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Abstract
AIM: To determine whether distinct symptom group-
ings exist in a constipated population and whether such 
grouping might correlate with quantifiable pathophysi-
ological measures of colonic dysfunction.

METHODS: One hundred and ninety-one patients pre-
senting to a Gastroenterology clinic with constipation 
and 32 constipated patients responding to a newspaper 
advertisement completed a 53-item, wide-ranging self-
report questionnaire. One hundred of these patients 
had colonic transit measured scintigraphically. Factor 
analysis determined whether constipation-related symp-
toms grouped into distinct aspects of symptomatology. 
Cluster analysis was used to determine whether indi-

vidual patients naturally group into distinct subtypes. 

RESULTS: Cluster analysis yielded a 4 cluster solution 
with the presence or absence of pain and laxative unre-
sponsiveness providing the main descriptors. Amongst 
all clusters there was a considerable proportion of pa-
tients with demonstrable delayed colon transit, irritable 
bowel syndrome positive criteria and regular stool fre-
quency. The majority of patients with these characteris-
tics also reported regular laxative use.

CONCLUSION: Factor analysis identified four consti-
pation subgroups, based on severity and laxative un-
responsiveness, in a constipated population. However, 
clear stratification into clinically identifiable groups re-
mains imprecise.
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INTRODUCTION
Constipation is a heterogeneous disorder, the most consis-
tent generic descriptor for which is difficult or infrequent 
passage of  stool[1,2]. A fundamental aim in researching 
and treating any heterogeneous disorder is to subclassify 
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the condition into categories that are predictive of  either 
pathophysiology or treatment outcome. Constipation is 
currently conceptualized in three broad categories: nor-
mal transit constipation (NTC), slow transit constipation 
(STC) and disorders of  defecation or rectal evacuation[3-5]. 
This distinction among subgroups, in some cases, has 
proven beneficial in planning treatment and in predicting 
therapeutic outcome[4,6-12].

It remains unknown whether subtypes of  constipa-
tion can be identified reliably on the basis of  symptoms. 
The mathematical techniques of  factor and/or cluster 
analysis, to determine whether certain symptoms and/
or subjects do group together more than expected by 
chance, can provide empiric evidence of  the existence of  
true syndromes. Studies applying these techniques have 
found conflicting results, with Mertz et al[13] identifying 3 
subtypes while Eltringham et al[14] did not. These findings 
suggest that the a priori assumption that these subtypes 
are distinct or distinguishable from each other on the 
basis of  symptoms may be incorrect, or that investigators 
have yet to combine the correct symptoms to identify 
pathophysiologically distinct abnormalities. 

Utilizing a 53-item specific constipation question-
naire and colonic scintigraphy our aim was to identify 
symptoms or groups of  symptoms that identify un-
derlying severe constipation subgroups. Specifically, we 
hypothesized that within this constipation population at 
least three distinct subgroups, STC, evacuation disorder 
and irritable bowel syndrome (IBS), can be identified by 
groups of  symptoms and that these symptom groups will 
be predictive of  specific underlying objective physiologi-
cal measures such as colonic transit time.

MATERIALS AND METHODS
Design of the questionnaire and assessment of 
symptoms 
The Sydney Constipation Questionnaire (SCQ) was de-
rived from the previously validated Bowel Disease Ques-
tionnaire[15] and the Bowel Symptom Questionnaire[16]. 
The SCQ comprises 53 items, including 42 symptom 
items and the validated Bristol stool scale[17]. Additional 
constipation items were then added and the face valid-
ity was assessed by responses from 29 internationally 
recognised constipation experts who were asked to rate 
each question according to clinical relevance. The test-
retest reliability of  the final questionnaire was evaluated 
in 47 patients who repeated the questionnaire within 3 wk  
of  initial testing[18]. The design of  the questionnaire took 
place long before the release of  Rome Ⅲ criteria for 
bowel[19] and anorectal[20] dysfunction, nevertheless the 
questionnaire does contain all of  the symptomatic ques-
tions that define constipation, IBS and outlet obstruction 
by the Rome Ⅲ criteria. 

Population sample 
Subjects were obtained through two sources: (1) via refer-
rals from specialists in the Sydney area; and (2) by direct 

advertisement that specified criteria approximating ter-
tiary-referred subjects. The impact of  subject source was 
considered in the statistical analysis. Overall, the sample 
was designed to reflect community members suffering 
serious constipation symptoms. Subjects were deliberately 
not selected based on Rome Ⅲ constipation criteria, but 
rather on the basis of  serious symptoms to avoid mak-
ing assumptions and because we wanted also to examine 
the proportion of  the study cohort and its clusters that 
would be positive for Rome Ⅲ criteria for constipation 
or IBS.

