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Altered motility remains one of the important pathophysiologic factors in patients with irritable bowel syndrome (IBS) who 
commonly complain of abdominal pain and stool changes such as diarrhea and constipation. The prevalence of IBS has in-
creased among Asian populations these days. Gastrointestinal (GI) physiology may vary between Asian and Western pop-
ulations because of differences in diets, socio-cultural backgrounds, and genetic factors. The characteristics and differences of 
GI dysmotility in Asian IBS patients were reviewed. MEDLINE search work was performed including following terms, ‘IBS,’ 
‘motility,’ ‘transit time,’ ‘esophageal motility,’ ‘gastric motility,’ ‘small intestinal motility,’ ‘colonic motility,’ ‘anorectal function,’ 
and ‘gallbladder motility’ and over 100 articles were categorized under ‘esophagus,’ ‘stomach,’ ‘small intestine,’ ‘colon,’ 
‘anorectum,’ ‘gallbladder,’ ‘transit,’ ‘motor pattern,’ and ‘effect of stressors.’ 　Delayed gastric emptying, slow tansit in con-
stipation predominant IBS patients, rapid transit in diarrhea predominant IBS patients, accelerated motility responses to various 
stressors such as meals, mental stress, or corticotrophin releasing hormones, and altered rectal compliance and altered rectal 
accomodation were reported in many Asian studies regarding IBS. Many conflicting results were found among these studies 
and there are still controversies to conclude these as unique features of Asian IBS patients. Multinational and multicenter stud-
ies are needed to be performed vigorously in order to elaborate characteristics as well as differences of altered motililty in  
Asian patients with IBS.
(J Neurogastroenterol Motil 2010;16:120-130)
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Introduction
Irritable bowel syndrome (IBS) is defined as a chronic and 

recurrent disorder characterized by abdominal pain or discomfort 
and altered bowel habits in the absence of any detectable struc-
tural abnormality. The main pathophysiologic factors of IBS are 
altered visceral perception and motility.1-8 IBS has also been 

called ‘spastic colon,’ implying a motility disorder. Some IBS pa-
tients may show altered motor patterns or transit depending on 
changes in stool patterns. Altered motility from abnormal gut 
contractions may result in IBS symptoms such as abdominal pain 
and discomfort. Many studies have shown that IBS patients have 
various gastrointestinal (GI) motor disturbances that often arise 
from an exaggerated physiological response to stimuli such as diet 
and stress.9-12
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Table 1. Asian Motility Studies in Irritable Bowel Syndrome

Motility
Organs Results References

parameters

Stomach GET Delayed compared to controls Seo et al.41

EGG Not different from controls Seo et al.41

Small intestine HBT Delayed transit in IBS-C, accelerated transit in IBS-D Lu. et al.44

MMC Decreased amplitude and velocities of phase III in IBS-C, Wang et al.53

  Increased amplitude and velocities of phase III in IBS-D,
  No association between DCC and pain    
Shortened duration of MMC cycle, prolonged phase III duration Zhao et al.56

Effect of stressors Duodenal dysmotility to CRH Fukudo et al.59

Blunted duodenal response to balloon distension of colon Fukudo et al.103

Colon CTT Delayed in IBS-C, not different from controls in IBS-D Lu et al.14

Not characteristic in IBS compared to HC Horikawa et al.64

Delayed in IBS-C, accelerated in IBS-D Koo et al.74

Nar et al.76

Stool forms correlate with CTT, CTT correlates with abdominal pain Chiba et al.78

Effect of stressors Increased motility during mental stress Fukudo et al.95

Greater increase with CRH compared to controls Fukudo et al.59

Increased MI to balloon distension compared to controls Fukudo et al.103

CRH increases colon motility, blockage of CRH receptor Sagami et al.100

  inhibits the increased motility
Postprandial Larger change in frequency of propulsion in IBS-C, smaller change Kusunoki et al.104

  colonic motility   in frequency of contractions in IBS-C compared to HC
Postprandial colonic transit after spicy meals and meals with chili Gonlachanvit et al.107

  capsules did not differ from standard meals in IBS-D and controls
No dysmotility after high chili diet Agarwal et al.63

