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Background: Patients with irritable bowel syndrome (IBS) have reduced pain thresholds for rectal
distension. In addition, the prevalence of sexual/physical abuse in referred IBS patients is high and is
associated with greater pain reporting, poorer health status, and poorer outcome. This lead to a
hypothesis that abuse history may sensitise patients to report pain at a lower threshold.
Aim: To compare rectal pain thresholds in women with IBS who had a history of severe abuse to IBS
women with no history of abuse.
Methods: We studied 74 IBS patients with a history of severe physical and/or sexual abuse and 85
patients with no history of abuse. Abuse history was assessed by a previously validated self-report abuse
screening questionnaire. Rectal sensory thresholds were assessed using an electronic barostat and
determined by the ascending method of limit (AML) and by the tracking technique.
Results: IBS patients with a history of severe abuse had significantly higher rectal pain thresholds, as
measured by AML (F (1, 111) = 6.06; p = 0.015) and the tracking technique (F (1, 109) = 5.21; p = 0.024).
Patients with a history of severe abuse also reported a significantly higher threshold for urgency to
defecate (F (1, 113) = 11.23; p = .001).
Conclusion: Severe sexual/physical abuse is associated with higher urge and pain thresholds for rectal
distension in IBS patients. This suggests that the greater pain reporting and poorer health status in IBS
patients with abuse history are not related to increased rectal pain sensitivity. Further studies are needed to
determine the causes of these findings.

educed pain thresholds for rectal sensation and pain
have been proposed as a possible mechanism in the
pathophysiology of irritable bowel syndrome (IBS).1 2
When compared with controls, IBS patients experience urge
to defecate and report pain sensations at lower rectal volume/
pressure.2 3 This phenomenon of visceral hypersensitivity has
also been described in other parts of the gastrointestinal tract
(for example, oesophagus, stomach, small intestine, and
colon), supporting its role in the pathogenesis of the
disorder.3–5 Moreover, there are data to suggest that changes
in rectal sensation thresholds correlate with changes in
clinical pain symptoms.1 6 Nevertheless, our current understanding of IBS suggests a major influence for various
psychosocial factors (for example, abuse history, life stressors) in addition to physiological factors (for example, rectal
hypersensitivity) on the clinical presentation of the disorder
(that is, the biopsychosocial model of IBS).7 8
Psychosocial factors, including a history of sexual and/or
physical abuse, are associated with IBS and contribute to its
adverse outcome.9–12 Epidemiological studies show a high
prevalence of abuse history among female patients in referral
gastrointestinal clinics regardless of the diagnosis9 13 and
particularly in referred patients with more severe IBS.9 13–16
Sexual and/or physical abuse is reported in up to 50% of IBS
patients seen in this setting, which is a higher prevalence
than seen in the general population or in patients with
organic gastrointestinal disorders.15 Furthermore, we have
previously reported that a history of abuse is associated with
greater pain reporting, greater psychological distress, poorer
health status, and poorer outcome in patients with IBS.9
The association of a history of sexual abuse with both the
diagnosis of IBS and its poorer outcome has suggested to
some that abuse history may sensitise patients to report pain
at a lower threshold.8 17 The only study that examined this
issue18 found no evidence for lower pain thresholds to be
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associated with abuse. However, this earlier study was done
in a relatively small sample, which may have led to a type II
statistical error. Given these clinical observations, it remains
unclear whether abuse history leads to greater pain reports
and poorer health status because of peripheral effects (for
example, peripheral visceral hypersensitivity/reduced sensation thresholds) or central effects (for example, central
hypervigilancy and disinhibition of pain modulation).
The aim of the present study was to compare rectal pain
thresholds in a large group of women with IBS, who had a
history of severe sexual abuse, to a large group of IBS women
with no history of abuse. Lower pain thresholds in patients
with abuse history would suggest a peripheral and/or central
mechanism, while a normal or increased pain threshold
might suggest a central effect of abuse on pain perception.

