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Abstract

Idiopathic or functional abdominal pain (FAP) is common in school-age children and typically

reflects a functional gastrointestinal disorder (FGID). FGIDs in adults have been distinguished by

enhanced responses of the central nervous system to pain stimuli, known as central sensitization,

This study investigated whether adolescents and young adults with a history of pediatric FAP (n =

144), compared with well control subjects (n = 78), showed enhanced central sensitization

demonstrated by greater temporal summation (wind-up) to brief, repetitive heat pulses. We also

assessed the role of gender and trait anxiety in wind-up to heat pain. Women with a history of FAP

showed greater wind-up to heat pain than men with a history of FAP (P < .05) and well control

subjects of both genders (P < .05). Results were similar for FAP participants whose abdominal

pain was ongoing at follow-up and those whose pain had resolved. Although anxiety was

significantly higher in the FAP group compared with control subjects (P < .01) and in women

compared with men (P < .05), anxiety did not explain the increased wind-up observed in women

with a childhood history of FAP. Results suggest that women with a pediatric history of FAP may

have a long-term vulnerability to pain associated with enhanced central nervous system responses

to pain stimuli.
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1. Introduction

Idiopathic or functional abdominal pain (FAP) is common in school-age children [2,6,16,20]

and typically reflects a functional gastrointestinal disorder (FGID) such as irritable bowel

syndrome, functional dyspepsia, or abdominal migraine [3]. FGIDs are among several

chronic pain disorders distinguished by enhanced responses of the central nervous system to

pain stimuli or central sensitization [28,33].
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One putative neurobiological mechanism of central sensitization is temporal summation of

nociceptive signals, often referred to as wind-up [10,17,24]. Noxious stimuli activate

nociceptors that transmit pain information to the spinal cord via Aδ and C-fibers. With

repetitive stimulation, C-fibers may produce long-lasting excitatory postsynaptic potentials

that summate to increase activity of dorsal horn neurons. This can result in changes at the

synapse affecting how pain information is processed [10,32] and may be associated with the

initiation or maintenance of chronic pain [18,32,33]. Changes in the somatosensory system

associated with central sensitization may persist even after the triggering injury or

inflammation resolves [32]. Thus, it is possible that chronic or recurrent pain in childhood

would be reflected in central sensitization in adulthood, even if the original pediatric pain

condition has resolved. No studies to date, however, have prospectively investigated the

relation of pediatric pain to central sensitization in adulthood.

The purpose of this study was to investigate thermal wind-up in patients with a history of

pediatric FAP. Patients were adolescents and adults who had previously presented to a

pediatric gastroenterology clinic for evaluation of chronic or recurrent abdominal pain and

whose evaluation revealed no underlying explanatory disease. The current long-term follow-

up investigation occurred 4 to 15 years after patients’ initial evaluation. A well comparison

group was recruited at the same time as FAP patients and also was followed up

prospectivety. We hypothesized that wind-up to heat pain stimuli would be greater in former

pediatric FAP patients compared with well control subjects. Additionally, we predicted that

FAP patients with an ongoing course of abdominal pain, defined by the presence of an FGID

at follow-up, would demonstrate even greater wind-up than former FAP patients whose

abdominal pain was resolved at follow-up.

Several studies indicate that women display greater acute pain sensitivity and elevated

temporal summation to pain stimuli compared with men [14,22]. Therefore, we

hypothesized that women, particularly those with a history of FAP, would show greater

thermal wind-up than men. Given evidence that trait anxiety may contribute to gender

differences in temporal summation [15,22], we also assessed this construct to rule out

potential confounding effects on wind-up findings.

2. Methods

2.1. Sample

FAP participants were recruited from a database of former patients who had presented to the

Vanderbilt Pediatric Gastroenterology Clinic for evaluation of abdominal pain when they

were 8 to 16 years old and enrolled in one of several studies conducted by Walker et al.

between 1993 and 2004 [29–31]. A total of 367 participants whose medical evaluation

(reviewed by a gastroenterologist associated with the study) yielded no evidence of organic

disease were eligible for the current study. Forty-eight patients declined to participate, 3

were excluded because they had received a diagnosis of inflammatory bowel disease in the

intervening years, and 175 participants completed a telephone survey but did not participate

in the current laboratory study that required a visit to the medical center. Thus, 144

participants constituted the FAP sample. These participants were recruited on average 9.1

years (±3.62 years) after their pediatric FAP evaluation. The FAP sample had a mean age of

20.5 years (±3.8 years) at the time of the current study, was 55.0% female, and was

primarily Caucasian (91.0%). Participants who completed the telephone survey only were

slightly older (mean = 22.5, SD = 4.53 years) than those who completed the current

laboratory study (t = −3.16, P < .01), but did not differ significantly regarding gender.

