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Abstract
AIM: Psychological factors, altered motility and sensation
disorders of the intestine can be variably associated with
irritable bowel syndrome (IBS). Such aspects have not been
investigated simultaneously. The aim of this paper was to
evaluate gastrointestinal motility and symptoms, psychological
spectrum and quality of life in a large group of IBS patients
in southern Italy.

METHODS: One hundred IBS patients (F:M=73:27, age
48±2 years, mean±SE) fulfilling ROME II criteria matched
with 100 healthy subjects (F:M=70:30, 45±2 years). Dyspepsia,
bowel habit, alexithymia, psycho-affective profile and quality
of life were assessed using specific questionnaires. Basally
and postprandially, changes in gallbladder volumes and antral
areas after liquid meal and orocaecal transit time (OCTT)
were measured respectively by ultrasonography and H2-breath
test. Appetite, satiety, fullness, nausea, and epigastric pain/
discomfort were monitored using visual-analogue scales.

RESULTS: Compared with controls, IBS patients had
increased dyspepsia (score 12.6±0.7 vs 5.1±0.2, P<0.0001),
weekly bowel movements (12.3±0.4 vs 5.5±0.2, P<0.
00001, comparable stool shape), alexithymia (score 59.
1±1.1 vs 40.5±1.0, P=0.001), poor quality of life and psycho-
affective profile. IBS patients had normal gallbladder
emptying, but delayed gastric emptying (T50: 35.5±1.0 vs
26.1±0.6 min, P=0.00001) and OCTT (163.0±5.4 vs 96.6±1.8
min, P=0.00001). Fullness, nausea, and epigastric pain/
discomfort were greater in IBS than in controls.

CONCLUSION: ROME II IBS patients have a pan-enteric
dysmotility with frequent dyspepsia, associated with
psychological morbidity and greatly impaired quality of life.
The presence of alexithymia, a stable trait, is a novel finding
of potential interest to detect subgroups of IBS patients
with different patterns recoveed after therapy.
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INTRODUCTION
Irritable bowel syndrome (IBS) is a common, chronic
biopsychological functional disorder of unknown aetiology,
affecting 10-20 % of all individuals any one time. Psychological
factors, altered motility and sensation disorders of the intestine
can be variably associated[1]. Dysfunctions of the gastrointestinal
tract in IBS appear as altered bowel function[2], associated with
pain or discomfort, without organic disease[3-5]. Besides lowered
visceral perception thresholds involving the rectum[6] and more
proximal districts[7], motility defects seem to develop. Thus,
IBS patients may complain of a constellation of both
gastrointestinal and extra-intestinal symptoms[7], and a
significant proportion of patients may have disordered
perception[8,9] resulting in more readily feeling of normal
intestinal contractions[10]. Psychological factors, such as
abnormal illness attitute[11], may also play a role in the
pathogenesis of IBS[5], with a significant impact on health-
related quality of life (HRQOL)[12]. More recently, revised
diagnostic criteria for IBS have been proposed (ROME II
criteria)[4]. Moreover, sophisticated questionnaires are now
available for studying both quality of life and specific
psychological aspects like the alexithymia construct. The latter
includes difficulties in identifying and describing feelings,
impoverishment of fantasy life and excessive preoccupation
with physical symptoms and external events[13].
     Such aspects have not been investigated simultaneously in
IBS patients. Therefore, the aim of the present study was to
evaluate gastrointestinal motility and symptoms, psychological
status, including alexithymia and HRQOL in a large group of
IBS patients from a referral center in southern Italy.

MATERIALS AND METHODS
Subjects
A total number of 200 adult subjects were studied prospectively
and divided into 2 cohorts: 100 consecutive patients with IBS
(27 males and 73 females) and 100 healthy subjects (30 males
and 70 females) with their age and body size matched. The two
groups were also comparable for years of education (9.3±1.5
years and 9.6±1.3 years in healthy and IBS, respectively). The
characteristics of patients are depicted in Table 1. There was
no difference in sex ratio, age and body size. The percentage of
non-coffee drinkers and smokers was greater in IBS than in
healthy subjects (0.02<P<0.03). The IBS group was composed
of out-patients, with a firm diagnosis through positive
identification of the ROME II diagnostic criteria[4]. With the
inclusion criteria used in this study, the specificity of IBS
diagnosis was about 98 %[14,15]. Mean years since first diagnosis
have been 5.9 years with bowel habit alternating between
diarrhea and constipation, according to standardized criteria[4].
During the above mentioned period, patients had tried several
-albeit poorly effective- therapeutic trials with the help of their
family practices. All patients were symptomatic at the time of
the study, and lower abdominal discomfort or pain was the
main reason for seeking medical advice, and none was on
specific therapy for IBS at the time of evaluation. There was no
coexistent disease and all patients had normal haematology,
biochemistry, urinalysis, together with a normal colonoscopy