Shah et al.106

MI of sigmoid colon in IBS-D higher than IBS-C and HC, Jeong et al.105

  MI of descending colon in IBS-C higher than IBS-D and HC
Anus & Rectum Compliance Decreased rectal compliance in IBS-D after meal, no differences of Lee et al.114

  rectal compliance during fasting between IBS-C and IBS-D
Difference in static compliance between IBS and controls, Park et al.110 

  no difference in dynamic compliance
Rectal Lower in IBS-D compared with HC Moon et al.115

 accommodation
Gallbladder Motility after Hyperkinetic in IBS-C, hypokinetic in IBS-D Kanazawa et al.116

 caerulein injection

GET, gastric emptying time; EGG, electrogastrography; HBT, hydrogen breath test; MMC, migrating motor complex; CTT, colon transit time; IBS, irritable bowel
syndrome; IBS-C, constipation predominant IBS; IBS-D, diarrhea predominant IBS; DCC, discrete clustered contraction; CRH, corticotropin-releasing hormone; 
HC, healthy control; MI, motility index.

Altered bowel transit could account for IBS symptoms in-
cluding changes in bowel habit. IBS patients with diarrhea tend 
to have accelerated intestinal transit while those with constipation 
usually have delayed intestinal transit, although a few studies 
failed to demonstrate this association.13,14 

Altered motilities have been reported in the entire GI tract of 
IBS patients. However, abnormal motor activities may be pri-
mary or secondary,15,16 and there are no consistent abnormal mo-
tor patterns of IBS patients, making it difficult to interpret the 

significance of these findings. Some abnormal motor patterns are 
neither specific nor diagnostic for IBS. 

Regardless of the pathogenesis of IBS, antispasmodics are 
used to control the abdominal pain and discomfort, and promo-
tility drugs to control abnormal GI transit and related symptoms. 
Therapeutic benefits of antispasmodic drugs were reported on di-
arrhea predominant IBS patients in a study from Taiwan17 in-
dicating that control of abnormal motility is important for treat-
ment of some IBS symptoms. 
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Nowadays, the pathophysiology of IBS is focused on visceral 
perception or brain gut interaction, but altered motility still re-
mains to be important. Epidemiologic studies have shown that 
the prevalence of IBS is increasing in Asian communities, per-
haps due to rapid socioeconomic development and changes in di-
etary patterns. Therefore, IBS is of increasing interest in Asia. 
The characteristics of IBS in Asia may differ from those of 
Western societies based on diets, socio-cultural backgrounds, 
and genetic factors. 

Here I review the evidence for altered GI motility in IBS pa-
tients with a specific focus on Asian populations. Table 1 gives a 
detailed summary of Asian GI motility studies in IBS.

M ethods
The literature search included MEDLINE and manual 

searches of bibliographies of articles published from 1987 to 
2009. MEDLINE search terms included ‘IBS,’ ‘motility,’ 
‘transit time,’ ‘esophageal motility,’ ‘gastric motility,’ ‘small in-
testinal motility,’ ‘colonic motility,’ ‘anorectal function.’ More 
than 100 articles and abstracts were reviewed and relevant issues 
categorized under ‘esophagus,’ ‘stomach,’ ‘small intestine,’ ‘co-
lon,’ ‘anorectum,’ ‘gallbladder,’ ‘transit,’ ‘motor pattern,’ and 
‘effect of stressors’ were identified for detailed elaboration.

