants with chronic pancreatitis (CP).
Methods: In this cross-sectional, multi-center study, race was dichotomized (AA and non-AA) and was self-reported. Participants 
underwent P-QST testing assessing pressure pain detection threshold (pPDT), pressure tolerance threshold (pPTT), cold pressor 
endurance (CPE), conditioned pain modulation (CPM), temporal summation (TS), and the Hospital Anxiety and Depression Scale 
(HADS).
Results: A total of 157 AA and 110 non-AA control participants were tested, as well as 35 AA participants with CP. No differences in 
P-QST testing were seen between racial groups in control participants. Compared to AA controls, AA participants with CP showed 
signs of impaired CPM, significantly lower pPTTs and suggestion of lower pPDTs, as well as increased TS scores of the upper 
abdomen. The lower pPDTs and pPTTs and decreased CPM in AA CP participants compared to AA controls are consistent with 
findings in other racial groups.
Conclusion: No significant differences in experimental pain results were found between AA and non-AA controls. Alterations in 
experimental pain sensitivity appear to mainly accompany the CP disease state in the group of AA participants studied.
Keywords: abdominal pain, chronic pancreatitis, African American, hyperalgesia, chronic pain, pain tolerance, pain threshold

Introduction
Quantitative sensory testing is a standardized set of experimental nerve stimulations designed to characterize nociceptive 
patterns and used in multiple diseases manifesting with chronic pain. Differences in experimental pain sensitivity have 
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been previously reported in African American (AA) individuals, compared to other racial groups.1 Pancreatic 
Quantitative Sensory Testing (P-QST), a protocol designed for use in pancreatic disease to identify individuals with or 
without evidence of widespread hyperalgesia (suggesting central sensitization), has been increasingly used in the 
characterization of pancreatic pain.2–4 However, it is not known whether there are racial differences in the output from 
the test. This phenomenon is important to investigate prior to the broader dissemination of P-QST in clinical settings.

Chronic pancreatitis (CP) disproportionately affects AA individuals, compared to non-AA populations, in the United 
States.5,6 Compared to non-AA individuals with CP, AA individuals with CP have a higher frequency of pain as well as 
more constant and severe pain.7 Racial differences have been reported between AA and other groups in response to both 
experimental and clinical pain.8,9 However, many prior studies have been small or performed in young, healthy groups, 
limiting our ability to extrapolate these findings to larger and older age groups.10 Therefore, it is important to evaluate 
baseline sensory testing differences in AA individuals in an adequately sized and age-diverse group, to be able to apply 
this information to the future interpretation of sensory testing results in AA individuals with CP.

We hypothesize that there are differences in experimental pain sensitivity between AA and non-AA individuals. The 
aim of this study is to evaluate the sensory testing parameters of the P-QST protocol—including mechanical pain 
thresholds (pressure pain detection threshold [pPDT] and pressure pain tolerance threshold [pPTT]), cold pressor 
endurance (CPE), conditioned pain modulation (CPM), and temporal summation (TS) — in AA individuals without 
abdominal pain or known pancreas disease, to establish normative values in this specific population, compared to non- 
AA participants. The pPDT/pPTT measures reflect mechanical pain threshold/tolerance, while the CPM assessment 
reflects endogenous pain inhibition and TS is thought to reflect a “wind-up” phenomenon that reflects increased pain 
perception to repeated stimuli, a key mechanism in central sensitization An additional aim of this study is to evaluate 
these same sensory parameters in AA participants with no abdominal pain or pancreas disease (controls) versus AA 
participants with CP, to determine experimental pain sensitivity pattern differences between these groups.