or barium enema if aged over 50 years. Excluded were subjects
if they had a history of gastrointestinal surgery. Female subjects
were excluded if they were pregnant, breast feeding, or
hysterectomised and were studied during the first phase of the
menstrual cycle or while taking oestrogen/progesterone
contraceptive medication. Drugs and cigarette smoking were
not allowed for 48 hours prior to the study while alcohol and
caffeine containing drinks were stopped 24 hours prior to the
study. All subjects smoked less than 5 cigarettes per day and
drank below the recommended safe alcohol limit (that is less
than 21 units/week).
     Because lactose maldigestion-intolerance and IBS may have
almost identical symptoms[16], all patients were screened by
lactose H2-breath test, which was invariably negative. Healthy
volunteers were recruited from staff members and with the
help of local family practices. Laboratory investigations were
normal (as above) in all healthy subjects and there was a
negative toxicology for substances of abuse. All subjects gave
informed consent to join the study which was approved by the
Ethics Committee of Bari University Hospital.

Measures
Symptomatology was assessed by focusing on an estimate of
the maximum degree of lower abdominal pain or discomfort,
and abdominal bloating in the previous 12 months was assessed
by visual analogue scales (VAS)[17]. The weekly frequency of
bowel movements over a time span of one month was estimated
by a self-assessed diary. A specific stool form scale was also
used based on a semi-quantitative score[18]. To carefully
characterise the association between IBS and functional
dyspepsia[19], the presence and severity of dyspeptic symptoms
were quantified in two ways: validated semiquantitative score[20];
and self-assessed VAS of upper gastrointestinal perception
monitoring appetite, satiety, nausea, abdominal fullness and
upper abdominal (epigastric) pain or discomfort[21]. In the latter
case, scores were obtained at baseline (i.e. time 0) and at 15,
30, 45, 60, 90 and 120 min postprandially. The Middlesex
Hospital Questionnaire (MHQ) symptom check list was used
to investigate six symptoms: anxiety, phobic behavior,
obsessive-compulsive behavior, somatization, depression, and
hysteria[22]. Traits of alexithymia were assessed by the Toronto
Alexithymia scale based on a 20-item scale (TAS-20)[23] with
the validated Italian translation[24,25]. A final score 61 was
considered positive for alexithymia, while a score ranging from
50 to 60 was “border line”[25]. The short form check list (SF-36)
was used to assess HRQOL in the following 8 domains: general
health, physical functioning, role-physical, role-emotion, social
functioning, mental health, body pain, and vitality[26,27].

Motility studies
After an overnight fast, subjects attended the Functional
Investigations Unit. Standard criteria recently reviewed by our
group[28] were used to study gallbladder and gastric emptying
by functional ultrasonography in response to a liquid test meal,
consisting of 200 mL solution totalling 13 g (39 %) fat, 10 g
(13 %) protein and 35 g (48 %) carbohydrates, calorie content
1 270 kJ, 365 mmol /L (Nutridrink, Nutricia, Milano, Italy),
which was consumed within 2 min. Gallbladder emptying was
assessed by monitoring fasting and postmeal course of
gallbladder volumes. Sagittal and transverse scans of the
gallbladder at its largest dimension were obtained at 5-15
minute intervals over 2 hours. Gastric emptying was assessed
by monitoring fasting and postmeal course of antral areas[17,29].
Oro-caecal transit time was measured simultaneously with
ultrasonographic studies by hydrogen breath test using 10 g
lactulose and collecting the breath with a portable equipment
(EC60-Gastrolyzer, Bedfont, USA)[30].