METHODS
Subjects
A total of 278 female patients with IBS who were enrolled in
a multicentre clinical trial at the University of North Carolina
at Chapel Hill and at the University of Toronto, were
assessed. The analyses reported here are limited to 74 IBS
patients who met the criteria for severe abuse (see below)
and 85 patients with no history of abuse. All patients had
moderate or severe IBS, as determined by the functional
bowel disorder severity index.19 Participants were recruited by
physician referrals, self-referrals, and advertising in the
community. Subjects with a major psychiatric diagnosis
(for example, bipolar disorder) or who were taking antidepressant medication were excluded from the study. The
study was approved by the Institutional Review Board of the
Abbreviations: Abbreviations: IBS, irritable bowel syndrome; AML,
ascending method of limit; TT, tracking technique; VAS, visual analogue
scale
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Sexual and physical abuse are not associated with rectal
hypersensitivity in patients with irritable bowel syndrome

Rectal hypersensitivity in IBS and abuse

University of North Carolina (UNC), and all subjects gave
informed consent.

Assessment of rectal sensation thresholds
Rectal sensory thresholds were assessed using an electronic
barostat. The Chapel Hill site used the Synectics Visceral
Stimulator (Synectics Medtronics Co., Shoreham, Minnesota,
USA), and the Toronto site used the G&J Barostat (G&J
Electronics, Toronto, Ontario, Canada). These barostats were
programmed to provide distensions at controlled rates of
inflation (38 ml/s), duration (30 second inflation alternating
with 30 second deflation), and pressure. The catheter
consisted of a polyethylene multilumen tube 5 mm in outside
diameter to the end of which a single use thin walled plastic
bag (Mui Scientific, Mississippi, Ontario, Canada) was tied at
each end so that the length of the balloon was 10 cm.
Independent lumens were used to inflate the bag and to
measure pressure within the bag.21 The plastic bag was
infinitely compliant up to its maximum capacity of 600 ml.
The bag had a maximum diameter of 15 cm and was
hexagonal in shape.
Subjects were asked to give a subjective rating of the
intensity of their sensations following each distension using a
six point scale (0 = no sensation to 5 = intense sensation).
Subjects rated the intensity of pain and the intensity of
urgency to defecate separately at the end of each distension.
Rectal sensory thresholds were determined by ascending
method of limit (AML) and by the tracking technique (TT).21
In the AML, successive phasic balloon distensions were each
4 mm Hg greater than the previous distension until the
patient first reported a sensation of moderate pain on a six
point rating scale. This defined the AML threshold for pain.
The AML threshold for urge to defecate was the lowest
pressure and volume of distension that elicited a report of
moderate urge.
The TT involved 20 unpredictable phasic balloon distensions which tracked the subject’s pain threshold. Following
each trial on which the subject reported pain/discomfort of
moderate intensity or greater (beginning at the threshold for
moderate pain, as defined by AML), the next trial was either
at the same intensity or 2 mm Hg lower in intensity. If the
subject rated the trial less than moderate in intensity, the
next trial was either the same or 2 mm Hg greater.21 The pain
threshold by TT was defined as the mean volume and
pressure for all trials rated at least moderately painful.
The sensory threshold throughout the study was defined as
‘‘at least moderately painful’’ to assure that subjects were
reporting pain and not a vague discomfort.
Assessment of clinical symptom variables
Abdominal pain was assessed using three separate measures:
abdominal pain immediately before the physiological test,
averaged daily pain for the two preceding weeks, and
abdominal pain for the previous 24 hours. The first two
variables were rated on a visual analogue scale (VAS) and the
latter on an ordinal scale. A VAS was also used to assess
anxiety immediately prior to physiological testing.