Methods
Control Participants
Participants who self-identified their race as Black or AA at a screening interview and via the demographic questionnaire 
(options: American Indian/Alaska Native, Asian, Native Hawaiian or Other Pacific Islander, Black or African American, 
White, Unknown or Prefer not to respond) were recruited at four pancreas centers: The University of Pittsburgh Medical 
Center (Pittsburgh, PA, USA), The Johns Hopkins University Medical Center (Baltimore, MD, USA), Indiana University 
School of Medicine (Indianapolis, IN, USA), The Ohio State University Wexner Medical Center (Columbus, OH, USA). 
Institutional Review Board approval was obtained at each of these sites individually (University of Pittsburgh IRB 
Protocol PRO17060648, Johns Hopkins IRB 00143375, Indiana University School of Medicine IRB 1909843967, Ohio 
State University Wexner Medical Center IRB 2018H0444). This study is compliant with principles laid out in the 
Declaration of Helskinki. In addition, a total of 122 non-AA control participants (group who self-identified as one of the 
other categories on demographic questionnaire) were ascertained from International Pancreatic Pain Consortium (IPPC) 
studies who were recruited through advertisements and with the AA group.2 The study was registered with Clinicaltrials. 
gov (NCT03434392). Participants eligible for this study were ≥18 years of age and had no pancreatic disease and no 
abdominal pain. Participants were excluded from the study if they had abdominal pain more than six times within the 
past year, had evidence of medical or surgical disease of importance as judged by the investigators of each site, or were 
known to be pregnant at the time of screening. Recruitment efforts focused on obtaining equal numbers of men and 
women and equal numbers of younger adults and older adults. When a category was filled for age/sex group, recruitment 
for additional participants in that group ended. All participants (control and CP) underwent informed consent: a formal 
consent document was signed by all participants prior to any study activities being performed.

Participants with CP
A total of 35 AA participants with CP were included for evaluation in the sub-study of AA controls versus AA 
individuals affected with CP. Participants with CP were enrolled at all four centers during the period of control 
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enrollment. Eligible CP participants were ≥ 18 years of age and met Cambridge III or IV criteria on cross-sectional 
imaging or met definitive M-ANNHEIM criteria for CP.11 CP participants were excluded if they had previously 
undergone pancreatic surgery or any organ transplantation. They were also excluded if they were affected by another 
abdominal pain condition that they were unable to distinguish from pancreatic pain. Additionally, CP participants were 
excluded if they were having an attack of acute pancreatitis at the time of enrollment.

Clinical Pain Assessment
The demographics for each participant, including the participant’s age; race; ethnicity; sex; and history of opioid, 
antidepressant, and gabapentinoids use, were recorded. The Hospital Anxiety and Depression Scale (HADS) was used 
to assess anxiety and depression.12,13

P-QST Procedures
All P-QST procedures were performed by trained study personnel, using the same equipment and standardized test 
sequence.

Static P-QST
The static P-QST included CPE (described below with CPM) and pressure stimulation thresholds that were tested using 
a pressure algometer with a 1.0 cm2 probe (Algometer Type II, SOMEDIC Electronics, Solna, Sweden). The pPDT and 
pPTT were obtained on the participant’s dominant side at 5 different sites: C5 (clavicula), T10 back (pancreatic 
viscerotome), T10 ventral (upper abdominal area – pancreatic viscerotome), L1 (anterior superior iliac crest), and L4 
(the quadriceps 15 cm above the patella). The assessment parameter was the pressure at the predefined sensory threshold, 
measured in kPa. The pPDT and pPPT sums were calculated using the sum of pPDTs and pPTTs across the different 
stimulation sites (dermatomes). The pPDTs and pPTTs ratios were calculated by dividing mean pressure thresholds in 
pancreatic (T10 ventral and T10 back) dermatomes by mean pressure thresholds of C5, L1, and L4 dermatomes.

Dynamic P-QST
Assessment included temporal summation and conditional pain modulation (CPM). CPM can be experimentally induced 
by immersion of the dominant hand in ice-chilled water (2.0±0.3°C) for 120 seconds (the cold pressor test).14 If the pain 
became intolerable before this point, the participants were allowed to remove their hand from the water. The duration of 
hand immersion in cold water in seconds was recorded as CPE (a static QST test). The pPTT was measured on the L4 
dermatome on the nondominant side before and immediately after the cold pressor test as test stimulus. The CPM 
capacity was measured as the absolute and relative changes (%) in pPTT before and after the conditioning stimulation.