Statistical analysis
All calculations were performed with the NCSS 2001 statistical
software (Kaysville, UT, USA, see http://www.ncss.com/).
Results were given as mean ± standard error (SE). Differences in
emptying curves were evaluated by two way ANOVA repeated-
measures followed by Fisher’s LSD multiple comparison test.
Differences of means between healthy and IBS were evaluated
using the Student’s t test for unpaired data. Linear regression
analysis was performed by the method of least square. The chi-
square test was used to assess associations between
categorical data. A two-tailed probability (P) value of less than
0.05 was considered statistically significant[31,32].

RESULTS
All subjects tolerated the tests well. Table 1 also shows that
VAS scores for lower abdominal pain and bloating were
significantly higher in IBS patients than in healthy subjects.
Whereas the frequency of bowel movements was greater in
IBS patients than in healthy subjects (12.3±0.4 vs 5.5±0.2
evacuations/wk, P=0.00001) (Figure 1A), stool form was
similar (Buckley score: 3.9±0.1 vs 3.5±0.1 in patients and
controls, respectively),(Figure 1B).

Figure 1  A: Significantly more bowel movements in IBS pa-
tients than in healthy subjects. B: Comparable score for stool
form between IBS patients and healthy subjects. Results are
expressed as individual data and median (horizontal line).

Figure 2  Significant dyspepsia in IBS patients compared with
healthy subjects. Results are expressed as individual data and
median.
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Figure 3  Time-course of visual analogue scale (VAS) for
appetite, satiety, nausea, abdominal fullness and epigastric pain
(or discomfort) in healthy subjects. On the X-axis time “0” is
before ingestion of test meal. Asterisks indicate significant
differences (0.0001<P<0.001) of IBS patients vs healthy subjects
at baseline. Significant differences for nausea, fullness and epi-
gastric pain/discomfort of IBS patients vs healthy subjects (area
under curve).

     Mean score of dyspepsia was greater in patients than in
healthy subjects (12.6±0.7 vs 5.1±0.2, P<0.0001), an abnormal
score was found in 75 % and 5 % of patients and healthy
subjects, respectively (P<0.0001, Figure 2). As expected, the

perception of satiety and appetite (both at fasting and as
postprandial AUC) showed a strong negative correlation in
IBS patients and healthy subjects (0.91<r<0.92, P<0.0001).
There was no difference in appetite and satiety between IBS
patients and healthy subjects (either at baseline and
postprandially), By contrast, the AUC during 120 min was
invariably greater in IBS than in control subjects for nausea
(58.0±14.1 vs3.9±1.0, P=0.002), fullness (133.5±26.1 vs
17.1±1.9, P=0.00002) and pain/discomfort (75.1±24.2 vs
2.5±0.6, P=0.002). Time-dependent profiles for these scores
are depicted in Figure 3.

Table 1  Patient characteristics in study group (mean ± SE)

   IBS Healthy             P*

No of subjects    100     100
Female: Male ratio   73:27    70:30             NS
Age (yr)    48±2    45±2             NS
BMI (Kg/m2) 23.5±0.4 22.9±0.3            NS
Coffee-drinkers No (%)
    None 43 (43%) 24 (24%)          0.03°
    <1 per day   9 (9%) 22 (22%)°
    1-5 per day 48 (48%) 54 (54%)°
Smokers No (%) 30 (30%) 15 (15%)          0.02°
Lower abdominal   5.8±0.1 0.04±0.01        0.0001
pain (VAS, cm)
Abdominal bloating   6.2±0.1   0.1±0.02        0.0001
(VAS, cm)

*Student’s t test or χ2 for comparison of proportions, VAS=visual
analogue scale.