Esophagus
Several Asian studies have indicated that esophageal symp-

toms such as heartburn or regurgitation are more prevalent in 
IBS patients. Overlap between IBS and gastroesophageal reflux 
disease is common in the general population,18 and the association 
between IBS and abnormal esophageal motilities were also re-
ported in the study.19 The study showed more frequent simulta-
neous and repetitive contractions and impaired lower esophageal 
sphincter tone in IBS patients compared to healthy individuals. 
However, other investigators have failed to demonstrate abnor-
mal esophageal motility in IBS.20,21 Even though esophageal 
symptoms are commonly found in IBS patients, the evidence 
supporting abnormal esophageal motor dysfunctions in IBS is 
not yet sufficient.

Stom ach
Many IBS patients also complain of upper GI symptoms 

such as epigastric fullness, nausea, vomiting, and . In Asians, IBS 

commonly overlaps with functional dyspepsia.19,22-26 In a pop-
ulation based study in India, the prevalence of dyspepsia was 
found to be higher in IBS patients compared to the general 
population.27 In a study from Taiwan, nearly 60% of Rome I-de-
fined functional dyspepsia subjects and 18.9% of Rome II-de-
fined functional dyspepsia subjects overlapped with IBS.28 IBS 
was found to be very often overlapped with functional dyspepsia 
defined by Rome III criteria and the presence of postprandial 
fullness symptom was known to be a risk factor for overlap.29 
Patients with functional dyspepsia visiting gastroenterologists 
had concomitant IBS in 22% of population in a region of China, 
where the prevalence of IBS in this population was estimated to 
be only 7%.30

Stress is a well-known factor to play a major role in the devel-
opment of symptoms in functional GI disorders like IBS.31-33 
Stress may affect both gastric and colonic motor functions in IBS 
patients, which suggests that abnormal gastric motility such as 
delayed gastric emptying might occur in IBS patients. There are 
inconsistent reports regarding gastric emptying in IBS patients. 
Gastric emptying time was delayed more often in constipation 
predominant IBS patients than in diarrhea predominant IBS pa-
tients or in healthy controls.34,35 In addition, patients with con-
comitant dyspeptic symptoms showed delayed gastric emptying.36 
However, there have been other studies failed to demonstrate ab-
normal gastric emptying.37-40 A Korean study reported that gas-
tric emptying time in IBS patients was delayed compared to 
healthy controls while dyspeptic symptoms were not correlated 
with gastric emptying time.41 Their measurements using electro-
gastrography revealed no statistical difference between the pa-
tients with and without dyspeptic symptoms or between the IBS 
patients and healthy controls. Therefore, dyspeptic symptoms in 
IBS patients might be related to other factors such as abnormal 
sensory function or brain-gut interactions rather than abnormal 
motor function of the stomach. 

There is an interesting report regarding antral motor change 
in response to stressor. The motor activity of the distal antrum 
significantly decreased during administration of anger stressor in 
IBS patients but increased in normal controls.42

In summary, studies of gastric motility in IBS show that 
some IBS patients have abnormal gastric emptying. Constipation 
predominant IBS patients had delayed gastric emptying more 
frequently than healthy controls or diarrhea predominant IBS 
patients. However, the relationship between abnormal gastric 
motility such as abnormal gastric emptying and other dyspeptic 
symptoms in IBS patients is unclear.
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Sm all Intestine

1. Small bowel transit

Small bowel dysmotility is one of the manifestations of IBS. 
Several studies have reported that small intestinal transit was slow 
in constipation predominant IBS patients and rapid transit in di-
arrhea predominant IBS patients.13,43 Similarly, small bowel 
transit measured by using non-invasive hydrogen breath tests in 
the fasting state demonstrated delayed transit in constipation pre-
dominant IBS and rapid transit in diarrhea predominant IBS in 
Taiwanese study.44 Additional findings of the study were that the 
bigger the body mass index, the more prolonged the small bowel 
transit time, and that there was a significant correlation between 
age and small bowel transit times regardless of the predominant 
bowel habit. 