Repetitive Pinprick Stimulation (Temporal Summation)
Recordings of TS to repetitive pinprick stimulations at the T10 ventral dermatome and dominant forearm (control area) 
were performed using an 8 mN PinPrick device (Pinprick Stimulatoren, MRC Systems GmbH, Heidelberg, Germany). 
Pain ratings using a 0–10 NRS were obtained verbally after a single stimulation at each site, followed by ten stimulations 
repeated at 1-second intervals. The difference between the ratings in the last and the first scores of the ten stimuli was 
recorded as the TS score.2

Statistics
Data are reported as medians (interquartile ranges [IQRs]) or numbers (%), unless otherwise specified. We compared 
demographics, clinical characteristics, and P-QST parameters between the AA and non-AA groups using Student´s test, 
Mann–Whitney test, or Fisher´s exact test as appropriate. The assumption of normality was checked by inspection of QQ- 
plots. We refrained from multiparameter analyses, as racial subgroups were intentionally well-balanced with respect to 
age and sex distributions (as well as other clinical characteristics). P-values were adjusted for a false discovery rate of 5% 
to account for multiple comparisons. In table form, the results of individual P-QST evaluations are shown in gray; results 
of the indices used in the P-QST algorithm to phenotype study subjects3 are shown in unshaded areas. Mediation analyses 
were performed to test whether anxiety or depression mediated P-QST findings in CP participants. Mediation was 
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assessed via structural equation modeling with 1,000-sample bootstrapping; results are reported as coefficients with 95% 
bias-corrected CIs.15 We used Stata 17.0 (College Station, Texas, USA) for all statistical analyses.

Results
In total, 267 control participants were included in the study, of whom 157 (59%) were in the AA group and 110 (41%) in 
the non-AA group. The majority of non-AA participants self-identified as White. The mean age of participants was 48.0 
(range 18–84) years, and 138 (52%) of the included participants were women. The AA and non-AA groups were well 
balanced with respect to age and sex distributions (Table 1). The prevalence of psychiatric co-morbidities was also 
similar between the two groups. Only a small fraction of participants received opioids and/or antidepressants.

A total of 35 AA participants with CP were included in the study (female n=19 [54%]). The AA control and CP 
groups were well balanced with respect to age and sex distributions. However, compared to AA controls, a significantly 
higher proportion of the participants with CP had symptoms of anxiety (51% vs 13%), depression (40% vs 7%), and 
opioid use (40% vs 3%) (all p < 0.001).

P-QST Parameters in AA vs Non-AA Controls
No differences were seen between racial groups in any of the P-QST indices for either static or dynamic P-QST tests 
(unshaded areas of Table 2). Several statistically significant differences were seen in individual thresholds measured 
(greyed areas of Table 2), including the PPDTs at the abdomen and the L1 dermatome, as well as PPTTs at the T10 
dermatome in both the abdominal and dorsal positions. No clear trend of higher or lower thresholds however was 
detected in AA versus non-AA controls.

P-QST Parameters in AA Controls vs AA Participants with CP
The P-QST parameters for AA controls vs AA participants with CP are reported in Table 3: similar to Table 2 the indices 
are reported in the unshaded areas and individual test results are reported in the grayed areas. There is a borderline 

Table 1 Demographic and Clinical Characteristics of Control Subgroups and Chronic Pancreatitis (CP) 
Subgroup

AA Controls (n=157) Non-AA Controls (n=110) CPa (n=35) P* P**

Sex, n (%)

- Women 83 (53) 55 (50) 19 (54) 0.71 1.000

- Men 74 (47) 55 (50) 16 (45)

Mean age, years ± SD 46.9 ± 16.3 49.7 ± 17.9 50.6 ± 12.1 0.19 0.209

Age distribution, n (%)

<40 54 (34) 35 (32) 6 (17) 0.77 0.062

40–60 54 (34) 36 (33) 19 (54)

>60 49 (31) 39 (35) 10 (29)