Well control subjects of similar age and gender were recruited from a database of healthy

school children without abdominal pain who participated in the original studies conducted
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by Walker et al. Of 161 eligible control participants invited to participate in the ongoing

follow-up study, 4 declined participation, 4 were excluded because they met criteria for a

functional gastrointestinal disorder at follow-up, and 75 completed the telephone survey but

did not participate in the current laboratory study. Thus, 78 participants constituted the well

control sample. These participants were recruited for the current study on average 7.0 years

(±1.96 years} after participating in the original studies. The well control sample had a mean

age of 17.6 years (±2.64) at the time of the current study, was 52.6% female, and was

primarily Caucasian (96.2%). Participants who completed the telephone survey only were

slightly older (mean = 19.8, SD = 3.70 years) than those who completed the laboratory study

(t = −3.16, P < .01), but did not differ regarding gender. Well control participants were

somewhat younger than FAP participants (t (220} = −6.05, P < .01), but did not differ on

any other demographic variables.

2.2. Procedure

The Vanderbilt University Institutional Review Board approved all procedures. After

providing informed consent, participants were interviewed over the telephone about their

physical and emotional health. Subjects then participated in a laboratory study at the

Vanderbilt University Pediatric Clinical Research Center that involved a

psychophysiological assessment protocol designed to evaluate pain responsiveness. Before

testing, participants were asked to refrain from taking any analgesic medications for the 24-

hour period preceding the laboratory visit, and at the time of testing, participants were

surveyed regarding any recent medication use.

2.3. Thermal pain task

2.3.1. Pain threshold and tolerance—Subjects underwent quantitative sensory testing

with a computer-controlled Medoc Thermal NeuroSensory Analyzer {TSA-II, Medoc, Inc,

Ramat, Israel). This device applied heat stimuli to the nondominant ventral forearm using a

30 × 30-mm Peltier thermistor probe as reported in prior studies [4,8,13]. Two separate

series of trials were used to determine heat pain threshold and heat pain tolerance using an

ascending method of limits [7], Practice trials using the Medoc equipment were conducted

before the actual procedure to familiarize the participants with the task instructions and

equipment. After initial thermal task training, participants underwent a cognitive stressor

(serial subtraction task) before proceeding with the thermal pain task. This sequence of tasks

was designed to enhance physiological arousal before the pain task to maximize any group

differences in endogenous pain modulatory systems [5]. A series of 4 pain threshold trials

was conducted, followed by a series of 4 pain tolerance trials, with the probe applied to a

slightly different target, site on the arm for each trial to avoid local sensitization. Means of

the last 3 trials in each series were computed for data analysis [13]. For pain threshold trials,

the probe started at an adaptation temperature of 32°C, with the temperature increasing at a

ramp rate of 0.5°C/s until the participant indicated via mouse click that their pain threshold

had been reached. For each tolerance trial, the probe started at an adaptation temperature of

40°C, with the temperature increasing at a ramp rate of 0.5°C/s until the participant

terminated the trial via mouse click to indicate maximum pain tolerance had been reached.

For both thermal pain threshold and tolerance trials, the interstimulus interval was 25

seconds.

2.3.2. Temporal summation (wind-up)—Wind-up assessment trials with the TSA-II

unit were conducted using commercially available software (TPS-CoVAS version 3.19,

Medoc Inc) that administered a standardized oscillating thermal stimulation protocol

designed specifically to assess C-fiber mediated temporal summation. This protocol is based

on that which has been used to assess wind-up in several previous studies [8,13,14], During

wind-up assessment, 2 sequences of 10 heat pulses each were applied to the ventral forearm,
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with the thermode in a fixed position throughout each sequence. The thermode was moved

to a different nonoverlapping site on the same arm for the subsequent sequence of trials with

a 1-minute interval between sequences. Within each pulse sequence, 10 successive pulses

(0.5-second duration) were administered from a baseline temperature of 40°C at a frequency

of 0.5 Hz, a frequency known to elicit C-fiber mediated wind-up in the dorsal horn [10].