2. Small bowel motor patterns 

Evaluation of small bowel motility can be invasive or require 
long time periods due to the diurnal variation of small intestinal 
motor activity and have a difficulty in performing and interpret-
ing it. Although several small bowel motor disturbances have 
been reported in IBS patients, the studies of small bowel motility 
have yielded inconsistent results. According to duodenojejunal 
motor activity obtained by continuous 72 hours recordings in IBS 
patients, the duration of postprandial motor activity was shorter 
in IBS patients than in controls during the day, diurnal migrating 
motor complex (MMC) intervals were shorter in diarrhea-pre-
dominant IBS patients than in constipation-predominant IBS pa-
tients and there was no difference in the patterns of motor activity 
during sleep.45 Several studies have documented discrete clus-
tered contractions (DCCs) in jejeunal recordings in IBS pa-
tients,45-47 although these were also documented in control 
subjects.48,49 In addition, DCCs have been seen in the recordings 
from patients with either mechanical intestinal obstruction or 
pseudo-obstruction.50-52 Therefore, DCCs were considered to be 
nonspecific motor responses to the stress of manometric pro-
cedure.48

In a recent study from China, differences between IBS pa-
tients and healthy controls in MMC were investigated using 
16-channel water-perfused manometry. The contraction ampli-
tude and propagation velocities of phase III decreased sig-
nificantly in constipation predominant IBS patients compared to 
healthy controls. In contrast, the same parameters increased sig-

nificantly in diarrhea predominant IBS patients. The incidence of 
DCCs was similar in IBS patients and normal healthy controls. 
Abnormal phase III contractions appeared in more than half of 
the IBS patients, but not in healthy controls.53 The investigators 
suggested that pathogenesis of IBS may include small intestinal 
motility dysfunction. However, another study reported no in-
crease in DCCs and normal frequencies of MMCs.54 The corre-
lation between DCCs of small bowel and IBS symptoms such as 
abdominal pain have been demonstrated by several studies.45-47,55 
It was reported that 46% of DCCs were accompanied by abdomi-
nal pain and that 68% of pain episodes were associated with 
DCCs.46,47 However, other investigators failed to find a corre-
lation.53 Therefore, the correlation between DCCs and IBS 
symptoms remains to be clarified. 

The relationship between interdigestive MMCs and plasma 
GI hormones in IBS patients has been studied in China. 
Compared with healthy controls, diarrhea predominant IBS pa-
tients had shortened durations of MMC cycles and prolonged 
phase III durations with greater amplitudes and faster prolonga-
tion velocities. Opposite outcomes were observed in constipation 
predominant IBS patients. The peak plasma motilin level was re-
corded in phase III of the MMC cycles. Plasma 5-hydroxytypt-
amine fluctuated periodically in phase with MMC cycles, reach-
ing a peak level in phase II.56 

3. Effect of stressors on small bowel motility

Several interesting studies have investigated the effects of 
various stressors in IBS patients. IBS patients and controls had 
similar durations of small bowel motor responses after meals.49,57 

In a study that investigated the motor response of the gall-
bladder and small bowel to cholecystokinin, relative motility in-
dex, defined as the intestinal motility index at the time of the max-
imal meal-induced gallbladder contraction, was exaggerated in 
the jejunum in IBS patients compared to controls.46 

Mental stress has been known to inhibit MMCs.55,58 Mental 
stress caused cessation of MMCs and irregular contractile activ-
ities of upper small bowel in IBS patients.55 

When corticotropin-releasing hormone (CRH) was ad-
ministered intravenously to IBS patients during duodenal man-
ometry, duodenal motility was observed to be exaggerated by 
exogenous CRH.59 While baseline comparisons of IBS patients 
and controls showed no significant differences in the patterns of 
duodenal motility, phase III motor activity of the duodenum was 
evoked significantly by CRH administration in both IBS patients 
and controls. However, after CRH administration, IBS patients 
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had a significantly higher incidence of duodenal dysmotility as 
well as a longer duration of abdominal symptoms than controls.