Anxiety, n (%)b 20 (13) 19 (20) 18 (51) 0.15 <0.001

Depression, n (%)b 11 (7) 5 (5) 14 (40) 0.79 <0.001

Opioids, n (%) 5(3) 1(1) 14 (40) 0.1 <0.001

Notes: a All chronic pancreatitis patients self reported African American race. b HADS anxiety or depression score >7 was taken as an 
indication of depression and anxiety, respectively. * Significance of the difference between AA controls vs non-AA controls. ** Significance 
of the difference between AA controls and AA patients with chronic pancreatitis. 
Abbreviations: AA, African American; CP, Chronic Pancreatitis.
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Table 2 Pancreatic Quantitative Sensory Testing (P-QST) Parameters in Control Subjects by Racial Subgroups

AA Controls (n=157) Non-AA Controls (n=110) PUncorrected PCorrected

Static P-QST parameters, Median (IQR)

Pressure pain thresholds in kPa

Pancreatic areas:

- T10 dorsum 370 (207) 408 (232) 0.313 0.252

- T10 Abdomen 277 (270) 221 (160) <0.001 0.005

Control areas:

- C5 251 (142) 237 (139) 0.275 0.250

- L1 332 (300) 276 (201) <0.001 0.005

- L4 429 (253) 408 (200) 0.235 0.244

Indices:

- PDT sum (kPa) 1802 (887) 1533 (905) 0.030 0.070

- PDT ratio 0.64 (0.20) 0.67 (0.18) 0.114 0.129

Pressure tolerance thresholds (kPa)

Pancreatic areas:

- T10 dorsum 564 (278) 710 (448) 0.001 0.005

- T10 Abdomen 463 (669) 377 (254) <0.001 0.005

Control areas:

- C5 423 (244) 474 (276) 0.017 0.050

- L1 498 (364) 429 (296) 0.044 0.083

- L4 662 (379) 669 (372) 0.992 0.545

Indices:

- PTT sum (kPa) 2792 (1614) 2739 (1363) 0.523 0.346

- PTT ratio 0.70 (0.24) 0.68 (0.20) 0.157 0.167

Cold pressor endurance time (sec) 106 (78) 120 (67) 0.047 0.083

Dynamic P-QST parameters, 

Median (IQR)

Conditioned pain modulation (%) 18.4 (22.0) 19.2 (19.5) 0.815 0.506

Temporal summation:

- Forearm (VAS) 1 (2) 1 (2) 0.100 0.125

- Upper abdomen (VAS) 1 (2) 1 (2) 0.641 0.390

Notes: Shaded areas of the table represent results of individual quantitative sensory tests. These results are subsequently combined into the indices 
(unshaded areas), which can then used to phenotype and compare groups via published pancreatic quantitative sensory testing algorithm (see text for 
reference). The bold typeface indicates a statistically significant difference between the Afro-American (AA) control cohort and non-AA control cohort after 
adjustment for multiple comparisons using False Discovery Rate corrected P-values. 
Abbreviations: AA, African American; PDT, pain detection threshold; PTT, pain tolerance threshold; VAS, visual analogue scale.
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Table 3 Pancreatic Quantitative Sensory Testing (P-QST) Parameters in AA Controls vs Chronic Pancreatitis Patients*

AA Controls (n=157) CP (n=35) PUncorrected PCorrected

Static P-QST parameters, Median (IQR)

Pressure pain thresholds (kPa)

Pancreatic areas:

- T10 dorsum 370 (207) 456 (433) 0.056 0.066

- T10 Abdomen 277 (270) 188 (228) <0.001 0.004

Control areas:

- C5 251 (142) 276 (258) 0.115 0.106

- L1 332 (300) 181 (243) <0.001 0.004

- L4 429 (253) 601 (441) 0.008 0.013

Indices:

- pPDT sum (kPa) 1802 (887) 1930 (1502) 0.928 0.348

- pPDT ratio 0.64 (0.20) 0.63 (0.21) 0.068 0.066

Pressure tolerance thresholds (kPa)

Pancreatic areas:

- T10 dorsum 564 (278) 566 (434) 0.929 0.348

- T10 Abdomen 463 (669) 195 (260) <0.001 0.004

Control areas:

- C5 423 (244) 405 (461) 0.817 0.348

- L1 498 (364) 330 (137) 0.001 0.004

- L4 662 (379) 687 (438) 0.849 0.348

Indices:

- pPTT sum (kPa) 2792 (1614) 2304 (1412) 0.062 0.066

- pPTT ratio 0.70 (0.24) 0.56 (0.18) <0.001 0.004

Cold pressor endurance time (sec) 106 (78) 80 (91) 0.226 0.128

Dynamic P-QST parameters

Conditioned pain modulation response (median percentage, IQR) 18.4 (22.0) 6.0 (27.0) 0.005 0.009

Temporal summation, median (IQR):

- Forearm (VAS) 1 (2) 2 (3) 0.178 0.126

- Upper abdomen (VAS) 1 (2) 2 (3) 0.001 0.004

Notes: *All individuals were of African American race. Shaded areas of the table represent results of individual quantitative sensory tests. These results are 
subsequently combined into the indices (unshaded areas), which can then used to phenotype and compare groups via published pancreatic quantitative sensory 
testing algorithm (see text for reference). The bold typeface indicates a statistically significant difference between the AA control cohort and the AA chronic 
pancreatitis (CP) cohort after adjustment for multiple comparisons using False Discovery Rate corrected P-values. 
Abbreviations: pPDT, pressure pain detection threshold; pPTT, pressure pain tolerance threshold; VAS, visual analogue scale.
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difference in the pPDT ratio between the two groups (p = 0.066), but there is a highly significant difference in the pPTT 
ratio between these two groups (p = 0.004) with pPTT begin significantly reduced in those with CP compared to controls. 
The CPE time was reduced in CP participants compared to controls, though this was not significant. The median CPM 
response was reduced in CP participants vs controls (6.0 vs.18.4%, p<=0.009). CP participants had increased TS to 
repetitive pinprick stimulation of the upper abdomen (p=0.004). The combination of the differences in upper abdomen 
TS testing and the reduction in pPTT in CP patients compared to controls suggests a higher degree of segmental 
sensitization (around the pancreas) in participants with CP, compared to controls.

Because the CP subgroup of participants had a much higher prevalence of anxiety and depression than controls had, 
mediation analyses were performed. No significant mediation effects were identified (Table 4).

Discussion
The present study evaluated racial differences in experimental pain sensitivity in a group of 157 AA and 110 non-AA 
control participants, as well as differences in pain sensitivity between the AA control participants and 35 AA participants 
with CP. Neither the individual experimental pain parameters nor the static or dynamic P-QST indices results showed any 
consistent differences between AA and non-AA control participants. Compared to AA controls, AA participants with CP 
showed signs of impaired CPM, significantly lower pPTTs and suggestion of lower pPDTs, as well as increased TS 
scores of the upper abdomen. No mediation effects from anxiety or depression on experimental pain sensitivity were 
identified. Together, these findings suggest that alterations in experimental pain sensitivity accompany the CP disease 
state in this group of AA participants.

Racial differences in clinical pain perception have been shown across various clinical pain conditions (eg, migraine 
headache,16 glaucoma,17 AIDS,18 postoperative pain,19 traumatic stress exposures,20 angina pectoris,21 joint pain, and 
arthritis22), with AA participants often reporting greater pain-related symptoms and disabilities independent of baseline 
characteristics such as age, sex, socioeconomic status, and duration of disease.23–25 While prior studies have shown the 
risk of CP is 2–3 folds higher in AA individuals compared to Caucasians,5,26–28 differences in pain patterns and 
experimental pancreatic pain sensitivity in AA individuals have remained unexplored until this study.