Two sequences using 2 different stimulus intensities (47°C and 48°C) were used to

maximize the likelihood of producing measurable results [13]. At the peak of every heat

pulse within each sequence, subjects were asked to provide a verbal numeric pain intensity

rating using a 0 to 100 scale with which they had previously been familiarized (anchored

with 0 = no pain and 100 = worst possible pain). Participants were instructed that the

procedure would be stopped if they reported a score of 100 or if they expressed a desire to

stop before all 10 heat pulses were administered. The slopes of the lines fitted to the series

of 10 pain ratings (or less if termination occurred early) at each stimulus intensity {47°C and

48°C) were used as indices of wind-up, as in our prior work [8], To derive these measures

for use in primary analyses, within-subject regressions were conducted using the series of 10

pain ratings during each wind-up trial regressed on a dummy coded variable with a fixed

interval of 1 (range = 1 to 10). This produced a slope (b) for each individual reflecting the

degree of wind-up. These slopes were used as the dependent variables for wind-up in

primary analyses described below. For a participant’s data to be included in analysis of

wind-up slopes, a minimum of 3 wind-up pain ratings at a given target temperature were

required. The number of participants who failed to meet this criterion (eg, who terminated

trials early by reporting a score of 100) or who otherwise requested to stop wind-up testing

before the 10th trial was quantified for analysis.

2.4. Study questionnaires

2.4.1. Rome III Diagnostic Questionnaire for functional gastrointestinal
disorders—The Rome III Questionnaire [11] was developed by the Rome Foundation

Board based on the Rome III criteria for functional gastrointestinal disorders. This study

administered only the 24 questionnaire items that assess symptom criteria for functional

gastrointestinal disorders (FGIDs) associated with abdominal pain: irritable bowel

syndrome, functional dyspepsia, abdominal migraine, functional abdominal pain, and

functional abdominal pain syndrome. Participants’ responses were scored to determine

whether they currently met symptom criteria for each of the FGIDs at follow-up. If a

participant met criteria for an FGID at follow-up, the outcome of their FAP was considered

to be ongoing. Failure to meet criteria for an FGID at follow-up indicated a “resolved FAP”

outcome for participants.

2.4.2. Spielberger State Trait Anxiety Inventory-Trait Form (STAI-T)—The STAI-

T is a widely used standardized measure of the tendency to experience anxiety symptoms

[23]. Higher total scores on this measure were indicative of greater tendency to experience

anxiety.

2.5. Data analysis

Two-by-two analyses of covariance (ANCOVAs) were used to test the impact of FAP

history (FAP versus well) and gender on the following dependent variables: 47°C and 48°C

wind-up scores, pain threshold, pain tolerance, and anxiety score. ANCOVA was also used

to determine whether wind-up scores differed by FAP outcome (resolved FAP versus

ongoing FAP) and gender. Age was entered as the covariate in all of these analyses. A-final

set of ANCOVAs was used to control for effects of anxiety while testing the effects of FAP

history and gender on wind-up scores. One-way analyses of variance (ANOVAs) and paired

t-tests were used for analyses of simple effects as well as planned and post-hoc comparisons.

Dengler-Crish et al. Page 4

Pain. Author manuscript; available in PMC 2011 April 1.

N
IH

-P
A

 A
u
th

o
r M

a
n
u
s
c
rip

t
N

IH
-P

A
 A

u
th

o
r M

a
n
u
s
c
rip

t
N

IH
-P

A
 A

u
th

o
r M

a
n
u
s
c
rip

t



3. Results

3.1. Temporal summation of heat pain

No main effects were shown for FAP history or gender on wind-up scores, but a significant

gender-by-FAP history interaction was indicated (47°C wind-up: F1,222 = 6.20, P < .05;

48°C wind-up: F1,222 = 4.35, P < .05), Planned comparisons of the interaction effect by FAP

condition showed that female participants in the FAP group demonstrated greater wind-up

than male participants in the FAP group (47°C: F1,143 = 7.70, P < .05, Cohen’s d = 0,47;

48°C: F1,142 = 11.29, P < .01, Cohen’s d = 0.57). There were no differences in wind-up

between men and women in the well control group. Summary data from the 48°C condition

are presented in Fig. 1. Post hoc comparisons of the interaction effect by gender showed that

women with FAP had greater wind-up scores than well women (47°C: F1,113 = 4.73, P < .