     Results from the MHQ questionnaire are given in Figure
4A which shows that IBS patients had significantly higher
scores for anxiety, somatization, phobia and depression than
healthy subjects. Results from the TAS 20 questionnaire on
alexithymia are given in Figure 4B which shows a significantly
increased score in IBS patients (59.1±1.1) compared to healthy
subjects (40.5±1.0). An abnormal (i.e.>61) score for
alexithymia was found in 43 % of patients and in 2 % of healthy
subjects. Mean scores of SF-36 are reported in Figure 5 which
shows that HRQOL was significantly poorer for all domains
in IBS patients compared with healthy subjects. There was no
difference between IBS patients and healthy subjects with
respect to gallbladder motility, i.e. fasting and postprandial
volumes and half-emptying times (Table 2). Concerning gastric
motility, the mean cross-sectional antral areas at fasting and
immediately after the test meal were comparable between IBS
patients and healthy subjects (Table 2). However, postprandial
minimal antral areas were significantly larger and half-
emptying time longer in IBS than in healthy subjects (Table 2,
Figure 6). With respect to OCTT, basal levels of H2 were
invariably <10 p.p.m. in all subjects (i.e. absence of bacterial
overgrowth) and did not differ between IBS patients and
healthy subjects. OCTT, however, was increased by 62 % in
IBS patients compared to healthy subjects (Table 2) with
scattered distribution depicted in Figure 7. A value of OCTT
above 130 min, representing the upper limit of normal
(mean+2SDs), was found in 70 % of  patients and in 2 % of
healthy subjects (P=0.000001).
     Overall, the score of dyspepsia was positively correlated
with OCTT (r=0.38, P=0.0001) but not with gastric emptying
speed. Also, the dyspepsia score was negatively correlated with
all domains of HRQOL (-0.34< r <-0.43, P<0.001), while there
was a positive correlation with somatization (r=0.32, P=0.001),
anxiety (r=0.29, P=0.002) and alexithymia (r=0.47, P=0.00001).
Frequency of bowel movements increased with anxiety (r=0.39,
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P=0.00001), somatization (r=0.34, P=0.0004) and alexithymia
(r=0.52,  P=0.000001).

Figure 4  A: Scores of psychological disorders (mean ± SE,
*0.0009<P<0.04). B: Scores of alexithymia (individual data and
median) in IBS patients and healthy subjects.

Figure 5  Profiles of health-related quality of life-HRQOL (SF-
36 questionnaire) for IBS patients and healthy subjects. Data
are mean±SE. Significantly poorer HRQOL for all 8 scales in
IBS patients compared with healthy subjects. Legend: Ph,
physical; soc, social.

Figure 6  Time-course of gastric emptying in IBS patients and
healthy subjects after ingestion of 200 mL of standard liquid
meal. Symbols indicate mean (SE is very small and not visible

at each time-point). IBS patients had impaired emptying with
larger postprandial antral areas (expressed as % of basal area)
than healthy subjects. See also Table 2 for half-emptying time
differences.

Figure 7  Significant delay of orocaecal transit time (OCTT) in
IBS patients compared with healthy subjects. Results are ex-
pressed as individual data and median.

Table 2  Motility indices in study group (mean ± SE)

      IBS  Healthy            P*

No of subjects       100      100
Gallbladder (volume)
Fasting (mL)   21.4±1.0 22.0±0.9            NS
Postprandial residual, mL (%)     5.3±0.6   5.7±0.3            NS

 (23.4±1.2)         (25.7±0.9)
T50 (min.)   20.1±0.9 21.4±0.6            NS
Stomach (antral area)
Fasting (cm2)     3.1±0.1   3.4±0.1            NS
Postprandial maximal (cm2)   10.4±0.2 11.8±0.2           0.001
Postprandial minimal (%)     6.1±1.0   2.8±0.5           0.02
T50 (min.)   35.5±1.0 26.1±0.6        0.00001
Small bowel
Orocaecal transit time (min.) 161.9±5.5 96.6±1.8        0.00001

*Student’s t test, OCTT=orocaecal transit time, NS=not
significant. Indices of gallbladder motility: fasting volume (mean
of 3 measurements at -15, -5 and 0 min before test meal, ex-
pressed in mL), residual volume (minimum volume measured
postprandially, in mL) and half-emptying time (T50, time to
achieve 50 % decrease of fasting volume). Indices of stomach
emptying: fasting antral area (mean of 3 measurements at –15,
-5 and 0 min before test meal, expressed in cm2), maximal
antral area at 2 min postmeal in cm2, minimal postprandial
antral area during the 2-hour observation period (expressed
in %, normalized to maximal area after subtracting basal areas:
i.e. 100x(At-a)/(A2-a), where At=postprandial area at any given
time; a=basal area; A2=area at 2 min postprandially[37]) and half-
emptying time (T50).

