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Abstract
Quantitative sensory testing (QST) has become commonly used for the assessment of pain in
subjects with clinical conditions. However, there is no consensus about which type of QST is the
best predictor of clinical pain responses.

The purposes of this study were to determine a) the QST measure with strongest association with
clinical pain intensity, and b) if the QST measure continued to predict clinical pain intensity in a
model including relevant psychological factors.

Fifty-nine patients seeking treatment for shoulder pain underwent experimental pain assessment
involving heat and pressure stimuli. The patients also completed validated questionnaires for pain
intensity, pain catastrophizing, anxiety, and depression. The 5th pain rating in a series of
suprathreshold heat pain stimuli accounted for a significant amount of variance in clinical pain
intensity, with no other QST measure contributing to the model. The 5th pain rating remained a
significant contributor to clinical pain intensity when psychological factors were included in the
model. Furthermore, subjects with elevated 5th pain rating, pain catastrophizing, and depression
scores had higher clinical pain intensity ratings in pre and post operative assessments. These data
suggest that assessment of pain should include suprathreshold heat stimuli and psychological
factors separately, and a combination of these factors may be predictive of pain intensity
outcomes.
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Introduction
Quantitative sensory testing (QST) has become increasingly applied to the assessment of
pain in subjects with clinical conditions; however, the stimulus modalities applied and
perceptual responses assessed vary widely across studies. The most commonly used
approaches include measures of pain threshold and tolerance, which provide simple,
unidimensional assessments of pain perception. Temporal Summation (TS) of
suprathreshold heat pain stimuli, a more dynamic form of QST, occurs when repetitive input
over C-fibers induces enhanced responses in dorsal horn (DH) neurons. TS results in the
perception of increased pain despite constant or even reduced peripheral afferent input29
and is thus considered a perceptual manifestation of enhanced central excitability. TS has
been linked to the development and maintenance of chronic pain 1, 6, 30, and is commonly
used for the study of hyperalgesic mechanisms in chronic pain conditions such as
fibromyalgia 33, 35, 36 and temporomandibular disorders. 22, 27However, assessment of
responses to repetitive suprathreshold heat pain stimuli differs from other methods of QST
in that responses to the repeated stimuli yield multiple possible methods of calculating pain
sensitivity indices.

Abundant evidence indicates that psychological factors influence the perception of pain and
exert significant influence on the development and maintenance of chronic conditions. 17,
21, 39 Moreover, psychological factors modulate pain sensitivity 26, but few investigations
have considered the combined influences of psychological factors and experimental pain
sensitivity on clinical pain intensity. Therefore, the present study examined the ability of
different measures of QST, including previous used methods to calculate suprathreshold
heat pain stimuli, to predict clinical pain intensity ratings for subjects with shoulder pain.
The present study also determined if the QST measure continued to predict clinical pain
intensity after considering relevant psychological factors.

Prior studies show that TS was altered among patients with chronic pain syndromes. 1, 6,
22, 27, 30, 33-35 In addition, measures derived from a dynamic QST (suprathreshold heat
pain stimuli) approach are thought to better capture the pain modulatory ability of the central
nervous system in comparison with static measures from pressure or heat stimuli (threshold,
tolerance). 2 However, there appears to be no consensus in the literature for which QST
measure is best associated with clinical pain intensity. Therefore we hypothesized that for
patients with shoulder pain: 1) inter-correlations among QST measures would be low to
moderate, indicating different experimental pain sensitivity components; 2) measures
derived from dynamic QST protocols would have the highest association with shoulder pain
intensity in comparison to static measures; and 3) the identified QST measure would
continue to be associated with shoulder pain intensity in a multivariate model that included
relevant pain-related psychological factors. If these hypotheses are confirmed in a cohort of
individuals with shoulder pain it would add further evidence to support QST responses as
potential markers of chronic pain.