05, Cohen’s d = 0.45: 48°C: F1,113 = 7.14, P < .01, Cohen’s d = 0.56). Well men showed

higher wind-up scores than male FAP participants in the 47°C stimulus series, but this effect

was not significant in the 48°C series (47°C: F1,101 = 7.17, P < .05, Cohen’s d = 0.53; 48°C:

F1,101 = 1.61, NS). Mean pain ratings by group for each of the 10 stimulus trials in the 48°C

condition are depicted in Fig.2.

3.1.1. FAP outcome at follow-up—Of the l44 participants with a history of FAP,

54(37.5%) met Rome III criteria for a current FGID at follow-up and were considered to

have ongoing FAP. Participants with ongoing FAP did not differ significantly in degree of

wind-up from those with resolved FAP (47°C wind-up: ongoing FAP: mean = 0.792. SD =

1.76; resolved FAP: mean = 0.738, SD = 1.27; 48°C wind-up: ongoing FAP: mean = 1.11,

SD = 2.04; resolved FAP: mean = 1.01, SD = 1.37). Neither of the FAP outcome groups

differed from well control subjects in this analysis. There were no significant main effects or

interactions for gender and/or FAP outcome on wind-up. The ongoing FAP group was 63%

female; the resolved FAP group was 50% female.

3.1.2. Effects of stimulus temperature—A paired samples t-test indicated that women

in the FAP group demonstrated a significant increase in wind-up score between the 47°C

and 48°C heat stimuli conditions (t (79) = −3.59, P < .01). No other groups showed

increases in wind-up score as the temperature of the heat stimuli increased (Fig. 3).

However, all groups showed a significant difference between the first pain rating in the 47°C

condition and the first pain rating in the 48°C condition (data shown in Fig. 4, statistics

reported in Table 1). This suggests that all groups of participants were capable of perceiving

a difference in temperature/intensity between the 2 series of wind-up stimuli. Within each

series of heat stimuli, there were no differences between any groups in the ratings given to

the first stimulus of the series, indicating no inherent perceptual differences between the

groups (also shown in Fig. 4).

3.1.3. Early termination of trials—Few participants asked to terminate wind-up trials

prematurely or gave a rating of 100 before all 10 trials in each series were complete. During

the 47°C series of heat stimuli, only 2 FAP and 2 well subjects terminated the sequence

early, in the 48°C series, 4 FAP (3%) and 3 well (5%) subjects terminated early. The

differences between these groups were not statistically significant.

3.1.4. Evidence of temporal summation—Demonstration of temporal summation was

defined by the presence of positive wind-up slopes >0.1. The majority of participants in both

the FAP and the well groups demonstrated positive wind-up scores in response to heat

stimuli. In the 47°C heat stimulation condition, 65% of well subjects and 64% of FAP

participants demonstrated wind-up. In the 48°C condition, 69% of well and 67% of FAP

patients showed evidence of wind-up. Thus, both temperature series used in this study were
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capable of evoking at least some wind-up in most participants, although the degree of wind-

up was significantly greater in FAP than Well Participants.

3.2. Heat pain threshold and tolerance

ANCOVAs indicated significant main effects for gender on both pain threshold (F1,222 =

4.81, P < .05) and tolerance (F1,222 = 38.43, P < .01), and these analyses indicated that

women had lower values than men for both measures (Table 2). There were no significant

main effects for FAP history or gender by FAP history interactions on threshold or

tolerance.

3.3. Anxiety

Significant main effects for both FAP history (F1,219 = 13.95, P < .01) and gender (F1,219 =

4.42, P < .05) were demonstrated on STAI-T scores (Table 2). Former pediatric FAP

patients scored significantly higher on the STAI-T than well control subjects (F1,218 =

21.58, P < .01). In addition, women had higher anxiety scores than men (F1,218 = 4.46, P < .

05). There was no interaction between FAP history and gender on STAI score. To determine

whether anxiety contributed to the FAP history by gender interaction on wind-up scores, we

re-ran this analysis with STAI-T score as a covariate. The STAI-T was not a significant

covariate, and a significant FAP history by gender interaction was still obtained even after

controlling for anxiety (47°C: F1,219 = 5.21, P < .05; 48°C: F1,219 = 4.86, P < .05). Thus,

observed group and gender differences in anxiety did not account for the pattern of wind-up

findings in primary analysis.