Data analysis
Preliminary analysis revealed that the groups differed in age,
education, and marital status (table 1). Consequently, the
groups were compared by analysis of covariance with
statistical adjustment for age and years of education. No
adjustment was made for marital status because the groups
did not differ with respect to the proportion who were
married or co-habiting; they differed only in the proportion
who had never married (more non-abused) and the proportion who were divorced (more severely abused patients). The
alpha level used for all statistical tests was 0.05.
The two sites used different barostats, and these machines
gave slightly different values because of technical differences
in how they inflated the bag. These between site differences
were counterbalanced by testing approximately equal numbers of severely abused and non-abused patients at each site.
However, to insure that between site differences did not
influence the outcome of the study, we recomputed the
analysis of covariance after transforming the pain threshold
data at each site into z scores which could be pooled across
sites. The formula for z score transformation was to subtract
the mean of all observations at a site from each individual
observation and divide this difference by the standard
deviation for all values at the site. This yields a mean of 0
and a standard deviation of 1 for all patients tested at each
site, but it preserves individual differences among the
patients tested at the site.
A multiple linear regression model was used to determine
whether abuse is a significant predictor of sensory thresholds
after adjusting for demographic variables that were found to
be different between the abused and non-abused groups.
Separate ANOVA analyses were used to explore whether
the type of abuse experienced (sexual, physical, and both
sexual and physical) influences sensory thresholds (pain
threshold by AML, pain threshold by TT, and urge sensation
by AML).

RESULTS
From a total pool of 278 patients with IBS, 74 (46%) met
criteria for severe sexual/physical abuse and 85 reported no
history of abuse. The remainder (that is, those who reported
mild to moderate severity of abuse experiences) were not
included in the analyses.
Demographic characteristics of the sample
Table 1 shows the demographic characteristics of the patients
studied. Severely abused patients were approximately five
years older than non-abused patients, and they had
discontinued school approximately one year earlier. There
were no significant differences in the racial composition of
the groups. However, there were differences in marital status:
although comparable proportions of both groups were
married or co-habiting, a smaller proportion of the severely
abused group were single (possibly related to older average
age), and a larger proportion of the abused group were
divorced.
Rectal pain thresholds
IBS patients with a history of severe abuse had significantly
higher rectal pain thresholds, as measured by the pressure
required to produce the first report of pain (AML threshold; F
(1, 111) = 6.06; p = 0.015). When pain threshold was
measured by the pressure required to consistently produce
a report of moderate pain on the tracking task, severely
abused IBS patients also had significantly higher pain
thresholds (F (1, 109) = 5.21; p = 0.024). These data are
shown in fig 1. Patients with a history of severe abuse also
reported a significantly higher threshold for experiencing a
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Assessment of abuse history/psychosocial factors
Abuse history was assessed by a self-report abuse screening
questionnaire that has been validated by interview.20 On the
basis of responses to this questionnaire, severe abuse was
defined as having been raped; or often hit, kicked, or beaten;
or often having experienced threats to one’s life, either as a
child or an adult. No abuse was defined as no rape, no
unwanted touching of genitalia, no hitting, kicking, or
beating, no life threat, and no report of being insulted or
humiliated more often than rarely, either as a child or an
adult.
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Table 1

Demographic characteristics
Severe abuse
(n = 74)

34.8 (11.8)
15.3 (2.8)

39.5 (11.1)
14.3 (2.6)

91.8
5.9
2.4

85.1
8.1
6.8

47.6
40.5
11.9
0

43.2
28.4
25.7
2.7

Statistical test (p value)
T (157) = 2.59, (p = 0.011)
T (155) = 2.36, (p = 0.019)
x2 (4) = 0.259, (p = 0.259)

x2 (3) = 8.15, (p = 0.043)

For statistical tests, numbers in parentheses are degrees of freedom.

Secondary analysis
As women in the abused group were older, more likely to be
divorced, and received less years of education than nonabused women, we further explored these group differences
by multiple linear regression. After adjusting for the effect of
age, marital status, and education, abuse history had higher
rectal pain thresholds by tracking (b estimate = 4.05,
p = 0.05) and AML (b estimate = 4.41, p = 0.02), and higher
urge sensation thresholds by AML (b estimate = 4.58,
p = 0.01). If we were to interpret these secondary analysis
as primary tests, a Bonferroni adjustment for multiple
comparison and a p value of ,0.017 would be required for
significance.
Furthermore, in order to explore whether higher pain
thresholds were related to the type of abuse experienced, we
divided the severely abused group into three subgroups
according to the nature of the abuse: sexual (n = 47),
physical (n = 12), both sexual and physical (n = 14). Using
ANOVA analysis, we looked separately at the three variables