Materials and Methods
Subjects

This analysis includes data from a prospective cohort of consecutive patients seeking
treatment of shoulder disorder, which were recruited from University of Florida’s
Orthopaedics Sports Medicine Institute (OSMI). 17 The cohort study was approved by the
University of Florida Institutional Review Board, and all subjects enrolled in the study
provided informed consent before study participation. The inclusion criteria for being a
participant were: (a) between 18 and 85 years of age, (b) complaints of pain limited to
anterior, lateral, or posterior shoulder, (c) documented or suspected rotator cuff tendinopathy
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(evidence from clinical examination or imaging studies) including small (<1 cm), medium
(1-3 cm), and large (3-5 cm) tears, (d) documented or suspected adhesive capsulitis
(evidence from clinical examination or imaging studies), (e) documented or suspected SLAP
(Superior Labrum from Anterior to Posterior) lesion (evidence from clinical examination or
imaging studies), and (f) scheduled for arthroscopic surgery. Exclusion criteria were: (a)
current complaints of pain greater than the past 3 months involving neck, elbow, hand, low
back, hip, knee, or ankle, (b) massive or complete rotator cuff tear (>5 cm), (c) documented
shoulder OA or RA, (d) prior shoulder surgery within the past year or currently complaining
of pain from prior shoulder surgery, (e) current shoulder fracture, tumor, or infection, (f)
previously diagnosed chronic pain disorder (including, but not limited to IBS, fibromyalgia,
TMD, CLBP, etc), (g) current psychiatric management, and (h) current gastrointestinal or
renal illness.

Measures
All patients completed a standard form to collect demographic and clinical data.

Pain assessments
Clinical pain intensity: Shoulder pain intensity ratings were assessed with the Brief Pain
Inventory (BPI)5, which includes a numerical rating scale (NRS) from 0 to 10 for pain
intensity. Subjects rate their pain intensity over three conditions, the present pain intensity,
the worst pain intensity over the past 24 hours, and the best pain intensity over the past 24
hours. Only the present pain intensity was used for the analyses in this study because it
reflected the pain intensity experienced by the subject at the time QST was administered.

Experimental pain sensitivity
Suprathreshold heat pain stimuli: Suprathreshold heat pain stimuli were applied to the
thenar eminence of the involved (surgery side) and uninvolved hand with a thermode of 2.5
cm2 surface area by a Medoc Neurosensory Analyzer (Ramat Yishai, Israel). Sequences of
10 consecutive heat pulses of < 1 s duration at interpulse intervals of 0.33 Hz were
delivered. 9, 13, 24 Subjects verbally rated the intensity of each heat pulse on a numerical
rating scale from 0 = “no pain” to 100 = “ the worst pain imaginable”.13 The procedure was
performed two times, the first one using 47°C and the second one using 49°C as thermal
intensities. The temperature for the heat pulses rapidly fluctuated (10°C/s) from 41°C as a
baseline temperature for interstimulus intervals, to a peak of 47°C the first trial and from
41°C to a peak of 49°C in the second trial.

Traditional indices derived from suprathreshold heat pain stimuli assessment reported in the
literature include the use of mean of pain ratings 11, 38, the first pain rating 30 the final pain
rating 12, 19, 20, 32, highest pain rating minus the first pain rating 10, and maximal pain
rating 29; while others have not reported a specific method of calculation. For this study the
most commonly utilized indices from previous studies were computed. All our measures
involved data related to the first 5 pulses of suprathreshold heat pain stimuli assessment.
Thus, “TS” was obtained by subtracting the first pain rating from the last pain rating as this
reflected the slope or the amount of temporal summation obtained. 10 The “mean pain
ratings” was the sum of ratings divided by five as this index reflected a baseline stage of
hyperalgesia. 11, 38 The “5th pain rating” was the fifth pain rating from the fifth pulse of
each trial 12, 19, 20, 32, which is considered to represent a simple measure of
suprathreshold heat pain stimuli assessment. 23 The “first pain rating” of each trial was also
considered in the analysis as a competing measure of QST 30, because it is thought to be
mediated primarily by A-delta fiber input. 25
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Heat pain threshold and tolerance: Subjects received a continuously ascending heat
stimulus on their involved (surgery side) and uninvolved arms. The stimulus started at 35°C
and increased at a rate of 0.5°C/second. Subjects were asked to press a button and then rate
their pain with a 0 (no pain) −100 (worst pain imaginable) NRS at the first sensation of pain.
Two different trials were performed, and the average of the two temperatures was calculated
as the heat pain threshold. In a separate trial subjects were asked to indicate when the heat
became so painful that they wished it to stop. Two separate tolerance trials were performed
and the average temperature was recorded as heat pain tolerance. Because pain threshold
and pain tolerance were highly correlated for these subjects (r = 0.85, p<0.01), only pain
tolerance was used in subsequent analyses.