Referrals to colorectal surgeons or gastroenterologists 
in Sydney metropolitan region, seeking treatment for con-
stipation, were recruited over a 4-year period and were 
given a questionnaire if  they fulfilled the following crite-
ria: (1) had not undergone any form of  colectomy, rec-
tocele or rectal prolapse repair; and (2) their constipation 
was not deemed secondary to a metabolic or neurological 
disease or pregnancy. Additionally, the questionnaire was 
given to potential patients who responded to advertise-
ments in Sydney newspapers recruiting subjects for a ran-
domized control trial of  sacral nerve stimulation for the 
treatment of  constipation (in progress; to be reported in 
future). These potential patients were screened during an 
initial phone conversation and if  they fulfilled the criteria 
listed above the questionnaires were mailed out to them. 
As these were chronically constipated patients, who for 
the most part had been taking laxatives for many years, 
they were not asked to report on what their symptoms 
are, were or might be, in the absence of  laxatives. Studies 
have shown that the correlation between a patient’s re-
ported stool frequency and actual measures is poor[21] and 
in our experience a patient’s ability to recall symptoms 
from the years prior to laxative use is also poor.

Allowing 3 wk for the questionnaire to be completed 
and returned, each non-responder was then phoned and 
asked if  they intended to return the questionnaire. A 
proportion of  community responders had decided that 
their symptoms were not severe enough to warrant sacral 
nerve stimulation and these patients did not return the 
questionnaire. Allowing an additional 4 wk, all other non-
responders were excluded from the study. All participants 
in this study gave written, informed consent and the 
study was approved by the Human Ethics Committees of  
the South Eastern Area Health Service, Sydney and the 
University of  New South Wales. 

A priori symptom groups 
Three symptom groups were defined a priori: (1) STC was 
considered to comprise infrequent bowel movements (less 
than 2 defecations/wk), lack of  defecation urge, excessive 
straining and hard stools[22-24]; (2) Obstructed defecation 
was classified when all of  the following symptoms were 
present: (a) an inability to initiate defecation following 
the urge to do so, or difficulty with stool evacuation; (b) 
excessive straining at stool more than 25% of  the time or 
self-digitation to facilitate defecation more than 25% of  
the time; and (c) a feeling of  incomplete evacuation after 
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defecation[1,22,25-29]; and (3) IBS classified those patients 
with symptoms of  abdominal pain and bloating that 
improve with defecation or in whom the onset of  such 
symptoms is associated with a change in frequency or 
form of  the stool[19,22,24,30].

Transit studies
Colonic transit was measured using a standard nuclear 
medicine technique[31,32]. Briefly, the subjects attended a 
Nuclear Medicine Department on a Monday morning 
and were given 4 MBq 111In-DTPA orally at approximate-
ly 9:00 am. They returned to the department the same 
day at approximately 3:00 pm and on subsequent days 
at approximately 24, 48, 72 and 96 h following the oral 
administration. On each occasion, anterior and posterior 
abdominal images were obtained each for 10 min using 
a large field-of-view gamma camera and medium energy 
collimator. Background images were obtained for back-
ground correction. All laxative medications were stopped 
3 d before and during the scan. No effort was made to 
control the patient’s diet during the scan period. Method 
of  the scintigraphic analysis is reported elsewhere[33]. 
Briefly, at each time point, profiles of  the activity along 
the colon were derived from a geometric mean image 
obtained from the anterior and posterior images. Total 
percent retention (T%R) and mean activity position 
(MAP) at each time were calculated for each subject. 
T%R indicates the retained activity in the colon using the 
value at 6 h as 100%. MAP indicates the geometric center 
of  the activity, where position 0 is at the cecum, position 
98 at the anus, and position 99 being excreted activity. 
The scintigraphic definition of  delayed transit constipa-
tion was met if  the study showed isotope retention of  
greater than 9% in the right (cecum to mid-transverse) or 
left colon (mid-transverse to distal descending colon) at 
72 h[31,32].

Data analysis
Since this has been a vexed question to date, a naturalistic 
approach was adopted in which multivariate statistical 
techniques were used to identify distinct clusters of  indi-
viduals with respect to bowel symptom patterns and these 
clusters were then examined with respect to their symp-
tom profiles to determine what, if  any, clinically meaning-
ful differences existed between them. Analysis proceeded 
in two steps; the first reduced the data dimensionality 
from 42 observed symptom variables to 15 latent vari-
ables which were then used in the second step in a cluster 
analysis to form internally homogeneous clusters of  in-
dividuals: details follow. The first step identified indepen-
dent dimensions of  symptom profile through principle 
components analysis followed by orthogonal rotation of  
the factor space. Identifying independent dimensions of  
bowel symptoms has several advantages. Bowel symptom 
questionnaires typically ask several questions around a 
given bowel symptom to fully characterize patients’ symp-
tomatology. Despite the clinical value of  these questions, 
they are typically strongly correlated, leading to statistical 