Colon
Many studies have shown that IBS patients have various co-

lonic motor disturbances. Altered colonic motility was thought to 
be related to IBS symptoms because IBS patients frequently com-
plain of bowel habit changes. Therefore, colon is considered the 
most important organ among the GI tracts for the development 
of IBS symptoms. In fact, colon has been a focus of many inves-
tigations including motility studies. 

1. Colon transit

1) Colon transit time in IBS

Several factors may affect colon transit time. From a recent 
Chinese study, high dietary fiber intake of 40-50 g per day re-
sulted in a significantly shorter whole gut transit time compared 
to daily intake of 10-20 g.60 This result suggests that dietary fiber 
may affect colon transit time. However, colon transit time could 
vary depending on several other factors such as methodology 
used, amount of fiber intake during the study and baseline 
characteristics. It is needed to consider these factors when con-
ducting a study of colon transit time and interpreting the results.

Altered colon transit could contribute to changes in stool pat-
terns and IBS symptoms. Many studies of colon transit in Asian 
IBS patients have suggested a general trend for the diarrhea pre-
dominant IBS patients to have accelerated colon transit and for 
the constipation predominant IBS patients to have delayed colon 
transit, in agreement with some Western studies.61,62 However, 
several studies failed to demonstrate differences between IBS and 
controls in colon transit time.63,64 One Indian study reported that 
there was no difference in colon transit time between IBS patients 
and normal healthy controls after ingestion of chillies.63 Radio-
opaque markers were used to measure colon transit time in men 
with IBS and ingestion of chillies did not increase bowel fre-
quency in IBS patients. Another study in Japan did not report any 
characteristics in colon transit times in IBS patients.64 

2) Asian vs. Western

Indians who don’t complain of lower abdominal pain are re-
ported to have 1-2 bowel movements per day.65 Over 60% of sub-
jects surveyed in Thailand and Singapore, approximately 40% in 
Korea and 84% in China reported bowel movements once 
daily.66-69 Consumption of fiber or spicy foods may be higher in 
Asian compared to Western populations. Given such dietary dif-

ferences, GI transit may also be different in Asian populations. 
One Indian study reported that normal stool frequency was one 
or more a day, and twice a day for IBS patients65 compared to a 
normal stool frequency between 3 per week and 3 per day in the 
West. Moreover, some reports mentioned that mean colon transit 
time was 18 hours in the north Indian population compared with 
35 hours in Western populations.70-73 A study from Korea re-
ported that colon transit time was faster in Koreans than in 
Westerners.74 However, in a recent study from Hong Kong, 
there was no significant ethnic difference in colon transit time be-
tween Chinese adults in Hong Kong and Caucasian adults in the 
developed world.75

Despite the current lack of a direct comparative study of 
Asian and Western GI transit, several studies allow speculation 
that colon transit times are indeed shorter in normal Asian 
populations. 

3) Colon transit time according to IBS subtype 

According to a recent study conducted in Singapore, colon 
transit time was much slower in constipation predominant IBS 
patients compared to normal healthy controls, but not in diarrhea 
predominant IBS patients.14 Delayed colon transit time could 
thus be an important marker for constipation predominant IBS 
patients.14 However, no difference was reported in colon transit 
time between constipation predominant IBS and normal controls 
in Japan, with faster colon transit time in diarrhea predominant 
IBS patients.13 Two other Asian studies from Korea reported de-
layed colon transit in constipation predominant IBS and accel-
erated colon transit in diarrhea predominant IBS.74,76 

In summary, Asian and Western studies of colon transit in 
IBS patients similarly showed that accelerated gut transit and de-
layed bowel transit occurred in diarrhea and constipation pre-
dominant IBS, respectively, although this correlation was not 
absolute.