Pressure pain threshold: Pressure pain threshold (PPT) for the involved (surgery side) and
uninvolved arm was assessed using a Fischer pressure algometer with a 1 cm diameter probe
(Pain Diagnostics and Thermography Inc, Great Neck, NY). The algometer was placed
vertically on two different anatomical locations, the acromion of the shoulder (PPacromion)
same anatomical area as the clinical pain, and the masseter muscle (PPmasseter) distant
anatomical area from the source of clinical pain.

PPT was defined as the amount of force (applied at a rate of 1kg per second) required to
produced a sensation of pain distinct from pressure or discomfort. 14 Subjects were asked to
say “pain” immediately when a sensation of pain, was felt. At this point, the experimenter
immediately retracted the algometer and the value of pressure applied was recorded (Kg).
Two PPT measures were performed on each anatomical location (acromion and masseter),
and the average was computed.

Psychological measures
Anxiety: Trait anxiety was assessed with the State-Trait Anxiety Index (STAI). 28 Only the
20 item trait portion of the STAI was used for purposes of our study, and the subjects were
asked to rate their feelings about each statement on a 4-point scale giving the scale a total
range of 20 – 80.

Pain Catastrophizing: Pain catastrophizing was measured by the Pain Catastrophizing
Scale (PCS). 37 PCS consists in 13 descriptions of pain experience in the following form,
for example: “I feel I can’t go on”, “There’s nothing I can do to reduce the intensity of the
pain”. Respondents were asked to indicate whether they agreed with these statements by
using a 5-point rating scale (0, 1, 2, 3, 4). A PCS sum score was calculated from all items
(range, 0 – 52), with a high score indicating a high level of pain catastrophizing.

Depression: Self-report of depressive symptoms was measured using the Beck Depression
Inventory (BDI). 4 The BDI consists of 21 groups of items, which are rated from 0 to 3 in
terms of intensity, that assess both the cognitive/affective and neurovegetative symptoms of
depression. Subjects are asked to circle the statement in each item group that best describes
how they have been feeling in the past week, including today. The ratings are summed to
calculate total depression scores, which can range from 0 to 63.

Data analysis
Data analysis was performed in SPSS, Version 17.0 at alpha level of 0.05. Descriptive
statistics (mean, standard deviation) were calculated for all variables. The distributions of
variables were tested for normality by visual examination and with Kolmogorov-Smirnof
test before used in analysis. For analysis purposes measurements from both arms were
averaged into one score, because paired t-test shows nonsignificant differences (p > 0.05)
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between measures in the right side versus left side, and between involved versus uninvolved
side.

Correlations among QST and clinical pain intensity—Pearson correlations were
calculated between clinical pain intensity, experimental pain sensitivity (TS, mean pain
ratings, 5th pain rating, first pain rating, tolerance, PPacromion, and PPmasseter), and
psychological measures (PCS, STAI, BDI).

Contributions of QST to clinical pain intensity—Multiple regression models were
conducted to assess which QST measures accounted for variance in clinical pain intensity.
Each regression model included age and sex in the first step to control for these potentially
confounding factors. QST measures (TS, mean pain ratings, 5th pain rating, first pain rating,
tolerance, PPacromion, PPmasseter) were then considered in a stepwise manner in the
second step of the regression model. Stepwise regression was used because we wanted to
create a parsimonious model consisting of QST measures with the strongest association with
clinical pain intensity. Different regression models were conducted for each suprathreshold
heat pain stimuli measure (TS, mean pain ratings, 5th pain rating). Variance inflation factor
(VIF) was also reported for the final model to investigate multicollinearity.

Contributions of QST and psychological factors to clinical pain intensity—
After determining which QST measure was associated with clinical pain intensity an
additional hierarchical regression model was conducted. This model determined whether
psychological measures accounted for variance in clinical pain intensity. Age, sex, and the
appropriate QST measure from the previous analyses were entered in the first step. Then,
psychological variables (PCS, STAI, BDI) were entered in the second step in a hierarchical
manner. VIF was reported for the final model to investigate multicollinearity among the
independent variables.

Results
Sample characteristics

A total of 59 patients were included the study. Descriptive statistics for the demographic,
clinical and psychological measures from the sample are summarized in Table I.