4. Discussion

Results of this study suggest that young women with a history of pediatric functional

abdominal pain may have long-term changes in how the central nervous system processes

nociceptive information. Two mechanisms have been offered to explain the role of the

central nervous system in the initiation arid maintenance of chronic pain. First, an initial

injury may cause long-term changes to pain responsiveness throughout the body, leaving an

individual exceptionally sensitive to mildly noxious or even non-painful stimuli [1,32].

Often, these enhanced responses to pain (central sensitization) outlast the initial source of

noxious stimulation and may be an explanation for the persistence of chronic pain in the

absence of pathological findings [28]. Thus, even though no injury or disease was identified

in the childhood medical evaluations of FAP patients in this study, it is possible that

unidentified pathophysiological mechanisms associated with FAP resulted in long-term

alterations in the central processing of noxious stimuli.

A second possibility is that individuals who develop chronic pain have an innate or early

predisposition toward enhanced pain responsiveness [25,26]. Thus, it is possible that

inherent differences existed before the development of FAP in childhood and even made

these patients more susceptible to FAP. Along these lines, studies suggest that women in

general exhibit enhanced pain responsiveness relative to men [14,15,22] and exhibit greater

prevalence of chronic pain conditions such as migraines, irritable bowel syndrome, and

fibromyalgia [26,33,34].

Sex hormones have been associated with sensitivity to pain in women [21], and there is

direct evidence that they can affect neural mechanisms underlying pain. For example,

animal models have shown that estradiol will increase activity of NMDA receptors [27]

which are an integral component in the temporal summation of pain [10,32]. Therefore, it is

entirely plausible that reproductive hormones could mediate gender-related differences in

pain processing. However, this remains to be directly tested.
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Although inherent biological differences between the sexes may seem like an obvious

explanation for women’s enhanced pain responses, some research has indicated that greater

trait anxiety in women may account for gender differences in pain sensitivity [15,22].

Generally, anxiety has been associated with greater responses to laboratory-induced acute

pain [9], and in some studies, controlling for trait anxiety eliminates gender differences in

pain perception [15], In the current study, women endorsed more trait anxiety on the STAI-

T than men, and did exhibit a significantly lower mean heat pain threshold and tolerance

than men. However, anxiety did not account for the increased temporal summation shown

by women with a pediatric history of FAP.

As reported in other studies [13–15,24], wind-up was observed in the healthy control

participants, although we did not observe gender differences in this group. Reasons for the

absence of gender differences in wind-up in the well control sample in the current study are

not entirely clear. Given the greater prevalence of many chronic pain conditions in women,

it is possible that results of some healthy population studies showing greater wind-up in

women might have been influenced by undiagnosed or subclinical pain complaints in a

subset of female participants. In the current study, the well sample was screened for

abdominal pain and individuals who reported such conditions were not eligible for our

study. Therefore, our well group may have been more free of pain complaints than some

samples in previous studies.

The current study is unique in taking a prospective look at the relation of pediatric

abdominal pain to long-term changes in how the central nervous system responds to painful

stimuli. Importantly, our results suggest that biological mechanisms such as central

sensitization may characterize functional abdominal pain—a condition that lacks significant

organic pathology. Biological indicators of increased pain susceptibility in functional pain

syndromes are important for 2 reasons. First, they help explain the presence of significant

pain complaints among individuals in whom previous medical explanations have been

elusive. However, this interpretation must be made cautiously because direct measurements

of central nervous system responses to pain were not made in the current study—an

important point addressed in the study limitations section later. Second, these indicators may

identify populations that are at risk for the persistence of pain symptoms throughout their

lifetime, allowing clinicians to target treatments and interventions to these groups. Our

finding that temporal summation to heat pain is enhanced in women with a history of FAP

suggests that there may be clinical similarities (enhanced central sensitization) between FAP

and other chronic pain disorders (eg. fibromyalgia) [28,33].

A limitation of the current study that could be addressed in future prospective studies is that

we did not determine Whether central sensitization was evident in children at the time they

first presented to the gastrointestinal clinic with abdominal pain. Measuring pain

psychophysics at the initial evaluation period of this study would have allowed us to

investigate whether differences in temporal summation occurred early in the patients’ pain

history. If differences in wind-up were not apparent at initial evaluation, this would suggest

that chronicity of the pain experience might be a contributing factor to pronociceptive

changes in the central nervous system, as opposed to the theory that biological or genetic

predispositions may account for central sensitization.

