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Abstract
AIM: To characterize thermal hypersensitivity in 
patients with constipation- and diarrhea-predominant 
irritable bowel syndrome (IBS).

METHODS: Thermal pain sensitivity was tested among 
patients with diarrhea-predominant IBS (D-IBS) and 
constipation-predominant IBS (C-IBS) compared to 
healthy subjects. A total of 42 patients (29 female and 
13 male; mean age 27.0 ± 6.4 years) with D-IBS; 24 
patients (16 female and eight male; mean age 32.5 
± 8.8 years) with C-IBS; and 52 control subjects (34 
female and 18 male; mean age 27.3 ± 8.0 years) 
participated in the study. Thermal stimuli were delivered 
using a Medoc Thermal Sensory Analyzer with a 3 cm 
× 3 cm surface area. Heat pain threshold (HPTh) and 
heat pain tolerance (HPTo) were assessed on the left 
ventral forearm and left calf using an ascending method 
of limits. The Functional Bowel Disease Severity Index 
(FBDSI) was also obtained for all subjects. 

RESULTS: Controls were less sensitive than C-IBS 
and D-IBS (both at P  < 0.001) with no differences 
between C-IBS and D-IBS for HPTh and HPTo. 

Thermal hyperalgesia was present in both groups of 
IBS patients relative to controls, with IBS patients 
reporting significantly lower pain threshold and pain 
tolerance at both test sites. Cluster analysis revealed 
the presence of subgroups of IBS patients based on 
thermal hyperalgesia. One cluster (17% of the sample) 
showed a profile of heat pain sensitivity very similar to 
that of healthy controls; a second cluster (47% of the 
sample) showed moderate heat pain sensitivity; and a 
third cluster (36% of the sample) showed a very high 
degree of thermal hyperalgesia.

CONCLUSION: A subset of IBS patients had thermal 
hypersensitivity compared to controls, who reported 
significantly lower HPTh and HPTo. All IBS patients 
had a higher score on the FBDSI than controls. 
Interestingly, the subset of IBS patients with high 
thermal sensitivity (36%) had the highest FBDSI 
score compared to the other two groups of IBS 
patients.

© 2009 The WJG Press and Baishideng. All rights reserved.
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INTRODUCTION
Irritable bowel syndrome (IBS) is one of  the most 
common gastrointestinal disorders encountered by 
gastroenterologists. Patients classically present with 
chronic abdominal pain associated with an alteration 
in bowel habits. Even though the pathophysiology 
of  the IBS is unclear, visceral hypersensitivity is a 
common clinical marker of  the disorder[1,2]. Visceral 
hypersensi t iv i ty may account for symptoms of  
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abdominal pain, urgency, and bloating experienced by 
many patients with this disorder.

Although visceral hypersensitivity is considered a 
hallmark feature of  IBS, conflicting evidence exists 
regarding somatic hypersensitivity in this patient 
population. Somatic pain conditions, such as fibromyalgia 
and migraine headaches show significant comorbidity 
with IBS, which suggests that somatic hypersensitivity 
characterizes at least a subpopulation of  IBS patients[2,3]. 
Several investigators have found no evidence for 
heightened somatic pain sensitivity in IBS patients. 
For example, two studies reported that IBS patients 
showed lower sensitivity to painful electrocutaneous 
stimuli compared to healthy controls[4,5]. Also, others 
have reported similar cold pressor pain tolerance in IBS 
patients and controls[6,7]. In contrast, our recent studies 
using hot water immersion have shown widespread 
somatic hyperalgesia associated with IBS[2,8,9], and others 
using the cold pressor test have demonstrated somatic 
hypersensitivity in IBS patients compared with healthy 
controls[3,10].

These conflicting findings may result from differing 
somatic pain testing procedures. Alternatively, patient 
sampling may be a contributing factor, given that there 
may be subgroups of  IBS patients who differ in their 
somatic sensitivity. For example, somatic hypersensitivity 
may be present only in a subset of  patients based on 
IBS subtype [i.e. diarrhea-predominant IBS (D-IBS) 
vs constipation-predominant IBS (C-IBS)], symptom 
severity and/or psychological profile.