DISCUSSION
We used an integrated approach in a large group of IBS patients
to investigate gastrointestinal motility patterns in relation to
symptoms, quality of life and psychological comorbidity. We
believe that the present study may offer a fairly representative
picture of IBS characteristics in southern Italy. The ROME II
criteria[4] were chosen because they perform well in the clinic
and they have greater simplicity than other less recent criteria[1].
Due to the setting where the study was performed (i.e. a tertiary
referral center), caution must be expressed in interpreting our
results, for at least two reasons. Firstly, only a minority of IBS
patients were thought to consult physicians[33] and secondly,
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characteristics of patients seen in a third referral center miqht
differ from those of patients referred to primary or secondary
care[25,34]. Nevertheless, IBS patients had multiple and
simultaneous gastrointestinal motility defects involving
stomach and intestine at a different extent, and were associated
with diffuse gastrointestinal symptoms, abnormal
psychological status, including alexythimia, and poor quality
of life.
    Ultrasonography was chosen as a non-invasive and
validated technique to assess both gallbladder[35,36] and
gastric emptying[17,29,37-40] simultaneously[28]. The protocol we
employed, moreover, was further informative due to the
simultaneous assessment of small bowel transit by H2-breath
test. Such a novel combined procedure allows a one-day (and
time-saving) test for studying upper gastrointestinal motility
in a clinical setting.
      Despite “normal” feeling of appetite and satiety, IBS patients
had strikingly abnormal upper gastrointestinal perception for
nausea, fullness, epigastric pain/discomfort, both at fasting and
postprandially. This was also the case in gastrectomized
patients[21], Thus, ingestion of 200 mL of a moderately caloric,
isosmotic test meal might prove useful in identifying groups
of patients with dyspepsia, as also proposed in different
clinical settings[41]. About 30 % of IBS patients included in
this study had delayed gastric emptying, as was found in other
gastrointestinal functional disorders such as dyspepsia and slow
transit constipation[30,42]. Although this study was primarily
focusing on patients with lower abdominal symptoms for IBS,
we found that the score for dyspepsia was abnormal in about
two-thirds of patients, as was also reported by Agreus et al. in
the Swedish population[43]. Taken together, these findings
suggest that dyspepsia and IBS are closely related and develop
as a continuum[19]. No close correlation existed between delayed
gastric emptying and dyspepsia. Indeed, gastric emptying was
defective only in a subgroup of dyspeptic patients and this
also seemed to be the case in IBS patients. Moreover, both
symptoms or gastric half emptying times were poor predictors
of gastrointestinal dysmotility in functional dyspepsia[44]. Also,
dyspeptic symptoms might originate from an altered fundic
receptive relaxation (not measured in the present study) and/
or from disorders of other organs, including duodenum under
acidic stress[45].
     At variance with an early study in a scant number of IBS
patients[46], we found no gross evidence for impaired
gallbladder motility. Differences in selection criteria might
partly explain the variability. CCK played a key role in
postprandial gallbladder contraction, and abnormal sensitivity
of the gallbladder smooth muscle to exogenous CCK has been
reported in IBS[47]. Apparently, the defect was absent
postprandially, since either a high-fat[47] or a low-fat (this study)
liquid meal yielded similar gallbladder contractions. Whether
or not the trend we showed of faster refilling in IBS points to
an abnormality of the smooth muscle in the digestive tract[47],
remains to be established. Impaired gallbladder motility has
been found in a subgroup of patients with functional
dyspepsia[42] and delayed transit constipation[30]. Disturbed
motilin and CCK release might be a potential cause of intestinal
dysmotility in IBS[48].
     This study also showed that OCTT was delayed in IBS.
Changes in phase II and phase III components of the migrating
motor complex suggested that both local (i.e. enteric) and
central mechanisms might operate to produce intestinal
dysmotility[49]. Delayed OCTT could be independent of colonic
transit (as seen in patients with functional dyspepsia[42]) or might
be associated with delayed colonic transit (as seen in patients
with functional constipation[30]). Although accelerated small
bowel and colonic transit have been reported in diarrhea-
predominant IBS[50], a similar conclusion could not be drawn