redundancy amongst them. In addition, cluster analysis is 
prone to dominance by scales that are numerically large 
and factor scores calculated for individuals follow a unit 
of  normal distribution (mean zero, standard deviation 1.0) 
and are therefore standardized. Factors were interpreted 
and used in the subsequent cluster analysis if  the cor-
responding eigenvalue was > 1.0, which corresponds to 
approximately 2% explained variance in the original data. 
The variance in the original data explained by each factor 
is reported in Table 1, as well as the total explained vari-
ance across all 15 factors used. A score was calculated for 
each factor for each subject, which is in effect a weighted 
sum across all original data items deemed to load on a 
given factor. These are reported in Table 1, along with the 
rotated factor loading for each item, using a criterion of  
rotated factor loadings > 0.4 (in absolute value). Factor 
loadings can be interpreted as the correlation between a 
given original data item and its corresponding latent vari-
able. In the second analytic step, these scores were used 
in a non-hierarchical (K-Means) cluster analysis. It is im-
portant to note that only symptom latent variables were 
utilized in cluster formation, not transit times. Based on 
an a priori expectation of  a moderate number of  distinct 
clusters, solutions between 1 and 6 clusters were consid-
ered. A single cluster solution would imply the subjects 
were not differentiated in any systematic fashion, while 
six clusters would represent a quite complex system of  
constipation subgroups. The choice of  cluster solution 
adopted was a trade-off  of  within-cluster homogeneity 
and minimizing unnecessary complexity. In a K-Means 
analysis the algorithm assigns individuals to clusters such 
that the overall within-cluster variance is minimized and 
the between-cluster variance is maximized, given the pre-
specified number of  clusters. Euclidean distance was used 
to measure the distance between individual points and 
their cluster centroid. 

Determination of  the clinical value of  the clusters 
identified was through a comparison of  profiles of  indi-
vidual symptom items and by comparing rates of  a priori 
criteria, Rome Ⅲ-defined constipation, IBS and outlet 
dysfunction, and rates of  slow transit measured as de-
scribed earlier.

RESULTS
The questionnaire was given to a total of  326 individuals 
suffering from constipation. Of  these, 246 were referrals 
to colorectal surgeons or gastroenterologists and 80 were 
recruited from the community by advertisements. Of  
these, a total of  223 responded, representing an overall 
response rate of  68% [191 (78%) response rate for clinic 
cases; 32 (40%) response rate for community cases]. Of  
the 223 returned questionnaires, 4 were not able to be 
utilized (2 incomplete; 2 were multivariate outliers) leav-
ing n = 217 for final analysis. There was no significant 
age or gender difference between the clinic group (45 ± 
17 years; range 18-81 years; 13 M:178 F) and community 
groups (56 ± 20 years; range 24-82 years; 5 M:27 F). The 
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mean age of  the entire group was 47 ± 17 years (range 
18-82 years). 

Colonic transit was performed in all patients who had 
access to a nuclear medicine facility; in total 100 patients 
(52%) underwent the procedure study. 

Factor analysis 
The factor analysis produced a rotated factor matrix com-
prising 15 factors. Table 1 lists these 15 factors and the 
labels that we have attached to each factor, along with 
the loadings of  the associated questions. For brevity, we 
have only shown questions within each factor for which 
the absolute value of  the loading was ≥ 0.35. While this 
process is simply an intermediary step towards cluster 
analysis, there are a number of  potentially relevant obser-
vations to be made from this matrix. An IBS-like factor 
emerged, indicating that IBS-like symptoms stand out as 
a distinct entity in this population. Despite the popula-
tion being selected for its constipation, a diarrhea factor 
emerged, probably accounted for by laxative usage (see 
below).

Cluster analysis 
Cluster 1: Patients in this cluster are less likely than av-
erage to report preservation of  their defecatory urge 
(compared to cluster 4) despite 80% using laxatives regu-
larly. This cluster is relatively laxative-responsive with 
83% describing laxatives as somewhat or very effective. 
Although clusters 1 and 4 share some similarities, they 
differ dramatically in their responsiveness to laxatives. 
Cluster 1 patients experience less upper abdominal pain 
than patients in clusters 2 and 4. Patients in cluster 1 have 
more IBS-like features than those in other clusters and 
they gain pain relief  following a bowel action.

Cluster 2: This group has features similar to those of  
cluster 1 but when compared with cluster 1, their pain 
is somewhat less severe and less prevalent and they de-
scribe a shift in the site of  their pain from lower to the 
upper abdomen. They describe similar laxative usage and 
responsiveness to patients in clusters 1 and 3. These pa-
tients are least likely to visit the toilet daily (63%) despite 
the fact that they report the highest rate of  “urge prior 
to attempting to defecate” (72%). They are relatively 
laxative-responsive with 76% reporting them “somewhat 
or very effective”.