Previous studies have explored the correlates of  visceral 
hypersensitivity among patients with IBS[11-16]. For example, 
depression is correlated with rectal pain thresholds only in 
patients who alternate between constipation and diarrhea. 
Others have reported no association of  psychological 
factors with rectal sensitivity; however, hypersensitivity 
to rectal distention is associated with increased IBS 
symptom severity assessed by daily diary[11]. Similarly, 
other investigators have found that rectal pain sensitivity 
is correlated positively with clinical symptoms among 
IBS patients[12-14], while others have reported no such 
association[15,16]. However, the association of  somatic 
hypersensitivity with clinical symptoms in IBS has not been 
evaluated.

To further evaluate somatic hyperalgesia among 
patients with IBS, we evaluated thermal pain sensitivity 
among patients with D-IBS and C-IBS compared with 
healthy subjects. The aims of  the present study were: (a) 
to compare the spatial distribution and magnitude of  
thermal hyperalgesia between D-IBS and C-IBS patients 
and controls; and (b) to compare the spatial distribution 
and magnitude of  thermal hyperalgesia among IBS 
patients as a function of  symptom severity.

MATERIALS AND METHODS
Participants
A total of  42 patients (29 female and 13 male; mean age 
27.0 ± 6.4 years) with D-IBS; 24 patients (16 female and 
eight male; mean age 32.5 ± 8.8 years) with C-IBS; and 52 

control subjects (34 females and 18 male; mean age 27.3 
± 8.0 years) participated in the study. The demographics 
of  the participating subjects are presented in Table 1. 
IBS subjects and healthy controls were recruited via 
advertisements posted at the University of  Florida and 
the Ohio State University. The study was approved by the 
University of  Florida, the North Florida/South Georgia 
Veterans Health System, and the Ohio State University 
Institutional Review Boards. All subjects signed informed 
consent prior to the start of  the study.

None of  the control subjects had any evidence of  
acute or chronic somatic/abdominal pain or IBS based on 
a questionnaire and complete physical examination by an 
experienced gastroenterologist. Also, controls were free of  
any systemic medical disease or psychological conditions 
that could affect sensory responses. All IBS subjects 
had symptoms for at least 5 years. The diagnosis of  IBS 
was made by the same gastroenterologist who examined 
patients based on the ROME Ⅲ criteria and exclusion of  
organic disease[17]. All subjects with IBS were examined 
for fibromyalgia (FM) using the 1990 American College 
of  Rheumatology criteria for FM[18]. None of  the patients 
were diagnosed as having FM. None of  the IBS or control 
subjects were taking analgesics, serotonin uptake inhibitors, 
serotonin antagonists, or tricyclic antidepressants for a 
period of  at least 3 wk prior to the study. 

All subjects underwent experimental psychophysical 
testing during a single session. All sessions were conducted 
between 9 AM and 6 PM to control for circadian rhythm 
effects. Subjects were instructed to refrain from the use of  
any analgesic medication for 48 h and from caffeine for 4 
h before their sessions. Prior to each session, participants 
received a reminder concerning the restrictions on 
analgesic medication and caffeine use.

Female subjects participated during the follicular 
phase of  their cycles (i.e. 4-9 d post onset of  menses). 
This cycle phase was chosen because it is characterized 
generally by the least sensitivity to pain and by minimal 
menstrual cycle related symptoms[19]. The menstrual 
cycle has been reported to alter pain perception in 
women, and IBS symptoms have also been reported 
to fluctuate across the menstrual cycle[20]. In addition, 
the follicular phase was chosen because some female 

Table 1  Demographic variables for IBS patients and controls

 D-IBS 
(n  = 42)

C-IBS 
(n  = 24)

Controls 
(n  = 52)

Age (mean ± SD)       27.0 ± 6.4       32.5 ± 8.8       27.3 ± 8.0
Sex (female), n (%) 29 (69) 16 (67) 34 (64)
FBDSI 62.8 (23.2) 68.4 (25.3) 2.1 (4.9) 
Self-reported race/ethnicity n (%)
White 33 (79) 15 (63) 43 (83)
Black 3 (7)   6 (25) 3 (6)
Hispanic 3 (7) 1 (4) 3 (6)
Asian 3 (7) 2 (8) 3 (6)

D-IBS: Diarrhea-predominant irritable bowel syndrome; C-IBS: 
Constipation-predominant irritable bowel syndrome. Columns may not 
sum to 100%, because values were rounded to the nearest 1%. Scores 
on the Functional Bowel Disorder Severity Index (FBDSI) that share a 
superscript are different at P < 0.01.
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subjects would have been using oral contraceptives (OCs), 
and the follicular phase is the cycle phase during which 
women who use OCs and normal cycling women are the 
most similar in their responses to experimental pain[21]. 