Correlations among QST and clinical pain intensity
Pearson correlations among QST measures and clinical pain intensity are summarized in
Table II. Overall, TS, reflected by the increase in pain ratings across the five trials, had no
significant association with clinical pain intensity, had a moderate negative association with
tolerance, PPmasseter, and first pain rating. The mean pain ratings had a strong positive
association with the first pain rating and the 5th pain rating. In addition, mean pain ratings
had a negative moderate to strong association with tolerance and PPacromion, and only the
mean pain ratings at 47°C had a positive moderate association with clinical pain intensity.
The 5th pain rating had a positive strong association with first pain rating and a positive
moderate association with clinical pain intensity. A negative strong to moderate association
was found between 5th pain rating and tolerance, PPacromion, and PPmasseter. Because 5th

pain rating and the mean pain ratings were highly correlated (r = 0.96), and because the 5th

pain rating at 47°C had the highest association with clinical pain intensity (r = 0.46) (Figure
1), only the 5th pain rating at 47°C was considered for further analyses.

Contributions of QST to clinical pain intensity
Hierarchical regression analyses were conducted to determine the contribution of QST
measures to clinical pain intensity. Age and sex accounted for 16% of the total variance in
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clinical pain intensity where only sex appeared as a significant predictor (Table III).
Stepwise analysis indicated that the model with 5th pain rating at 47°C contributed an
additional 10% variance in clinical pain intensity which was a significant addition to the
model (Table III). In this model, sex was no longer a significant predictor. TS and no other
QST measure contributed variance to clinical pain intensity in this analysis. VIF shows
minimal multicollinearity concerns among the independent variables with the highest value
of 1.35.

Correlations among QST, psychological factors and clinical pain intensity
There were no statistically significant associations between the 5th pain rating at 47°C and
psychological measures (PCS, BDI, STAI) (Table IV). Pearson correlations among
psychological variables and clinical pain intensity showed significant associations for PCS (r
= 0.46, p<0.01), and BDI (r = 0.29, p<0.05), as expected.

Contributions of QST and psychological factors to clinical pain intensity
After accounting for age, sex and 5th pain rating at 47°C, the psychological factors (PCS,
STAI, BDI) contributed an additional 17% of the variance in clinical pain intensity with a
significant addition to the model (p<0.01) (Table V).

In this model, PCS and BDI were the unique psychological factors that contributed
significant variance to clinical pain intensity. VIF shows minimal multicollinearity concerns
among the independent variables with the highest value of 2.40 for STAI.

To explore whether psychological factors (BDI and PCS) moderated the relationship
between 5th pain rating at 47°C and clinical pain intensity, hierarchical regression analyses
were conducted. 3 These analyses tested whether psychological factors x 5th pain rating
interaction terms accounted for significant variance in clinical pain intensity after the main
effects of the psychological factors and 5th pain rating main effect terms had been entered in
the model. To reduce multicollinearity we performed a centering process for each predictor
variable by subtracting its own mean before entering into the regression model. Interaction
terms were then computed by multiplying centered psychological variables (BDI and PCD)
with centered 5th pain rating. Interaction terms for BDI x 5th pain rating and PCS x 5th pain
rating did not contribute additional variance to clinical pain intensity (p > 0.05).

Contributions of suprathreshold heat pain responses and psychological factors to post-
operative pain intensity

Another exploratory analysis was then performed to investigate differences in post-operative
pain intensity report (3 months follow-up) based on our previous findings. The PCS, BDI,
and 5th pain rating variables were dichotomized at the median value to create crude high and
low scores that were added to create a separate risk factor variable. Subjects with low scores
(0 and 1) were considered as likely to have low 3 month pain intensity and subjects with
higher scores (2 and 3) were considered as likely to have high 3 month pain intensity. As
expected, subjects having higher risk factor variables scores had significantly higher [t(57) =
−4.10, p <0.001] baseline pain intensity (mean = 5.6, SD =1.9) compared with subjects
having low risk factor variable scores (mean = 3.10, SD = 2.3). Additionally, subjects
having higher risk factor variable scores had significantly higher [t(46) = −3.58, p <0.001]
post-operative pain report (mean = 3.50, SD =2.5) compared with subjects having low risk
factor variable scores (mean = 1.27, SD = 1.70). There were no significant differences,
however, between these groups for change in pain scores (p > 0.05).

Regression analyses were conducted to examine the contribution of high risk factor variable
(high PCS, high BDI, and high 5th pain rating) to post operative clinical pain intensity. After
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accounting for age, sex and baseline clinical pain intensity, the high risk factor variable
contributed an additional 8% of the variance in post operative clinical pain intensity with a
significant addition to the model [F(4,47) = 6.32, p< 0.001]. In this model, baseline clinical
pain (Beta= 0.47, p<0.01), and the high risk variable (Beta= 0.29, p=0.02) were the
significant contributor to post operative clinical pain.