Cluster 3: Patients in this cluster have the lowest pain 
scores of  all 4 clusters, have a short history of  consti-
pation and are more likely to report a weekly stool fre-
quency within the Rome Ⅲ defined range for constipa-
tion. They report the lowest laxative usage, but they are 
the most laxative-responsive of  all patients. They rarely 
report a feeling of  rectal blockage and are less likely to 
adopt self  digitation to facilitate evacuation. These pa-
tients never report diarrhea and rarely report hard stool. 

Cluster 4: These patients report the highest pain scores 
and are strikingly unresponsive to laxatives, despite re-
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Table 1  Factor loadings derived from the rotated factor matrix

Factor 
loading

Percent 
variance

Factor 1: Straining 17.3
   Strain hard: How often  0.82
   Straining: How bad usually  0.80
   Straining: How long  0.76
   Straining: How often  0.71
   How long to bowel motions take  0.59
   How often incomplete evacuation  0.55
   How often unsuccessful attempts  0.52
   Frequency of any bowel problems  0.47
   How troubling is constipation  0.41
   Change positions: How often  0.35
Factor 2: Pain frequency and severity   8.4
   Abdominal pain: How often  0.80
   Pain in belly: Past 3 mo  0.79
   Abdominal pain: Severity  0.79
   Abdominal pain: Length  0.65
   Rectal mucus: How often  0.41
   Rectal pain: How often  0.39
   Pain in belly: Past 12 mo -0.58
Factor 3: Duration of constipation   6.5
   Constipation: How many years  0.89
   Straining: How many years  0.87
   Abdominal pain: First occurrence  0.57
Factor 4: Irritable bowel syndrome symptoms   5.6
   Abdominal pain: Improved after bowel motion  0.75
   Abdominal pain: Improved after passing gas  0.70
   Experience lower abdominal pain  0.63
   Bowel motions: Harder than usual past 12 mo  0.40
Factor 5: Urge frequency   4.1
   Urge for bowel motion: How often  0.72
   Perceive an urge before attempt to open bowels  0.68
   Visits to toilet: How often  0.56
   Urgency for bowel motion: How often  0.42
Factor 6: Diarrhea frequency   3.8
   Loose/watery stool: How often  0.75
   Pebble-like stool: How often -0.42
   Rectal disimpaction: How often required -0.45
   Hard/lumpy stool: How often -0.63
Factor 7: Alternating between diarrhea and constipation   3.4
   Usually alternating  0.87
   Usually constipated -0.86
Factor 8: Bloating frequency   3.2
   Stomach swelling in the last 12 mo: How often  0.71
   Felt bloated in the last 12 mo: How often  0.68
   Felt blocked: How often  0.47
Factor 9: Laxative efficacy   2.9
   Laxative use: Longest gap between taking and 
   bowel motion

 0.70

   Bowel motions: Fewer than usual past 12 mo  0.56
   Laxative use: How often  0.44
Factor 10: Rectal urgency   2.7
   Urge from rectum  0.89
   Urge from abdomen and rectum -0.80
Factor 11: Bowel motion frequency   2.6
   Longest gap between bowel motions  0.81
   Usual bowel frequency -0.56
Factor 12: Change in bowel frequency   2.4
   Bowel motions: More than usual past 12 mo  0.74
   Bowel motions: Looser than usual past 12 mo  0.62
Factor 13: Abdominal urge   2.3
   Experience an urge from abdomen  0.89
Factor 14: Diarrhea predominance   2.2
   Usually experience diarrhea  0.79
Factor 15: Antecedent to constipation   2.0
   An antecedent for the constipation  0.71
   Experience upper abdominal pain  0.51
Total (1-15) 69.3
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porting the highest laxative usage of  all (98% use them > 
50% of  the time). Abdominal pain is described as more 
severe, more frequent and lasting longer than in the other 
clusters. Importantly, patients in this cluster report that 
a bowel motion does not relieve their pain. They are less 
likely to have an antecedent (e.g. hysterectomy, pregnan-
cy) than those in the other clusters. In comparison with 
other clusters, these patients report increased frequency 
of  defecatory urge with 30% reporting an urge to defe-
cate more than 3 times/d, more frequent toilet visits (60% 
> once/d), frequent unsuccessful attempts at defecation 
(73%) and frequent sense of  blockage (66%) during pas-
sage of  stool. 

Correlation with Rome Ⅲ criteria for constipation or IBS
In this population with severe constipation, the positivity 
rate for Rome Ⅲ constipation was 59%-85% across the 4 
clusters (Table 2). In this severely constipated population, 
with the exception of  cluster 3, 78%-98% were habitual 
laxative users. Clusters 1 and 4 are characterized by high 
rates of  Rome Ⅲ IBS (over 50%, Table 2) compared 
with 20%-27% in clusters 2 and 3 (Table 2). The major-
ity (92%) of  patients that met Rome Ⅲ IBS criteria were 
also associated with heavy laxative use. 