Psychophysical measures
Multiple psychological factors have been related to 
pain responses in a number of  studies, and these 
factors may mediate partially group differences in 
pain sensitivity. Therefore, all participants completed 
psychological questionnaires that assessed coping style, 
anxiety, depression, and hyper-vigilance prior to the first 
experimental session. In addition, a measure of  current 
affective state was administered prior to each experimental 
session. These measures were used as control variables 
(as further described in the data analysis section) to 
determine whether group differences in pain sensitivity 
remain significant after controlling for the influence of  
psychological variables. 

The Coping Strategies Questionnaire (CSQ) consists 
of  44 items that are related to how individuals cope with 
pain[22]. It yields seven subscales based on the pain coping 
strategies: diverting attention, catastrophizing, praying 
and hoping, ignoring pain sensations, reinterpreting pain 
sensations, increasing behavioral activity, and coping 
self-statements. The CSQ also provides measures of  
subjects’ perceived ability to control and decrease pain. 
It has been used widely with various pain populations, 
and has been modified for use with healthy pain-free 
subjects, by having individuals respond to the instrument 
based on how they cope typically with day-to-day aches 
and pains[23]. Responses on the CSQ have previously 
been related to experimental pain responses[24], as well as 
clinical pain, including IBS[25-27]. We have used this scale 
in previous psychophysical and clinical research[28-30]. 

The Kohn reactivity scale consists of  24 items 
that assess an individual’s level of  reactivity or central 
nervous system arousability. It has been used recently 
as a measure of  the construct of  hypervigilance[31]. 
This measure has been shown to correlate negatively 
with pain tolerance[31,32] and has been reported to have 
adequate internal consistency, ranging from an a value 
of  0.73 to 0.83[33].

The State-Trait Anxiety Inventory (STAXI) consists 
of  20 items that assess dispositional (i.e. trait) anxiety[34]. 
This is a well-validated and widely used instrument for 
assessing general anxiety. 

The Beck Depression Inventory (BDI) is a widely 
used, 21-item, self-report measure that assesses 
common cognitive, affective and vegetative symptoms 
of  depress ion. Research that has evaluated the 
psychometric properties of  the BDI has suggested that 
it shows excellent reliability and validity as an index 
of  depression[35]. Since chronic pain patients often 
endorse somatic symptoms assessed by the BDI, which 
may artificially inflate their scores[36], the BDI has been 
separated into a 13-item cognitive affective subscale and 
an eight-item somatic-performance subscale[37].

The Profile of  Mood States-bipolar Form (POMS-
BI) consists of  72 mood-related items, and subjects 

indicate the extent to which each item describes their 
current mood[38]. This questionnaire assesses positive and 
negative affective dimensions. The POMS-BI has been 
well validated with other mood measures and is sensitive 
to subtle differences in affective state. We have used 
this measure in previous psychophysical studies[28]. This 
mood measure was administered to determine the current 
affective state at the beginning of  each sensory testing 
session. 

Functional Bowel Disorder Severity Index (FBDSI) 
comprises three variables: current pain (by visual analog 
scale), diagnosis of  chronic abdominal pain, and number 
of  physician visits in the past 6 mo[39]. The FBDSI is 
sufficiently sensitive to distinguish among the different 
groups, from healthy controls, through non-IBS patients, 
to patients with IBS only and,finally, IBS patients with 
concomitant FM. Severity is rated as none (0 points, 
controls), mild (1-36 points, non-IBS patients), moderate 
(37-110 points, IBS patients), and severe (> 110 points, 
IBS and FM). All IBS patients that participated in the 
study were characterized with this index.

Thermal procedures
Thermal stimuli were delivered using a computer-
controlled Medoc Thermal Sensory Analyzer (TSA-2001; 
Ramat Yishai, Israel). This is peltier-element-based 
stimulator with a 3 cm × 3 cm surface area. Temperature 
levels were monitored by a contactor-contained 
thermistor, and returned to a preset baseline of  32℃ by 
active cooling at a rate of  10℃/s. Heat pain threshold 
(HPTh) and heat pain tolerance (HPTo) were assessed 
on the left ventral forearm and left calf  using an 
ascending method of  limits. The cutoff  temperature (to 
avoid tissue damage) for all trials was 52℃. Subjects were 
assigned randomly within each group (controls, C-IBS, 
D-IBS) to receive thermal nociceptive stimulation to 
the left ventral forearm versus the left calf  in a random 
order that was counterbalanced across all groups.