Threshold (mm Hg)

*

*

25
20
15
10
5
0

None

Severe

None

Severe
abuse

AML pain

Tracking pain

Figure 1 Association of sexual abuse history with rectal pain
thresholds. Patients with irritable bowel syndrome with a history of
severe abuse had significantly higher rectal pain thresholds, as
measured by the ascending method of limit (AML) and by the tracking
technique. *p,0.03.
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Figure 2 Association of sexual abuse history with urge sensation
thresholds. Patients with irritable bowel syndrome with a history of
severe abuse had significantly higher urge sensation thresholds, as
measured by the ascending method of limit (AML). ***p,0.001.

of interest (that is, pain threshold by AML, pain threshold by
TT, and urge sensation by AML) across the three subgroups.
There were no significant differences between the three
groups for any sensory parameter; however, for tracking pain
thresholds, group means were 27.8 (SD 14) for sexual abuse,
24.7 (12) for physical abuse, and 20.1 (8) for both types of
abuse (p = 0.18).
Clinical symptom variables
Table 2 shows the relationship between abuse and clinical
variables. No significant differences were found for any of the
variables investigated (that is, average of 14 daily abdominal
pain ratings for the two weeks preceding the physiological
test, VAS rating of current pain immediately before the
physiological test, ordinal scale rating of abdominal pain for
the previous 24 hours, or VAS rating of anxiety immediately
prior to the physiological test).

DISCUSSION

35
30

30

Threshold (mm Hg)

sensation of urgency to defecate (F (1, 113) = 11.23;
p = 0.001), as shown in fig 2.
To insure that the differences between severely abused and
non-abused patients shown in figs 1 and 2 were not
confounded by between site differences, pressure and volume
data were transformed to z scores and the analyses repeated.
For first report of moderate pain (F (1, 111) = 4.12;
p = 0.045) and first report of urge to defecate (F (1,
113) = 8.72; p = 0.004), differences between severely abused
and non-abused patients remained significant. The tracking
pain threshold showed a strong trend, consistent with the
previous analysis, but it failed to reach statistical significance
(F (1, 109) = 3.91; p = 0.059).

Epidemiological studies have suggested a link between a
history of abuse and a diagnosis of more severe IBS9 15 16; IBS
patients with a history of abuse have more severe illness and
poorer health outcomes.9 Several possible mechanisms have
been suggested to explain this association8: (1) a history of
abuse may have a sensitising peripheral effect that contributes to heightened visceral sensitivity (that is, peripheral
disordered visceral function); or (2) abuse may have a
centrally mediated effect on modulation of the conscious
perception of visceral signals and/or altered affective or
behavioural responses to afferent visceral signals, thus
leading to more severe symptoms and adverse clinical
outcome. Only one reported study has looked at the effect
of a history of abuse on visceral (that is, rectal) sensation in
patients with IBS. Whitehead and colleagues18 examined
whether reduced pain thresholds in patients with IBS are
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Age (y)
Education (y)
Race (%)
Caucasian
African American
Other minority
Marital status (%)
Married or co-habiting
Single
Divorced
Widowed

No abuse
(n = 85)
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Table 2
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Association of abuse history with clinical variables
No abuse

Severe abuse

Statistical test (p value)

38.60 (20.11)

41.32 (22.46)

F (1, 153) = 0.70 (p = 0.403)

24.16 (24.04)
1.44 (0.78)

25.16 (21.74)
1.51 (0.77)

F (1, 119) = 0.06 (p = 0.807)
F (1, 119) = 0.62 (p = 0.432)

41.17 (24.03)

41.61 (24.03)

F (1, 118) = 0.64 (p = 0.800)

Values are mean (SD)).
VAS, visual analogue scale.