Correlation with symptomatically-defined obstructed 
defecation
A remarkably constant 49%-57% of  patients reported 
symptoms that have traditionally been attributed to ob-
structed defecation. The prevalence of  this pattern did 
not differ among the four clusters.

Correlation with scintigraphically confirmed slow transit
Between 63% and 79% of  patients had slow transit (Table 2).  
The prevalence of  slow transit was least in cluster 3 (63%), 
the cluster with the mildest symptoms, but this still repre-
sents a sizable majority of  this group. Of  the 25% of  se-
verely constipated patients that report > 3 bowel motions 
a day, 75% have demonstrable STC. The vast majority of  

these patients are also heavy laxative users, report mainly 
liquid stool, and a feeling of  incomplete evacuation.

DISCUSSION
The ability to subtype severely constipated patients based 
upon symptoms has merit because it focuses and system-
atizes epidemiological enquiry, and has the potential to 
dictate logical and cost effective investigation algorithms 
for clinicians, to influence management and to predict 
therapeutic outcome. However, this study highlights the 
difficulties in using symptoms as discriminators of  severe 
constipation subtypes. Although four groupings were 
identified by cluster analysis, it is difficult to attach clearly 
recognizable pathophysiological labels to these clusters. 
The major finding of  this study is the identification of  
a group (cluster 4) with long history of  constipation, a 
profound lack of  response to laxatives despite extremely 
high laxative usage, and the highest pain scores. In con-
trast, cluster 3 was characterized by low pain scores, low 
rates of  co-morbidity and the lowest rate of  delayed 
colonic transit. Overall, our data appear to suggest sub-
types based on severity and chronicity of  disease which 
is reflected in rates of, and responsiveness to, laxative 
therapy.

The positivity rate for Rome Ⅲ-defined constipa-
tion was 59%-85% across the four clusters. Interestingly, 
of  the patients that did not meet the Rome criteria, 
63%-80% across the 4 clusters have demonstrable de-
layed colonic transit. In other words, Rome Ⅲ criteria 
will not pick up a substantial proportion of  people who 
are severely troubled by constipation and who clearly 
have markedly disturbed physiology as confirmed by de-
layed colonic transit. In addition, a large proportion of  
patients, particularly in clusters 1 (52%) and 4 (54%), met 
the Rome Ⅲ criteria for IBS. In our experience this over-
all high prevalence of  criteria satisfying the definition of  
IBS is in keeping with the situation commonly encoun-
tered by clinicians and has been reported previously[34]. 

One of  the potential problems with subtyping consti-
pated patients into categories based on questionnaire data 
is the prevalence of  laxative use. Given that the approach 
to constipation subtyping used in this study relied upon 
symptom patterns, laxative use is a potential confounder 
because these agents can induce symptoms of  bloating 
and pain and alter stool frequency/consistency. While 
laxative use is mentioned in previous studies[13,14,34-36], 
little or no attempt is made to discern their impact upon 
symptoms. For example, of  those patients that met IBS 
criteria in this study, 92% were heavy laxative users. Ask-
ing patients to detail their symptoms in the absence of  
laxatives has been attempted[14]. However, in our experi-
ence such questions are difficult to answer for a chroni-
cally constipated population who, for the most part, have 
been taking laxatives for many years. Indeed, previous 
studies have shown a poor concordance between a pa-
tient’s recollection of  events and actual measures[21]. 

Furthermore, high rates of  laxative use may also con-
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Table 2  Summary of the proportion of patients within each 
cluster who were positive for constipation1 or irritable bowel 
syndrome on the basis of Rome Ⅲ criteria, as well as propor-
tions in each group with slow transit constipation

Clusters (4-fold solution)

1 
(n  = 71)

2 
(n  = 44)

3 
(n  = 34)

4 
(n  = 43)

Rome Ⅲ constipation
   Yes 84.50% 77.30% 58.80% 72.10%
Rome Ⅲ IBS
   Yes 52.10% 27.30% 20.60% 53.50%
Outlet dysfunction
   Yes 52.10% 56.80% 52.90% 48.80%
Colonic transit n = 43 n = 28 n  = 16 n = 29
   Delayed transit 74.40% 71.40% 62.50% 79.30%
   Normal transit 25.60% 28.60% 37.50% 20.70%

1With the exception that symptoms were assessed irrespective of laxative 
usage. IBS: Irritable bowel syndrome.
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found attempts to identify symptom-based distinct sub-
types of  constipation that correspond to pathophysiolog-
ical subtypes. This becomes evident when examining the 
correlation between delayed transit and infrequent stool 
frequency. There is literature to support infrequent bowel 
movements in predicting delayed transit[36-38]. Those stud-
ies found that < 3 bm/wk predicted delayed transit in 
85%-100% of  patients. Indeed, it is the practice of  some 
groups to only evaluate transit formally in patients with 
infrequent stools[39]. However, this study indicates that a 
high percentage (75%) of  patients who use their bowel > 
3/d have demonstrable slow colonic transit. Importantly, 
these patients also report high laxative use. Therefore, 
these data suggest that normal stool frequency, in the 
context of  concurrent laxative use, certainly does not 
preclude STC.