Discussion
This study investigated different measures of QST determined which was most clinically
relevant for patients with shoulder pain. As hypothesized correlations among QST measures
were generally low to moderate in patients with shoulder pain indicating assessment of
different components of pain sensitivity. The 5th pain rating, an index derived from
suprathreshold heat pain stimuli assessment was the QST measure with the highest
association with shoulder pain intensity. This measure remained associated with shoulder
pain intensity in a multivariate model that included psychological factors. The present study
provided evidence to support the clinical validity of suprathreshold heat pain stimuli
assessment by demonstrating its association with clinical pain intensity in comparison to
other QST measures and relevant psychological factors. A recent review 2 suggested that
static pain psychophysics such as threshold and tolerance, may provide a limited view on the
pain processing system in comparison to dynamic measures, such as TS and descending
modulation of pain. Our second hypothesis tested this suggestion as we expected that
measures derived from dynamic QST would have the highest association with shoulder pain
intensity. Contrary to our hypothesis the 5th pain rating was associated with shoulder pain
intensity and this measure does not capture the pain modulatory ability of the central
nervous system. Therefore, these data provide evidence suprathreshold heat pain responses
were a stronger predictor of clinical pain intensity compared with measures of pain threshold
and tolerance.

The results of the current study provide evidence for suprathreshold heat pain response as
the strongest QST measure in association with clinical pain intensity, compared to other
measures included in this study. These results also confirmed the contribution of
catastrophizing and depression as important psychological factors associated with clinical
pain. The use of multiple QST measures in healthy subjects or those with chronic pain
conditions like FM or LBP has been widely investigated. 2, 7-9, 11, 18, 22, 24, 29 There are
fewer studies on QST available for those with shoulder and other upper extremity pain
conditions. 16, 17 Therefore, utilization of a sample with shoulder pain and the investigation
of different indices derived from a suprathreshold heat pain stimuli assessment, made this
study a potentially novel contribution to the literature.

Different indices from suprathreshold heat pain stimuli assessment have been reported in the
literature. 10-12, 19, 20, 29, 31, 32, 38, 40 There is no consensus on the thermal pain
measure with the highest association with clinical pain. This analysis suggests that when
heat pain is evoked with a suprathreshold protocol involving 5 pulses and standardized
temperatures, the mean of pain ratings across all 5 pulses and the rating of the fifth pulse
were highly correlated, and both showed significant associations with clinical pain intensity.
Price et al 23 show that when more than one heat pulse are given with an interpulse interval
≤ 3 seconds, the intensity of first pain decreased with each successive heat pulse, and the
second sensation (second pain) increased in pain perception with each successive heat pulse.
This study provided evidence that the C-fiber component of the 5th heat pain rating is
greater than for the 1st pain rating. Therefore, the stronger association of the 5th pain rating
with clinical pain could be because the 5th pain rating is primarily comprised of C-fiber
component in comparison to the other heat indices used in this study. This study had a
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clinical focus, but future investigation could help to identify the mechanisms involved in the
relationship between the 5th pain rating and clinical pain intensity.

Several studies have examined the role of psychological factors in pain sensitivity 11, 15,
17, 26; however, our findings in this clinical population revealed little association between
psychological factors and QST responses. As expected, our results revealed pain
catastrophizing and depression had a strong association with clinical pain intensity and
remained unique contributors after controlling for age, sex, and 5th pain rating. Exploratory
analyses indicated psychological factors did not moderate the relationship between 5th pain
rating and clinical pain intensity. Additionally, longitudinal analysis revealed that subjects
having 3 risk factors (high PCS, BDI and 5th pain rating) had significantly higher post-
operative pain intensity reports compared with subjects having low risk factors, even when
controlling for pre-operative pain intensity. There were, however, no differences in change
in pain intensity for these risk groups. Even though psychological factors significantly
contributed to clinical pain intensity, results of the multivariate models indicate that 5th pain
rating was consistently one of the strongest contributors to clinical pain intensity.
Psychological factors did not moderate the relationship, suggesting that assessment of pain
should include suprathreshold heat pain stimuli and psychological factors separately.