4) Correlation between stool forms, IBS symptoms 
and colon transit 

Stool forms are reported to be relevant to colon transit time 
with shorter transit times correlating with diarrhea and longer 
transit times correlating with constipation.77 However, the corre-
lation between colon transit time and stool forms is still under 
debate. A study from Japan found that colon transit time was in-
deed correlated with stool forms or bowel movements. Stool 
forms themselves were highly correlated with bowel movements, 
and abdominal pain was also correlated with colon transit time 
significantly.78 However, stool forms do not always correlate with 
transit times or IBS subtype (constipation or diarrhea predom-
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inant).

2. Colonic motor patterns: basal colonic motility 

Colonic motility usually decreases during sleep and rapidly 
increases right after awakening. After measuring pan-colonic 
pressure over whole digestive cycles using single telemetry capsu-
les, both the number of pressure contractions and the area under 
the pressure contractions were significantly decreased during 
sleep.79 Also both in response to waking and meals and in circa-
dian behavior colonic motility showed significant regional 
variations. Healthy subjects and IBS patients often have many 
same motor events. There have been many such studies that 
failed to demonstrate differences in colonic motility, not only be-
tween IBS patients and healthy controls, but also among IBS 
subgroups.15,16,80 However, there seems to be a general trend for 
diarrhea predominant IBS patients to have a great number of co-
lonic contractions or high amplitude propagating contractions 
(HAPCs), and for the constipation predominant IBS patients to 
have fewer HAPCs, although all studies have not demonstrated 
this. HAPCs have been demonstrated to coincide with abdomi-
nal cramps by many studies. HAPCs were more common in pa-
tients exhibiting diarrhea than in normal controls and were re-
sponsible for abdominal pain.81

3. Effect of stressors on colon motility

Daily stressful events are more commonly reported in IBS 
patients than non-IBS patients and healthy controls.31-33,82-84 

According to many Asian studies IBS subjects have noted higher 
anxiety and depression scores compared to controls.24,26,85-89 

Emotional stress plays major important role in symptom develop-
ment of functional GI disorders especially in IBS patients whose 
stress may not only initiate but exacerbate GI symptoms.32,83,84,90-93 
Although such correlation between symptoms and stress are also 
observed in healthy subjects, the response to stress is greater and 
more persistent in IBS patients than healthy controls.94 Several 
studies of IBS have shown colonic dysmotility in response to vari-
ous stressors including emotional stress, meal ingestion, CRH 
infusion, and colonic distensions using a balloon. Among them, 
emotional stress is a well known factor affecting colonic motility. 
An exaggerated colonic response to stress was reported. One 
Japanese study investigated the effect of artificial mental stress on 
colonic motility in IBS patients.95 When a transducer was in-
serted into the sigmoid colon from the anus along with a mirror 
drawing test loaded as psychological stress, colonic motility dur-
ing the stress period increased significantly in IBS patients com-

pared to controls.
Enhanced colonic motility was also observed in response to 

CRH that is known to be a major mediator of a stress response. 
IBS has been considered as a disorder of the brain-gut interaction 
associated with an enhanced response to stress. Stress-related ac-
tivation of CRH receptors was shown to produce alterations of 
GI functions.96 Several earlier studies demonstrated that CRH 
receptor antagonists could inhibit the altered gut motility induced 
by stress.97-99 It was also found that exogenous CRH exaggerated 
colonic motility.59 When CRH was administered intravenously 
to IBS patients during colonic manometry, CRH induced mo-
tility of the descending colon in both groups with greater motility 
indexes in IBS patients compared to controls despite a lack of a 
significant correlation between the duration of abdominal pain 
and colonic motility index.59