Delayed colonic transit was found in the majority of  
patients in whom scintigraphy was performed, which is 
comparable with the reports of  others[38,40,41]. While it was 
lowest in cluster 3, a sizable 63% in this relatively mildly 
affected group had delayed transit; hence, our findings 
suggest that delayed transit cannot be predicted accu-
rately on the basis of  a combination of  symptoms. 

Using existing criteria for obstructed defecation based 
purely on symptoms[1,22,25-28], this syndrome was both 
common and equiprevalent across all four clusters (49%- 
57%). This lack of  discriminatory ability of  clusters to 
co-localize with these symptoms supports the consistent 
findings of  a number of  investigators that symptoms 
are not predictive of  pelvic dyssynergia demonstrated by 
anorectal manometry and balloon expulsion testing[34-36,42] 
or demonstrated by defecography[43]. Grotz et al[34] found 
that only a sense of  anal blockage correlated with proven 
pelvic floor dysfunction. However, as Grotz et al[34] point 
out, the usefulness of  this finding must be questioned 
because this symptom was present in 67% of  pelvic 
floor dysfunction but was found in 50% of  patients with 
STC and in 53% with NTC. Indeed, in their multivariate 
analysis, they could not identify any colonic symptoms as 
discriminators of  constipation subtypes.

Clinical history remains a “blunt instrument” and 
while combinations of  symptoms do point towards 4 
subsets of  constipation, we are some distance yet from 
defining those subsets in unequivocal and specific terms. 
In light of  the overlap with IBS symptoms in this study, it 
behooves the clinician to consider severe delayed transit 
in patients presenting with constipation-predominant IBS 
as this may influence management and avoid mislabeling 
the patient. Currently, combinations of  symptoms cannot 
predict accurately whether the patient that is categorized 
into one of  these 4 clusters has normal or delayed transit. 
However, laxative use in severely constipated patients 
may influence the reported symptoms and this potential 
confounder needs to be taken into consideration when 
interpreting these results.

COMMENTS
Background
Constipation is often perceived as a benign, easily treated condition; however, 

a number of studies confirm that constipation has a significant adverse effect 
on a patient’s quality of life. Constipation is a heterogeneous disorder and a 
fundamental aim in researching and treating any heterogeneous disorder is to 
subclassify the condition into categories that will help guide treatment options. 
As a patient’s symptoms are the first point of discussion with their doctor, the 
ability to subclassify on the basis of symptoms is a primary goal. 
Research frontiers
The mathematical techniques of factor and/or cluster analysis have been used 
in an attempt to determine whether certain symptoms can predict constipation 
subtypes. However, studies applying these techniques have found conflicting 
results suggesting that the a priori assumption that these subtypes are distinct 
or distinguishable from each other on the basis of symptoms may be incor-
rect, or that investigators have yet to combine the correct symptoms to identify 
pathophysiologically distinct abnormalities. Utilizing a 53-item specific consti-
pation questionnaire our aim was to identify groups of symptoms that identify 
underlying severe constipation subgroups, such as slow transit constipation, 
evacuation disorder and irritable bowel syndrome.
Innovations and breakthroughs
Factor analysis of 221 questionnaires yielded a 4 cluster solution with the pres-
ence or absence of pain and laxative unresponsiveness providing the main de-
scriptors. Amongst all clusters there was a considerable proportion of patients 
with demonstrable delayed colon transit, irritable bowel syndrome positive cri-
teria and regular stool frequency. Therefore, as with previous studies, we have 
demonstrated that significant overlap exists between mathematically defined 
clusters of symptoms and globally accepted sub-types of constipation.
Applications
Laxative use in severely constipated patients may influence the reported symp-
toms and this potential confounder needs to be taken into consideration when 
interpreting these results.
Peer review
This is an important study in which authors attempted to evaluate whether clus-
ter of symptoms can help to understand pathophysiology of constipation.

REFERENCES
1	 Talley NJ, Weaver AL, Zinsmeister AR, Melton LJ 3rd. 