From a baseline of  32℃, probe temperature increased 
at a rate of  0.5℃/s until the subject responded by 
pressing a button on a handheld device. This slow rate 
of  rise preferentially activates C-fibers and diminishes 
artifacts associated with reaction time.

HPTh
For HPTh, subjects were informed via digitally recorded 
instructions to press the button when the sensation first 
became painful. Four trials of  HPTh were performed 
at each site (ventral forearm and calf). The average of  
the four trials at each site was computed for HPTh. The 
position of  the thermode was altered slightly between 
trials in order to avoid either sensitization or habituation 
of  cutaneous receptors. In addition, interstimulus intervals 
of  at least 30 s were maintained between successive 
stimuli. Four trials of  HPTh were presented followed by 
a 15-min rest period, and then four trials of  HPTo were 
performed.

HPTo
For HPTo, subjects were instructed to press the button 
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when the sensation was no longer tolerable. Four trials 
of  HPTo were performed at each site (ventral forearm 
and calf). The average of  the four trials at each site was 
computed for HPTo. The position of  the thermode was 
altered slightly between trials in order to avoid either 
sensitization or habituation of  cutaneous receptors. In 
addition, interstimulus intervals of  at least 30 s were 
maintained between successive stimuli.

Statistical analysis
The primary analyses involved one between- and two 
within-subject variables, and consequently, the repeated 
measures command within the General Linear model 
module of  SPSS was used. In the first primary analysis, 
differences between controls and D-IBS and C-IBS 
patients for HPTh and HPTo at the forearm and calf  
were tested. In the second primary analysis, associations 
between IBS symptom severity and HPTh and HPTo 
at the forearm and calf  were tested. A series of  one-
way ANOVAs were used to test for group differences 
in psychological inventories. As a result of  the number 
of  statistical tests performed, a Bonferroni correction 
was used to maintain family-wise type 1 error rate at  
P < 0.05.

RESULTS
Samples
A total of  118 participants were studied, which included 
42 patients (29 female and 13 males; mean age 27.0 ± 
6.4 years) with D-IBS; 24 patients (16 female and eight 
male; mean age 32.5 ± 8.8 years) with C-IBS; and 52 
control subjects (34 female and 18 males; mean age 27.3 
± 8.0 years) (Table 1). There was no difference in age 
or sex between the groups (controls, D-IBS and C-IBS). 
FBDSI score was higher in the D-IBS (62.8 ± 23.2) and 
C-IBS (68.4 ± 25.3) patients than the controls (2.1 ± 4.9), 
but did not differ between the patient groups.

HPTh and HPTo
HPTh and HPTo (mean ± SD) at both sites for C-IBS, 
D-IBS, and controls are presented in Table 2. We found 
significant effects for site, pain measure, and group (all 
at P < 0.001). Pair-wise comparisons supported the 
hypothesis that controls were less sensitive than C-IBS and 
D-IBS patients (both at P < 0.001), with no differences 
between C-IBS and D-IBS. Two-way interactions for pain 
measure × group (P = 0.002) and site × pain measure 
(P < 0.001) were also significant. Pair-wise comparisons 
revealed that controls had higher HPTh and HPTo than 
C-IBS and D-IBS (both at P < 0.001) on the forearm 
and the calf. There was no difference in HPTh or HPTo 
between C-IBS and D-IBS patients.

A group effect emerged for Kohn scores (P = 004), 
with C-IBS (78.8 ± 9.9) having higher scores than D-IBS 
(70.8 ± 10.8) and controls (70.1 ± 11.1) (collapsed across 
groups, 72.1 ± 11.2). There were no differences in the BDI 
(3.4 ± 3.7), STAXI (28.0 ± 4.8), POMS positive (53.2 ± 
15.7), POMS negative (29.8 ± 16.3) or any of  the subscales 
of  the CSQ (distracting attention, 10.0 ± 6.1; cognitive 

self-statements, 13.3 ± 5.3; ignoring pain sensations, 11.0 
± 6.1; praying and hoping, 5.4 ± 4.9; reinterpreting pain 
sensations, 4.9 ± 4.8; catastrophizing, 5.9 ± 6.1).