When tone of the descending colon and intraluminal pres-
sure of the sigmoid colon were measured before, during and after 
rectal electrical stimulation and after peripheral administration of 
α-helical CRH, a non-selective CRH receptor antagonist, rectal 
electrical stimulation induced significantly higher motility indices 
of the colon in IBS patients compared to controls, and this en-
hanced colonic motility by rectal electrical stimulation was sup-
pressed by peripheral administration of α-helical CRH in IBS 
patients but not in controls.100 These results suggest that ex-
perimental stress or CRH could increase colonic motility in IBS 
patients and that this motility change could be blocked by the ad-
ministration of α-helical CRH. Although the mechanism where-
by α-helical CRH affects GI function is unknown, peripheral 
administration of CRH notably increases colonic motility and 
blockage of peripheral CRH1 receptors inhibits this increase.101 

Blockage of the enteric nervous system by lidocaine inhibits acti-
vation of colonic segments induced by CRH in vitro.102 Taken 
together, the administration of α-helical CRH clearly decreases 
colonic motility in IBS patients, probably by antagonizing CRH1 
in the enteric nervous system.100

The main pathophysiologic findings of IBS are altered mo-
tility and visceral perception. However, we still do not know how 
visceral perception and GI motility are connected. A Japanese 
study investigated the connections between intestinal distension 
and motor response. When a manometric catheter was inserted 
into the descending colon and duodenum, repetitive balloon-de-
pendent distensions of the distal sigmoid colon below the sensory 
threshold induced a significant increase in motility indices of the 
descending colon in IBS patients compared to controls.103 

Duodenal motility indices were significantly reduced by colon 
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distension in controls but not in IBS patients. The sensory 
threshold of balloon distension was significantly lower in IBS pa-
tients than in controls. Therefore, IBS patients may have not only 
visceral hypersensitivity but also an abnormal intestinal reflex. In 
summary, GI motility in IBS patients is characterized by an al-
tered, and mainly exaggerated, response to stressors.

4. Postprandial colonic motility 

IBS patients typically complain of symptoms after meal 
ingestion. Some specific foods or dietary constituents seem to 
cause and aggravate IBS symptoms. It appears that an ex-
aggerated response to meal ingestion is one of the most consistent 
colonic dysmotilities in IBS, most commonly increased colonic 
motility.

In one recent study from Japan, that used ultrasonography to 
investigate motor function of the sigmoid colon before and after 
meals, changes in the frequency of segmental contractions were 
smaller in constipation predominant IBS patients, whereas 
changes in the frequency of propulsion were larger in diarrhea 
predominant IBS patients.104 There is another study that inves-
tigated the differences in postprandial colonic motility between 
IBS patients and normal healthy controls.105 They measured 
change of colonic motility index as a percentage change over the 
basal period in response to a meal. The percentage changes of the 
motility index after meals were higher in the sigmoid colon of di-
arrhea predominant IBS patients than that of constipation pre-
dominant IBS patients. The percentage changes of the motility 
index after meals were higher in the descending colon of the pa-
tients with abdominal pain than in that of normal controls and di-
arrhea predominant IBS patients or constipation predominant 
IBS patients. However, there were no differences between nor-
mal controls and IBS subgroups in the frequency of propagating 
contractions after meals. 

Rectosigmoidal motility was found to be unaffected in after a 
high-chili diet an Indian study.106 In contrast, another study in 
Thailand evaluated the effect of chili-containing foods on post-
prandial GI symptoms and colon transit time in diarrhea pre-
dominant IBS. Spicy meals and meals with chili capsules induced 
only mild abdominal burning relative to standard meals in 
healthy volunteers, whereas they induced significant levels of ab-
dominal pain and burning in diarrhea predominant IBS patients. 
Postprandial colonic transit was independent of chili-containing 
meals, suggesting that diarrhea predominant IBS patients ex-
hibited gut hypersensitivity to chili.107

Although there are outliers, a general trend exists for diarrhea 

predominant IBS patients to have increased colon motility after 
meal ingestion. GI motility disturbances may arise from an ex-
aggerated physiological response to meals in IBS patients. 