related to psychological factors and/or prior history of sexual
abuse. They found that higher pain sensitivity in IBS patients
correlated with psychological factors (that is, anxiety and
somatisation). However, sexual abuse was not found to be
associated with lower pain thresholds. This study included 32
patients with IBS (17 with and 15 without abuse history) and
27 controls (13 with and 14 without abuse history). The
relatively small number of subjects in this study raised
the possibility of lack of power to show differences between
the groups (that is, a type II error).
The current study was performed in a larger sample size.
Our results show that patients with a history of severe abuse
have significantly higher thresholds for rectal pain and urge
sensation compared with patients with no history of abuse.
In contrast with the findings by Whitehead et al that
suggested that abused patients have sensation thresholds
no different than non-abused patients, the current study
shows that they actually have higher sensation thresholds.
These findings were similar by the tracking task and by the
ascending method of limits, confirming the pertinence of
these finding and reassuring that the multiple distensions did
not appear to bias the results.
A possible explanation for this finding is that severely
abused patients use a psychological defence mechanism of
dissociation in response to a painful rectal stimulus. Previous
studies reported higher dissociation scores in subjects with a
history of abuse.22 This may lead such patients to psychologically ‘‘screen out’’ painful sensations which might possibly
trigger memories of prior painful trauma. Regardless of the
mechanisms of this phenomenon, our findings do not
support the hypothesis that abuse is associated with
peripheral visceral hypersensitivity. The results of the
secondary analysis further support our finding. After adjusting by linear regression for the effect of age, marital status,
and education, patients with a history of severe abuse still
had significantly higher urge sensation thresholds, and they
tended to have higher rectal pain thresholds.
In this study, we investigated the association between
abuse history and rectal sensation. Anal sphincter and pelvic
floor dynamics might also be associated with high sensation
thresholds. However, these factors were not explored in this
study. A few reports in the literature suggest also an
association between abuse and motor dysfunction of the
pelvic floor and anal sphincter.23 24 The available data on this
issue are very limited and deserve further studies.
Although severely abused patients differed in their tested
physiological measures from those with no abuse history,
there were no differences between the groups with regard to
their ratings of clinical symptoms. These findings are
different from previous reports from our group and others
showing more severe pain and pain behaviours in patients
with a history of abuse.9 In those studies the information on
abuse was obtained by a comprehensive interview whereas in
this study abuse history was ascertained by a self-report
screening questionnaire. Although the screening instrument
used in this study may be less sensitive as a diagnostic

measure for abuse due to reporting bias, it cannot explain the
differences in sensory thresholds between the severely
abused and non-abused groups in this study.
The association between gastrointestinal illnesses and
abuse has been shown in multiple studies from our group
and others. These studies have also shown that abuse history
is associated with poor adjustment to illness and adverse
clinical status, including increased amount of health care
seeking.15 In a recently published review, Koloski and
colleagues25 reported that the severity of symptoms in
patients with IBS and non-ulcer dyspepsia does not fully
explain consulting behaviour. However, psychosocial factors
(including a history of abuse) were found to be more strongly
associated with health care seeking. Therefore, it seems likely
that the association between abuse and pain behaviours in
IBS patients might relate to the central effect of abuse in
modulating the affective and behavioural responses to
afferent visceral signals rather than to increased peripheral
visceral sensation.
Further support for a possible central modulating role of
abuse on affective and behavioural responses may come from
recently reported studies using brain imaging techniques.
These studies have shown morphological (that is, decreased
hippocampal mass)26 27 and functional (that is, reduced
activation of anterior cingulate cortex)28 abnormalities in
subjects with abuse history. We have recently examined the
effect of abuse in patients with IBS using PET29 and fMRI.30–32
We found that a history of abuse modulates the anterior
cingulate cortex activation, a region involved in the motivational and affective reactions to painful stimulation.
Furthermore, these alterations in cingulate cortex activity
are associated with pain reports and correlate with psychosocial distress.33 34
Our study provides new and somewhat surprising sensory
threshold data. However, it does not provide a mechanistic
explanation regarding the possible causes for these findings.
Further studies are needed to look at the effects of abuse
history (and other psychosocial factors) on physiological
functioning at different levels of the brain-gut axis, and their
relevance to symptom severity, pain behaviours, and outcome. Better understanding of these psychological-physiological correlates will help to clarify theories about the
mechanisms underlying the development of symptoms in
IBS and other functional gastrointestinal disorders, and will
contribute to improving our treatment of these patients.
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