Results from prior studies that have examined experimental pain sensitivity in other conditions are too heterogeneous 
to draw simple conclusions. In studies that evaluated thermal-cold and thermal-heat experimental pain thresholds 

Table 4 Summary of the Significance of Direct and Indirect (Mediated) Effects for Sequential Mediation Models in Which 
the Association Between Chronic Pancreatitis (vs Controls) and Pancreatic Quantitative Sensory Testing (P-QST) 
Assessment Parameters (pPDT-Ratio, pPTT Ratio, CPM and TS Abdomen) is Mediated by Psychologic Distress (Anxiety 
and Depression)

Dependent Variable Mediator Path Coefficients Indirect Effect

IV → Mediator Mediator → DV Direct effect IV → DV Coefficient (95% CI)

pPDT ratio Anxiety 0.37† 0.01 −0.06* 0.01 (−0.02–0.02)

Depression 0.31† 0.02 −0.07* 0.01 (−0.01–0.03)

pPTT ratio Anxiety 0.37† −0.04 −0.15† − 0.02 (−0.04–0.01)

Depression 0.31† −0.03 −0.15† −0.01 (−0.04–0.02)

CPM Anxiety 0.39† 0.01 −0.10 0.01 (−0.04–0.05)

Depression 0.33† −0.06 −0.07 −0.02 (−0.07–0.03)

TS abdomen Anxiety 0.39† 0.18 1.31† 0.07 (−0.22–0.38)

Depression 0.33† 0.22 1.31† 0.07 (−0.23–0.48)

Notes: *P<0.05, †P<0.001; Right facing arrow in “path coefficients” clarifies directionality of the result. 
Abbreviations: IV, independent variable; DV, dependent variable; pPDT, pressure pain detection threshold; pPTT, pressure pain tolerance threshold; CPM, 
conditioned pain modulation; TS, temporal summation.
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between AA and non-AA healthy participants, tolerance of thermal-cold and thermal-heat pain have been shown to be 
lower in healthy AA participants than non-AA participants10,29 and in participants with knee osteoarthritis (OA).30 In 
most studies using mechanical-ischemic experimental pain models (using submaximal effort tourniquet test), no 
difference has been reported for pain thresholds, but pain tolerance was found to be lower in AA participants than in non- 
AA participants.10 Studies examining mechanical cutaneous pain (administered with calibrated nylon monofilaments) 
showed higher pain scores in AA, compared to non-AA in middle-aged and older adults31 and participants with knee 
OA.30,32 In mechanical pressure-pain models using pressure algometers, previous studies have shown that healthy AA 
participants9 and AA participants with knee OA exhibit either lower thresholds30,33 or no difference,31,34,35 compared to 
non-AA healthy participants and non-AA participants with knee OA. TS has been more pronounced in AA than non-AA 
healthy participants36 and participants with knee OA.30,32 In other studies, no differences have been reported between the 
AA and non-AA in healthy middle-aged and older adults,31 and AA healthy youth participants had higher thresholds than 
non-AA participants - findings more similar to our own.37 A study by Goodin et al of 225 participants with knee OA did 
show additional clinical relevance in that TS results were able to predict clinical outcomes for pain in non-AA but not 
AA participants, suggesting that these differences could predict clinically meaningful outcomes for specific groups of 
participants.32 CPM findings in other studies have been mixed, with greater pain reduction being seen in non-AA 
participants, compared to AA participants, in one study of 57 healthy adults,38 whereas a second study of 78 healthy 
youth (ages 10 to 17) showed a greater reduction in pain scores in AA participants, compared to non-AA participants.37 

Still other studies have shown no significant differences between CPM results in AA and non-AA participants.9 Overall, 
there are no consistent patterns in the racial differences reported between AA and non-AA groups across multiple studies, 
which aligns with our findings in AA versus non-AA healthy participants.