Differences as a function of IBS symptoms
We found significant effects for site, pain measure, and 
symptom severity (all at P < 0.001). The site by symptom 
severity interaction was not significant; however, the 3-way 
interaction (site × pain × symptoms) was significant (P < 
0.01). To interpret this interaction involving an internal 
level variable (IBS symptom severity) and two nominal 
variables, we examined scatter plots for HPTh and HPTo 
at the leg and arm by FBDSI scores. The results suggest a 
naturally occurring gap between scores of  72 and 82 that 
was associated with pain sensitivity; therefore, two groups 
were formed based on FBDSI scores, with a cutoff  at 
80. Demographic variables for the two symptom severity 
groups are presented in Table 3. HPTh and HPTo at 
both sites for the two IBS symptom severity groups are 
presented in Table 2 and Figure 1. The IBS symptom 
subgroups did not differ for Kohn, BDI, STAXI, POMS, 
or CSQ scores. 

DISCUSSION
Overall, our findings indicate thermal hyperalgesia for 
IBS-C and IBC-D patients relative to controls, with IBS 
patients reporting significantly lower pain threshold and 
pain tolerance at both test sites. These findings add further 

Table 2  HPTh and HPTo for the arm and leg

Groups (n ) Threshold (HPTh) Tolerance (HPTo)

Forearm Calf Forearm Calf
Controls (n = 52) 43.2 ± 1.8 45.1 ± 1.7 48.0 ± 1.8 48.1 ± 1.4
Diarrhea (n = 42) 39.1 ± 3.3 41.1 ± 4.0 44.7 ± 3.8 44.9 ± 2.1
Constipation (n = 24) 39.6 ± 3.3 41.3 ± 3.5 45.0 ± 3.7 46.0 ± 3.1
IBS symptom groups
Moderate symptoms 
(n = 42)

41.6 ± 1.7 43.6 ± 1.9 47.2 ± 1.6 47.0 ± 1.3

Severe symptoms 
(n = 24)

35.6 ± 1.5 36.9 ± 1.6 40.2 ± 2.1 42.1 ± 1.6

Values represent temperature mean ± SD.

Table 3  Demographic variable for IBS pain subgroups

Moderate sensitivity 
(n  = 42)

High sensitivity 
(n  = 24)

Age (SD) 28.7 (7.0) 29.1 (7.3)
Sex (female) n (%)   30 (71)   15 (63)
FBDSI 49.3 (9.1) 96.4 (8.7)

Range 38-72 Range 82-110
Diarrhea subtype n (%)   25 (60)  17 (41)
Constipation subtype n (%)   17 (40)    7 (29)
Self-reported race/ethnicity n (%)
White   30 (71)  18 (37)
Black     9 (21)  0 (0)
Hispanic   1 (2)    3 (75)
Asian   2 (5)    3 (60)

Columns may not sum to 100% because values were rounded to the 
nearest 1%.
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support to the notion that IBS patients show somatic 
hyperalgesia. A unique finding of  our study is that we 
detected a strong relationship between heat pain measures 
and FBDSI scores. IBS patients with high FBDSI scores 
had the highest thermal pain sensitivity compared to IBS 
patients with low to moderate FBDSI scores.

In contrast to our current findings, several previous 
studies have indicated lack of  somatic hyperalgesia 
among IBS patients relative to controls[6,7], with some 
studies actually showing higher pain threshold among 
IBS patients relative to controls[4,5]. One possible 
explanation for this is differences in the painful 
stimulus, as previous studies have used electrical stimuli, 
mechanical pressure, and cold immersion, but none has 
used contact heat. Also, Chang and colleagues[40] have 
reported that female IBS patients showed significantly 
higher pressure pain threshold than female controls 
in response to a randomly administered series of  
fixed stimuli, but no group differences emerged for 
threshold assessed using ascending stimuli. Randomly 
administered stimuli are thought to reduce response 
bias, which is likely driven by psychological factors 
such as hypervigilance. Since we used ascending stimuli 
in the present study, it is possible that response bias 
contributed to our results. However, this seems unlikely 
given the lack of  correlations between psychological 
factors, including anxiety and hypervigilance, and heat 
pain responses. Differences in the nature of  the patient 
population may present another explanation for the 
differences between our findings and those of  previous 
studies. Most prior investigations[4-7] recruited IBS 
patients from clinical settings, typically in tertiary care 
centers, whereas our IBS sample was recruited from 
the community, using print and postal advertisements. 
This community-based recruitment approach yielded 
a psychologically healthy IBS population, which was 
similar to the controls for most psychological measures. 
Moreover, most previous studies have included a female-
only population, while we included women and men in 
both the IBS and control samples. Thus, differences in 
the experimental pain stimulus and patient population 
may have contributed to the differing pattern of  results.