Another limitation of this study is that the serial subtraction stressor experienced before the

thermal pain task could have potentially exaggerated wind-up differences between groups,

or in contrast, might have limited group differences by evoking stress-related increases in

wind-up in both groups. We do not believe that either of these are the case, however,

because (1) we were able to detect a very specific interaction between gender and FAP
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history, and (2) we did not see much maximal responding indicative of ceiling effects that

would mask the detection of differences between groups.

An additional limitation of the current study is that data from temporal summation

procedures in human subjects can only be used to make inferences about what is occurring

in the central nervous system—direct measurement of wind-up at the neuronal level was not

attempted [17]. Also, it is possible that the enhanced pain responsiveness we observed was

caused by central nervous system—mediated processes other than central sensitization. For

example, reduced descending pain modulation also can enhance pain responses in patients

with chronic pain [4,12,19,25,33].

Our findings raise questions regarding whether the role of central sensitization in FAP is

different in male than in female subjects. Whether this is the case remains to be determined

in future work. Regardless, central sensitization is likely to be only one among multiple

mechanisms contributing to the disorder. This study provides evidence that young women

with a childhood history of functional abdominal pain may have a long-term vulnerability to

pain that is associated with enhanced responses of the central nervous system to pain stimuli.

Identifying subgroups of patients that are particularly vulnerable may enable clinicians to

target these groups for early interventions that may improve outcomes in these patients.

Also, understanding how pain history can alter nociceptive processing in individuals with

supposed functional chronic pain disorders can help validate the legitimacy of these

complaints for both patients and their doctors, and facilitate enhanced coping with the long-

term consequences of functional pain.
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Fig. 1.

Women with a history of pediatric functional abdominal pain (FAP) demonstrate greater

temporal summation (wind-up) to heat stimuli than men in the FAP group and female/male

well control subjects, No other groups differed. Data summarized are from the 48°C

temperature series. The Y axis depicts mean wind-up slope for each group. Error bars show

standard error of the mean. Asterisks indicate significant differences between groups at the

level of P < .05.
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Fig. 2.

Mean pain ratings for each of the 10 trials (depicted by the gray bars) in the 48°C

temperature series. Data are presented for men and women in both the functional abdominal

pain (FAP) and well groups of the study. The Y axis begins at 30 because all average pain

ratings exceeded this value.
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Fig. 3.

Women with a history of pediatric functional abdominal pain (FAP) demonstrated a

significant increase in temporal summation (wind-up) between the 47°C and 48°C stimulus

conditions. No other groups demonstrated this increase in wind-up based on stimulus

temperature intensity. The Y axis depicts the mean wind-up slope for each group and

temperature series. Error bars represent standard error of the mean. Asterisk indicates

significant difference between groups at level of P < .01.
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Fig. 4.

The first pain rating given for each thermal stimulus series (47°C and 48°C) significantly

increased with temperature for each group in the study. This indicates that all groups were

capable of discerning temperature differences between the 2 sets of heat stimuli. When

comparing the groups within each temperature series, there were no differences in the first

pain ratings reported. The Y axis depicts group means for first pain ratings on a scale of 0

(no pain) to 100 (worst possible pain). Error bars represent standard error of the mean.

Asterisks indicate significant differences between groups at the level of P < .05.
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Table 1

Statistics for paired t-tests comparing first rating between 47°C and 48°C wind-up conditions.

t df P

FAP

Female −4.94 78 .000

Male −4.67 64 .000

Well

Female −3.44 40 .001

Male −3.19 36 .003

FAP, functional abdominal pain.
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Table 2

Mean thermal pain threshold, pain tolerance, and STAI-T score by gender and FAP history.

Threshold Tolerance STAI-T score

Gender

 Female 41.35 ± 3.34 46.20 ± 1.73 36.52 ± 9.45

 Male 42.33 ± 3.23 47.83 ± 2.08 33.90 ± 8.75

 P level <.05 <.01 <.05

 Effect size 0.25 0.85 0.29

FAP history

 FAP 42.04 ± 3.20 47.03 ± 2.09 37.30 ± 8.75

 Well 41.35 ± 3.51 46.81 ± 2.03 31.48 ± 8.93

 P level NS NS <.01

 Effect size - - 0.67

Values reported are means ± standard deviations. Effect size is reported as Cohen’s d.

FAP, functional abdominal pain: STAI-T, Spielberger State Trait Anxiety Inventory-Trait Form.
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