There is speculation that different pathways exist for the development of idiopathic pain
disorders, such as psychological distress and pain amplification.8 Interestingly, the results of
the present study show that psychological factors (catastrophizing and depression) and
suprathreshold heat pain response contributed separately to clinical pain intensity in patients
with shoulder pain. The present study suggests that psychological factors and pain
amplification represent independent intermediate phenotypes that are associated with
clinical pain severity. Therefore, there might be an overlap in the mechanisms that influence
the development of chronic shoulder pain, as these factors were also hypothesized to be
involved in the model for other idiopathic pain disorders such as fibromyalgia syndrome or
temporomandibular disorders.7

Some important limitations of this study will need to be addressed by future research. First,
this clinical sample failed to show a robust slope in TS, evidenced by a small increase in
pain across our thermal pulse trials. Lack of a robust slope in TS could be a possible reason
why the TS measure did not correlate with clinical pain intensity in this study. Moreover, we
only assessed experimental pain sensitivity at baseline, and we do not have corresponding
data for the post-operative status. Another limitation is that the cross-sectional nature of the
associations presented precludes statements regarding the direction of causality for the
association between experimental pain sensitivity and clinical pain intensity. Finally,
suprathreshold heat pain assessment through TS was the only dynamic QST measure
considered in this study. Future studies should include additional dynamic measures, such as
descending modulation of pain, to determine if they uniquely contribute to variance in
clinical pain intensity.

Despite these limitations, the current study provides evidence for the clinical relevance of
the 5th pain rating of suprathreshold heat pain stimuli assessment based on its association
with clinical pain intensity for patients with shoulder pain. The present study also confirmed
the contribution of catastrophizing and depression as important psychological factors
influencing clinical pain intensity in a potentially novel patient population. Additionally, the
study revealed that the combination of psychophysical and psychosocial risk factors
significantly predicted post-operative pain reports even after controlling for baseline pain
intensity. The present findings suggest that assessing 5th pain rating, pain catastrophizing
and depression might play a role in predicting pain intensity outcomes in future longitudinal
studies.
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Perspective

The current study provides evidence for a suprathreshold heat pain response as a
clinically relevant QST measure for patients with shoulder pain, even after psychological
factors were considered. The present findings suggest that the 5th pain rating from a
series of suprathreshold stimuli, pain catastrophizing, and depression might play a role in
predicting pain intensity outcomes.
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Figure 1.
Scatterplot of clinical pain intensity scores vs fifth pain rating at 47°C

Valencia et al. Page 12

J Pain. Author manuscript; available in PMC 2013 July 01.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Valencia et al. Page 13

Table I

Descriptive data

Variable Value % or SD

Age 50.39 14.92

Sex - (Male) 35 59.3%

  (Female) 24 40.7%

Race – (Caucasian) 51 89.5%

   (African American) 4 7.0%

   (Not specified) 2 3.5%

No medication 29 49.2%

Pain medication 27 45.8%

Involved arm - (Right) 21 35.6%

      (left) 38 64.4%

Pre-operative clinical pain (BPI) 3.92 2.50

STAI 36.60 11.84

PCS 13.44 9.55

BDI 7.14 5.63

Pain tolerance (°C) 48.03 2.22

Pain threshold (°C) 44.34 2.94

Mean pain ratings at 47°C 41.13 26.59

Mean pain ratings at 49°C 43.84 27.59

TS at 47°C −1.5 20.95

TS at 49°C 1.7 12.68

First pain rating at 47°C 41.77 28.09

First pain rating at 49°C 43.19 28.65

Fifth pain rating at 47 °C 38.78 29.11

Fifth pain rating at 49°C 43.74 28.27

Pressure Pain Threshold (Kg)– (PPacromion) 3 .36 1.68

            (PPmasseter) 1.68 0.69

Completed post-operative follow-up 48 81.4%

Post-operative clinical pain (BPI) 1.95 2.20

No post-operative medication 31 52.5%

Post-operative medication 16 27.1%

PCS: Pain Catastrophizing Scale; STAI: State Trait Anxiety Inventory (trait portion of STAI was used); BPI: Brief Pain Inventory; BDI: Beck
Depression Inventory
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Table IV

Pearson correlations among fifth pain rating at 47°C, clinical pain intensity and psychological variables

Clinical
pain

PCS BDI STAI

Fifth pain rating 0.46** 0.11 0.11 0.17

Clinical pain 0.46** 0.29* 0.21

PCS 0.25 0.51**

BDI 0.55**

PCS: Pain Catastrophizing Scale; BDI: Beck Depression Inventory; STAI: State Trait Anxiety Inventory (trait portion of STAI was used)

*
Correlation is significant at the .005 level

**
Correlation is significant at the .001 level
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