Functional constipation and outlet delay: a population-based 
study. Gastroenterology 1993; 105: 781-790

2	 Pare P, Ferrazzi S, Thompson WG, Irvine EJ, Rance L. An 
epidemiological survey of constipation in canada: defini-
tions, rates, demographics, and predictors of health care 
seeking. Am J Gastroenterol 2001; 96: 3130-3137

3	 American College of Gastroenterology Chronic Constipa-
tion Task Force. An evidence-based approach to the man-
agement of chronic constipation in North America. Am J 
Gastroenterol 2005; 100 Suppl 1: S1-S4

4	 Nyam DC, Pemberton JH, Ilstrup DM, Rath DM. Long-term 
results of surgery for chronic constipation. Dis Colon Rectum 
1997; 40: 273-279

5	 Cook IJ, Talley NJ, Benninga MA, Rao SS, Scott SM. Chronic 
constipation: overview and challenges. Neurogastroenterol 
Motil 2009; 21 Suppl 2: 1-8

6	 Rao SS, Seaton K, Miller M, Brown K, Nygaard I, Stumbo 
P, Zimmerman B, Schulze K. Randomized controlled trial 
of biofeedback, sham feedback, and standard therapy for 
dyssynergic defecation. Clin Gastroenterol Hepatol 2007; 5: 
331-338

7	 Chiarioni G, Salandini L, Whitehead WE. Biofeedback ben-
efits only patients with outlet dysfunction, not patients with 
isolated slow transit constipation. Gastroenterology 2005; 129: 
86-97

8	 Battaglia E, Serra AM, Buonafede G, Dughera L, Chistolini F, 
Morelli A, Emanuelli G, Bassotti G. Long-term study on the 
effects of visual biofeedback and muscle training as a thera-
peutic modality in pelvic floor dyssynergia and slow-transit 
constipation. Dis Colon Rectum 2004; 47: 90-95

9	 Kamm MA, Hawley PR, Lennard-Jones JE. Outcome of 
colectomy for severe idiopathic constipation. Gut 1988; 29: 
969-973

1473 March 21, 2011|Volume 17|Issue 11|WJG|www.wjgnet.com

 COMMENTS

Dinning PG et al . Constipation symptoms



1474 March 21, 2011|Volume 17|Issue 11|WJG|www.wjgnet.com

10	 Knowles CH, Scott M, Lunniss PJ. Outcome of colectomy 
for slow transit constipation. Ann Surg 1999; 230: 627-638

11	 Kuijpers HC. Application of the colorectal laboratory in di-
agnosis and treatment of functional constipation. Dis Colon 
Rectum 1990; 33: 35-39

12	 Knowles CH, Dinning PG, Pescatori M, Rintala R, Rosen 
H. Surgical management of constipation. Neurogastroenterol 
Motil 2009; 21 Suppl 2: 62-71

13	 Mertz H, Naliboff B, Mayer EA. Symptoms and physiology 
in severe chronic constipation. Am J Gastroenterol 1999; 94: 
131-138

14	 Eltringham MT, Khan U, Bain IM, Wooff DA, Mackie A, 
Jefferson E, Yiannakou Y. Functional defecation disorder 
as a clinical subgroup of chronic constipation: analysis of 
symptoms and physiological parameters. Scand J Gastroen-
terol 2008; 43: 262-269

15	 Talley NJ, Phillips SF, Melton J 3rd, Wiltgen C, Zinsmeister 
AR. A patient questionnaire to identify bowel disease. Ann 
Intern Med 1989; 111: 671-674

16	 Talley NJ, Boyce PM, Owen BK, Newman P, Paterson KJ. 
Initial validation of a bowel symptom questionnaire and 
measurement of chronic gastrointestinal symptoms in Aus-
tralians. Aust N Z J Med 1995; 25: 302-308

17	 Heaton KW, Ghosh S, Braddon FE. How bad are the symp-
toms and bowel dysfunction of patients with the irritable 
bowel syndrome? A prospective, controlled study with em-
phasis on stool form. Gut 1991; 32: 73-79

18	 Dinning PG, Burnette A, Talley NJ, Lubowski DZ, King 
DW, Cook IJ. Development and validation of a questionnaire 
for assessing symptom subgroups in severe constipation. 
Neurogastroenterol Mot 2003; 15: A332

19	 Longstreth GF, Thompson WG, Chey WD, Houghton LA, 
Mearin F, Spiller RC. Functional bowel disorders. Gastroen-
terology 2006; 130: 1480-1491

20	 Bharucha AE, Wald A, Enck P, Rao S. Functional anorectal 
disorders. Gastroenterology 2006; 130: 1510-1518

21	 Ashraf W, Park F, Lof J, Quigley EM. An examination of the 
reliability of reported stool frequency in the diagnosis of 
idiopathic constipation. Am J Gastroenterol 1996; 91: 26-32

22	 Drossman DA, Thompson WG, Talley NJ, Funch-Jensen P, 
Janssens J, Whitehead WE. Identification of subgroups of 
functional bowel disorders. Gastroenterol Int 1990; 3: 159-172

23	 Drossman DA, Li Z, Andruzzi E, Temple RD, Talley NJ, 
Thompson WG, Whitehead WE, Janssens J, Funch-Jensen 
P, Corazziari E. U.S. householder survey of functional gas-
trointestinal disorders. Prevalence, sociodemography, and 
health impact. Dig Dis Sci 1993; 38: 1569-1580

24	 Talley NJ. Definitions, epidemiology, and impact of chronic 
constipation. Rev Gastroenterol Disord 2004; 4 Suppl 2: S3-S10