In our study, AA CP participants were seen to have significantly higher rates of abnormal CPM than AA control 
participants had. Together with the borderline significant difference in pPDT ratio and the difference seen in TS of the 
upper abdomen suggests a pattern of generalized or segmental neuronal sensitization. Some of these differences in results 
may be explained by coping mechanisms in this particular cohort, levels of vigilance among the individuals tested, or 
simply (and potentially most likely) the CP disease process at play.39 The use of any quantitative sensory testing protocol 
in different racial populations will be most accurate if first tested in control participants, to understand any underlying 
racial differences.40–42

Disparities in pain sensitivity have been frequently associated with various psychological factors such as anxiety and 
depression.10,43 However, the present study found that these psychological variables that were assessed did not have any 
significant differences between AA and non-AA participants. The prevalence of anxiety and depression symptoms are 
higher in the CP population studied here than in healthy controls, a finding that is consistent with prior work.44 However, 
a mediation analysis performed to assess whether these factors were influential on experimental pain sensitivity found 
that psychological distress was not responsible for the differences seen between AA controls and AA CP participants in 
this study. This is also consistent with prior work showing that anxiety and depression symptoms were not independent 
predictors of the specific pain phenotypes characterized by patterns of hyperalgesia.3 Nevertheless, it is possible that 
other unmeasured psychological or socioeconomic factors could have contributed to the findings. Further research is 
needed to elucidate these factors and their potential impact on pain sensitivity across different racial groups.

Recent translational research indicates that differences in pain perception may be related to specific nucleotide 
polymorphisms (SNPs) such as catechol-O-methyl-transferase (COMT), Delta-opioid receptor (OPRD1), Mu-opioid 
receptor (OPRM1), and Vanilloid receptor subtype-1 gene (TRPV1).45–47 In addition, the interaction between race and 
the OPRM1 gene has been found to influence pain sensitivity. One study showed that participants of African ancestry 
who possess a certain genetic variant in the OPRM1 gene experience increased thermal and ischemic pain sensitivity, 
compared to those without the variant. These findings highlight the potential role of genetic factors and ethnicity in pain 
perception and suggest the need for personalized pain management strategies.34

This study has many strengths including its performance across multiple centers and its large cohort of participants. 
The findings of this study inhabit an important space in the literature, shedding some light into the knowledge gap 
about AA patients with CP,7 and also helping to elucidate whether any specific (and different) patterns of sensitivity 
using P-QST testing exist in self-identified AA participants compared to the initial cohort of primarily Caucasian 
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participants who were tested.2 The limitations of the study must however also be acknowledged. Racial identification 
in this study was self-reported and was analyzed as a dichotomous variable, leaving little room for nuance in this 
regard. Racial identification is also not a biologic construct even though historically it may have been regarded in this 
way. With respect to these issues we have attempted to follow expert guidance in relation to the discussion herein 
wherever possible.48 While details of ancestry and ethnicity may have helped to inform our findings more thoroughly, 
unfortunately this information was not available to us. This was a multi-center study with deep phenotyping of all of 
the included participants; however, the studied group still represents a small sample size. Future studies validating 
these findings with larger sample sizes will be essential to helping further clarify these results. Several statistically 
significant differences in individual P-QST parameters were seen between AA and non-AA controls; however, the 
significance of these findings is questionable given the lack of consistent directionality. For this reason, we focused on 
the P-QST indices incorporated in the algorithm used to phenotype study subjects that has previously been published.3 

This work also focused on comparison of AA healthy controls with non-AA healthy controls, and also AA healthy 
controls with AA CP patients. Not included here are any comparisons between AA CP patients and non-AA CP 
patients, as this is outside the scope of the current work. Also importantly, the lack of differences in experimental pain 
findings between AA and non-AA healthy controls should not be utilized to shed light on existing research related to 
racial differences in clinical pain as there is a lack of consensus on how the results of experimental pain testing 
translate to the clinical treatment of pain.

Conclusions
In conclusion, the present study found that there were no consistent experimental pain testing differences between AA 
control participants and non-AA control participants. AA participants with CP had a significantly higher prevalence of 
abnormal CPM than AA control participants had, along with lower pressure thresholds and increased abdominal 
sensitivity, suggesting that these patterns in experimental pain sensitivity in the studied group may be related mostly 
to the CP disease state. The study adds to a growing body of literature highlighting racial differences in experimental pain 
sensitivity. There is a need for further research to elucidate environmental, genetic, and socioeconomic status and their 
impact on pain sensitivity in diverse populations.
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