Anus and Rectum
Anorectal function is important for bowel movements. IBS 

patients frequently complain of urgency, incomplete bowel move-
ments or straining, implying abnormal anorectal functions in 
IBS. When anorectal manometry was used to investigate ano-
rectal function in IBS patients, no differences was found in max-
imum basal pressure, maximum squeezing pressure, threshold of 
anorectal inhibitory reflex, threshold of the first sensation, and 
threshold of defecation between IBS patients and normal 
controls. However, the volume eliciting sense of defecation, ur-
gency, and maximum tolerable discomfort was significantly lower 
in diarrhea predominant IBS patients than in constipation pre-
dominant IBS patients, suggesting that abnormal anorectal phys-
iology may contribute to the development of IBS symptoms.108 

Although altered rectal compliance has been reported in IBS pa-
tients, findings have been inconsistent. Volume thresholds for 
stool were reported lower in diarrhea predominant IBS patients 
compared to normal controls or constipation predominant IBS 
patients.109 Rectal compliance was also lower in diarrhea predom-
inant IBS patients. Recent study from Asia evaluated rectal com-
pliance in IBS patients by barostat.110 Significant differences in 
static but not dynamic compliance were found between IBS pa-
tients and normal healthy subjects. Dynamic and static com-
pliance were not significantly different between diarrhea and con-
stipation predominant IBS patients.110 However, these results were 
inconsistent to other studies showing lower dynamic compliance in 
diarrhea than in constipation predominant IBS patients.111-113 
Inconsistent findings may be due to the differences in sample 
size, in definitions of IBS and subgroups, in location of the colon 
studied, and in methodology such as different devices used or du-
ration of colonic distension applied. 

Abnormal rectal physiology such as altered rectal function af-
ter meals may be a main contributor to the development of 
meal-induced IBS symptoms. A recent barostat study from 
Korea confirmed that meals changed rectal compliance. Rectal 
compliance in IBS patients was unchanged during fasting. 
However, meals decreased rectal compliance significantly in diar-
rhea predominant IBS patients, while constipation predominant 
IBS patients did not show a postprandial hypo-compliance.114 

Meal-induced rectal hypocompliance was also found to be sig-
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nificantly correlated with increased bowel movements.114 There-
fore, changes in compliance after meal ingestion depended on the 
subgroup of IBS, but these were insignificant during fasting 
state. The complaints in some IBS patients of stool passage right 
after meal ingestion may stem from rectal hypocompliance after 
meals.

Recently, rectal accommodation, defined as the volume 
change of a barostat bag during distension, was reported to be the 
same for both IBS patients and normal controls. However, sub-
group analysis in the study revealed significantly lower rectal ac-
commodation in diarrhea predominant IBS patients than in nor-
mal controls.115 Also, rectal accommodation tended to be asso-
ciated with the severity of abdominal pain during rectal 
distension. Abnormal rectal physiology is therefore important in 
producing IBS symptoms.115

Gallbladder
Altered gallbladder motor patterns have been found in some 

IBS patients. Abnormal gallbladder motility arises from the re-
sponse to specific stimuli such as foods and stress in IBS patients. 
One Japanese group investigated gallbladder motor function af-
ter caerulein injection in IBS patients.116 They measured gall-
bladder area before and after caerulein injection and calculated 
gallbladder contraction rates. Constipation predominant IBS pa-
tients were shown to have hyperkinetic rates, whereas the diarrhea 
predominant group tended towards hypokinetic rates. Unfortu-
nately, there have been only a few studies of gallbladder motility 
of IBS. 

Conclusion
Although many studies have shown that IBS patients have 

various GI motor disturbances, these altered motilities are neither 
specific nor diagnostic for IBS. Altered motility can be primary 
or secondary, and it is not always correlated with IBS symptoms. 
Therefore, a causal relationship between GI motility changes and 
IBS symptoms remains controversial. However, it is undoubtedly 
true that altered motility is one of the major pathophysiologic fac-
tors of IBS. Multinational, multicenter studies are needed to clar-
ify the differences in GI motor function between Asian and 
Western populations. 
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