25	 Whitehead WE, Chaussade S, Corazziari E, Kumar D. Re-
port of an international workshop on management of con-
stipation. Gastroenterol Int 1991; 4: 99-113

26	 Talley NJ, O'Keefe EA, Zinsmeister AR, Melton LJ 3rd. 
Prevalence of gastrointestinal symptoms in the elderly: a 
population-based study. Gastroenterology 1992; 102: 895-901

27	 Bartolo DC, Kamm MA, Kuijpers H, Lubowski DZ, Pem-
berton JH, Rothenberger D. Working Party report: defeca-
tion disorders. Am J Gastroenterol 1994; 89: S154-S159

28	 Lubowski DZ, King DW. Obstructed defecation: current 
status of pathophysiology and management. Aust N Z J Surg 

1995; 65: 87-92
29	 Dinning PG, Bampton PA, Andre J, Kennedy ML, Lubows-

ki DZ, King DW, Cook IJ. Abnormal predefecatory colonic 
motor patterns define constipation in obstructed defecation. 
Gastroenterology 2004; 127: 49-56

30	 Whitehead WE, Wald A, Diamant NE, Enck P, Pemberton 
JH, Rao SS. Functional disorders of the anus and rectum. 
Gut 1999; 45 Suppl 2: II55-II59

31	 McLean RG, Smart RC, Lubowski DZ, King DW, Barbagal-
lo S, Talley NA. Oral colon transit scintigraphy using indi-
um-111 DTPA: variability in healthy subjects. Int J Colorectal 
Dis 1992; 7: 173-176

32	 McLean RG, Smart RC, Gaston-Parry D, Barbagallo S, Baker 
J, Lyons NR, Bruck CE, King DW, Lubowski DZ, Talley NA. 
Colon transit scintigraphy in health and constipation using 
oral iodine-131-cellulose. J Nucl Med 1990; 31: 985-989

33	 Smart RC, McLean RG, Gaston-Parry D, Barbagallo S, Bruck 
CE, King DW, Lubowski DZ, Talley NA. Comparison of oral 
iodine-131-cellulose and indium-111-DTPA as tracers for 
colon transit scintigraphy: analysis by colon activity profiles. 
J Nucl Med 1991; 32: 1668-1674

34	 Grotz RL, Pemberton JH, Talley NJ, Rath DM, Zinsmeister 
AR. Discriminant value of psychological distress, symptom 
profiles, and segmental colonic dysfunction in outpatients 
with severe idiopathic constipation. Gut 1994; 35: 798-802

35	 Koch A, Voderholzer WA, Klauser AG, Müller-Lissner S. 
Symptoms in chronic constipation. Dis Colon Rectum 1997; 40: 
902-906

36	 Glia A, Lindberg G, Nilsson LH, Mihocsa L, Akerlund JE. 
Clinical value of symptom assessment in patients with con-
stipation. Dis Colon Rectum 1999; 42: 1401-1408; discussion 
1408-1410

37	 Chaussade S, Khyari A, Roche H, Garret M, Gaudric M, 
Couturier D, Guerre J. Determination of total and segmental 
colonic transit time in constipated patients. Results in 91 
patients with a new simplified method. Dig Dis Sci 1989; 34: 
1168-1172

38	 Ducrotte P, Rodomanska B, Weber J, Guillard JF, Lerebours 
E, Hecketsweiler P, Galmiche JP, Colin R, Denis P. Colonic 
transit time of radiopaque markers and rectoanal manome-
try in patients complaining of constipation. Dis Colon Rectum 
1986; 29: 630-634

39	 Vaizey CJ, Kamm MA. Prospective assessment of the clinical 
value of anorectal investigations. Digestion 2000; 61: 207-214

40	 Rao SS, Mudipalli RS, Stessman M, Zimmerman B. Investi-
gation of the utility of colorectal function tests and Rome II 
criteria in dyssynergic defecation (Anismus). Neurogastroen-
terol Motil 2004; 16: 589-596

41	 Zarate N, Knowles CH, Newell M, Garvie NW, Gladman 
MA, Lunniss PJ, Scott SM. In patients with slow transit con-
stipation, the pattern of colonic transit delay does not dif-
ferentiate between those with and without impaired rectal 
evacuation. Am J Gastroenterol 2008; 103: 427-434

42	 Knowles CH, Scott SM, Williams NS, Lunniss PJ. Clinical 
and physiological heterogeneity in slow transit constipation: 
a review of 122 patients. Colorectal Dis 2000; 2: 212-219

43	 Karlbom U, Påhlman L, Nilsson S, Graf W. Relationships be-
tween defecographic findings, rectal emptying, and colonic 
transit time in constipated patients. Gut 1995; 36: 907-912

S- Editor  Wang JL    L- Editor  Logan S    E- Editor  Zheng XM

Dinning PG et al . Constipation symptoms