Consistent with the present findings, other investigators 
have reported somatic hyperalgesia in IBS patients, 
using cold pain[3,10], and we have shown similar results 

with heat immersion[2,8]. However, to the best of  our 
knowledge, this is the first report of  an association 
between somatic pain sensitivity and clinical symptoms 
among patients with IBS. Wilder-Smith and colleagues[10] 
have reported a strong association between somatic 
and visceral hypersensitivity. However, there is mixed 
evidence regarding the association between visceral 
hypersensitivity and clinical symptoms in IBS[11,13,15,16,41]. 
In our study, the association of  somatic hyperalgesia 
with FBDSI score suggests that central mechanisms 
contribute to the severity of  patients’ clinical symptoms. 
This has potentially important treatment implications, 
as one might speculate that patients exhibiting somatic 
hypersensitivity may benefit from treatments that alter 
central processes, rather than those that are restricted to 
peripheral targets.

Several limitations of  this study should be mentioned. 
First, somatic pain testing was limited to HPTh and HPTo 
and did not include other stimuli. Thus, it is not possible 
to determine whether these findings are specific to heat 
pain. Second, we did not assess sensitivity to visceral 
stimuli, and it would be interesting to know whether 
heat pain sensitivity is associated with visceral sensitivity. 
However, given our relatively large sample size, visceral 
testing was not feasible. Finally, based on the current 
design, we were unable to identify the mechanisms that 
underlie heat hyperalgesia and its association with clinical 
symptoms. Despite these limitations, the relatively large 
sample size, the use of  heat pain measures designed to 
activate C-fibers, and the strong association between 
heat pain sensitivity and IBS symptom severity represent 
unique and valuable features of  our study. 

CONCLUSION
Our study indicates somatic hypersensitivity for both 
groups of  IBS patients relative to controls, with IBS 
patients reporting significantly lower thermal pain 
threshold and tolerance. Moreover, somatic pain 
sensitivity was associated with IBS symptoms, such that 
patients with high FBDSI scores showed significantly 
greater pain sensitivity compared to those with low to 
moderate FBDSI scores. Further studies are warranted to 
evaluate somatic hypersensitivity as a predictor of  clinical 
symptoms in IBS. 

COMMENTS
Background
Irritable bowel syndrome (IBS) is one of the most common gastrointestinal 
disorders encountered by gastroenterologists. Patients present classically with 
chronic abdominal pain associated with an alteration in bowel habits. Even 
though the pathophysiology of IBS is unclear, visceral hypersensitivity is a 
common clinical marker of the disorder. Visceral hypersensitivity may account 
for symptoms of abdominal pain, urgency, and bloating experienced by many 
patients with this disorder.
Research frontiers
Although visceral hypersensitivity is considered a hallmark feature of IBS, 
conflicting evidence exists regarding somatic hypersensitivity in this patient 
population. Somatic pain conditions, such as fibromyalgia and migraine 
headaches show significant comorbidity with IBS, which suggests that somatic 
hypersensitivity characterizes at least a subpopulation of IBS patients. Several 
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recent studies using hot water immersion have shown widespread somatic 
hyperalgesia associated with IBS, and others using the cold pressor test have 
demonstrated somatic hypersensitivity in IBS patients compared with healthy 
controls.
Innovations and breakthroughs
Overall, the findings indicate thermal hyperalgesia for constipation- and 
diarrhea-dependent IBS relative to controls, with IBS patients reporting 
significantly lower pain threshold and tolerance at both test sites. These findings 
add further support to the notion that IBS patients show somatic hyperalgesia. 
A unique finding of this study is that the authors detected a strong relationship 
between heat pain measures and Functional Bowel Disease Severity Index 
(FBDSI) scores. IBS patients with high FBDSI scores had the highest thermal 
pain sensitivity compared to those IBS patients with low to moderate FBDSI 
scores.
Applications
This study suggests that a subset of IBS patients has evidence of somatic 
hypersensitivity that may relate to extra-intestinal symptoms.
Peer review
This is an elegant study that evaluated systematically thermal hypersensitivity in 
a large number of IBS patients. The results are novel and interesting and may 
lead to new therapy in a subset of IBS patients with somatic hypersensitivity.
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