from this study, since patients alternated between diarrhea and
constipation in their history. IBS patients had rather increased
bowel habits, despite delayed OCTT. This finding pointed to a
diffuse impairment of visceral sensitivity and perception,
involving not only the rectum[6], but also the colon or even
more proximal districts such as small bowel and stomach[7,51].
Abnormal motor patterns in the small bowel might be
associated with symptoms in patients with IBS (e.g. clustered
jejunal contractions and propagated giant ileal contractions
during abdominal colic[52]). It must be stressed, however, that
no motor abnormality in either small or large intestine was
pathognomonic for IBS[53]. Whether or not delayed OCTT in
IBS could contribute to accumulation of gas in the intestine[54,55]

and/or abnormal colonic fermentation in the colon[56], remains
to be determined. Interestingly, we found delayed OCTT with
increased bowel movements in chronic alcoholic patients
during abstinence, associated with dysfunction of autonomic
nervous system[57]. This possibility deserves further attention,
since a form of subclinical autonomic neuropathy might
predispose to a diffuse disorder of smooth muscle,which was
suggestive for the multi-organic involvement of the
gastrointestinal tract[7].
      It is known that visceral hyperalgesia in IBS could exacerbate
symptoms due to lactose maldigestion[58]. A recent study found
that 24 % of previously diagnosed IBS patients had lactose
intolerance[16], this was not the case in the present study where
lactose maldigestion or intolerance was an exclusion criterion.
It is still controversial whether or not a subset of patients with
IBS might be positive for coeliac disease[59,60]. Since the recent
British Society of Gastroenterology guidelines estimated that
routine antiendomysial antibodies would reveal only 1-2 % of
abnormalities[3], systematic screening for coeliac disease in this
study was not believed to be cost-effective and was not
performed.
      It is believed that up to 60 % of IBS patients seen at referral
centers might have psychological morbidity[5,61-64]. An abnormal
psychological profile in IBS patients emerged also from the
present study. Psychological disturbances could influence
aspects of bowel habit[1,65]. We found increased bowel
movements to be associated with anxiety, somatisation and
also with alexithymia. Alexithymia construct is one of the four
syndromes in the Diagnostic Criteria for Psychosomatic
Research[34]. A stronger positive association was reported
between alexithymia and somatoform rather than chronic
somatic disorders[25,66,67]. In the present study we employed
TAS-20, the most validated questionnaire available so far[23]

and found significant alexithymia in over 40 % of IBS patients
(increasing to about 80 % if patients with border-line scores
were included). These results are in line with those from another
although smaller study conducted in a closed geographical area,
investigating alexithymia in patients with IBS and other
functional gastrointestinal disorders[25]. The finding may have
at least two practical implications. Firstly, whether IBS patients
are first seen in a gastroenterological or psychiatric setting
might determine if patients are classified as suffering mainly
from IBS or somatoform disturbances, respectively. Secondly,
as alexithymia is seen as a stable feature, it might act as an
important prognostic factor related to treatment outcomes in
subgroups of IBS patients. If the IBS patients were seen within
the broader spectrum of functional gastrointestinal diseases,
our findings pointed to an association between alexithymia
and tendency to negative affectivity[25,67].
     IBS patients showed a significantly poorer HRQOL than
healthy subjects. This finding was in accordance with previous
studies[12,61] and pointed to related problems, namely absenteeism,
the social indirect costs and, ultimately, the need for appropriate
treatment of IBS patients. Interestingly, both IBS patients and
healthy subjects in this setting had a HRQOL profile remarkably
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similar to that derived from subjects across different cultures in
the USA and UK[12]. This finding underscored the internal
consistency of HRQOL questionnaires. Taken together, our
findings confirmed that although IBS was not a life-threatening
condition, it could lead to significant impairment of quality of
life, at least in the subgroup of patients seen in a tertiary
referral center.
     In conclusion, these data show that IBS patients have a
pan-enteric dysmotility with frequent dyspepsia, associated
with psychological morbidity and greatly impaired quality of
life. The presence of alexithymia, a stable trait, is a novel
finding of potential interest to detect subgroups of IBS patients
with different patterns of recovery after therapy.
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