
Characterization of Symptoms in Irritable Bowel Syndrome with
Mixed Bowel Habit Pattern

Andrew Su1, Wendy Shih2, Angela P. Presson2,3,4, and Lin Chang5

1Northwestern University, Feinberg School of Medicine, Chicago, IL
2Department of Biostatistics, UCLA, Los Angeles, California
3Department of Internal Medicine, University of Utah, Los Angeles, California
4Department of Pediatrics, University of Utah, Los Angeles, California
5Oppenheimer Family Center for Neurobiology of Stress, Department of Medicine, David Geffen
School of Medicine at UCLA, Los Angeles, California

Abstract
Background—Irritable bowel syndrome (IBS) with mixed bowel habits (IBS-M) is a
heterogeneous subtype with varying symptoms of constipation and diarrhea, and has not been well
characterized. We aimed to characterize gastrointestinal (GI) and non-GI symptoms in IBS-M
patients from a U.S. community, and to compare them with IBS with constipation (IBS-C) and
diarrhea (IBS-D).

Methods—Subjects answering community advertisements and meeting Rome III criteria for IBS
completed symptom questionnaires.

Key Results—Of the initial 289 IBS patients identified, one-third (n=51, 32.5%) who met Rome
III criteria for IBS-M endorsed having either loose stools or hard stools due to medication. These
patients had more severe symptoms and longer duration of flares compared to the rest of the IBS-
M group (p = 0.014, p = 0.005). Excluding IBS-M patients with medication-related extremes in
stool form who could not be reclassified by medical history, 247 IBS patients were assessed. IBS-
M was the most common (44.1%), followed by IBS-C (27.9%), IBS-D (26.3%), and IBS-U
(unsubtyped, 1.6%). IBS-M shared symptoms with both IBS-C and IBS-D (p-value range:
<0.001–0.002). IBS-M patients reported most bothersome symptoms more similarly to IBS-D,
with the most common being irregular bowel habits (27.5%), bloating (26.6%), and abdominal
pain (20.2%). There were no differences in non-GI symptoms between subtypes.

Conclusions & Inferences—IBS-M is a heterogeneous symptom group and thus requires that
subclassification criteria be better defined. Use of laxative/anti-diarrheal medications adds to the
diagnostic complexity in a potentially more severe subset of IBS-M and should be assessed for
accurate subclassification.
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Introduction
Irritable bowel syndrome (IBS) is a chronic functional gastrointestinal disorder (FGID)
characterized by abdominal pain or discomfort associated with changes in bowel habit.
According to the Rome III bowel habit subclassification, (1) IBS is subtyped into four
categories based on stool form alone: IBS with constipation (IBS-C), IBS with diarrhea
(IBS-D), IBS with a mixed pattern (IBS-M), and unsubtyped (IBS-U). Studies demonstrate
that IBS-M is the most common clinical subtype with a prevalence of 30-63%. (2-5) A
recent meta-analysis suggested that the three main IBS subtypes have equal distribution,
however it should be noted that these results were drawn from only a small subset of the
meta-analysis studies and subtypes were defined using different criteria including Manning,
Rome I, Rome II, or Rome III. (6)

Prior to the Rome III subclassification criteria, IBS was usually subgrouped into only IBS-C
or IBS-D using a more complicated combination of bowel related symptoms including stool
form, stool frequency, urgency, and straining. (7) Patients who did not meet criteria for
either were typically defined as non-C, non-D IBS or IBS with alternating bowel habits
(IBS-A). In 2006, the Rome III Functional Bowel Disorders committee redefined the IBS
bowel habit subgroups and defined IBS-M as having mixed stool forms (i.e., both hard/
lumpy and loose/watery at least 25% of evacuations). The current Rome III subclassification
is easier to use, as it is based solely on the prevalence of stool form, which correlates with
colonic transit time, (8, 9) and has been shown to be the most reliable and sensitive criteria
for subtype differentiation. (10)

However, IBS-M remains a heterogeneous group and is characterized by varying symptoms
commonly associated with IBS-C and IBS-D, thus posing challenges both in clinical
practice and research. While many studies have characterized bowel habits in IBS-C and
IBS-D, there are few that have evaluated IBS-M, particularly in those classified by Rome III
criteria in a U.S. population. Many that have done so using the Rome III criteria have been
performed in non-U.S. based populations and mostly at larger tertiary care centers. (11-13)

While new IBS-specific drugs continue to emerge, most clinical trials have focused
primarily on IBS-C or IBS-D. There remains a paucity of treatments specifically for IBS-M
given its heterogeneous nature and lack of accepted and valid patient reported outcome
measures (PROs) for this group. There are only a few published clinical trials that
specifically evaluated pharmaceutical treatments in the IBS-M subtype. (5, 14) However,
these studies only used a binary primary endpoint, which is no longer recommended by
regulatory agencies including the Food and Drug Administration (FDA). A lack of
understanding of the IBS-M subgroup is further demonstrated by the exclusion of
enrollment and responder criteria for IBS-M in the recent FDA guidance for IBS clinical
trials. (15)

Thus, the main aims of this study are 1) to characterize the IBS-M subtype based on the
Rome III criteria in patients recruited from a U.S. community, and 2) to compare clinical
characteristics of IBS-M with IBS-C and IBS-D.
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Methods
IBS subject recruitment and screening

IBS patients were recruited between 2007-2012 mainly by advertisements within a diverse
urban population and on-campus at an academic university. All participants met Rome III
diagnostic criteria (1) and were evaluated by a gastroenterologist with expertise in IBS to
confirm that subjects met symptom-based diagnostic criteria during the medical interview.
At the time of their initial visit, subjects were asked to complete each of the questionnaires
listed below. Informed consent was individually obtained from each patient. This study was
approved by the Institutional Review Board and was conducted in accordance with
institutional guidelines regulating human subject research.

Bowel Symptom Questionnaire
A bowel symptom questionnaire (BSQ), which included the Rome III diagnostic questions
for IBS, bowel habit subtypes, dyspepsia, heartburn, and demographic characteristics, was
administered to all subjects. (16) Dyspepsia was assessed by asking, “How often did you
have pain or burning in the middle of your abdomen, above your belly button but not in your
chest” and “How often did you feel uncomfortably full after a regular-sized meal.” They had
to report having either symptom on at least one day per week and for at least six months.
The presence of heartburn was determined if the patient answered “yes” to the question, “In
the last 3 months, did you have heartburn, a burning pain or discomfort in your chest, for at
least 3 weeks (lasting at least one day each week)?” This questionnaire also characterized
the severity of symptoms, duration of flares and remissions, description of typical
symptoms, and most bothersome symptoms. Choices for typical and most bothersome
symptom included: bloating, visible abdominal distension, sensation of fullness in rectum
after BMs, urgency, nausea, abdominal pain, and irregular bowel habits. Duration of flares
and remissions were also asked with options for flares being: less than 1 hour, less than 24
hours, 1-3 days, 4-7 days, less than 1 month, less than 1 year, and greater than 1 year (coded
as 1-7, 1 =less than 1 hour and 7=greater than 1 year). Remissions had the same options
minus the choice of answering “greater than 1 year”.

Patients were subclassified based solely on the Rome III classification into the four subtypes
of IBS-M, IBS-C, IBS-D, and IBS-U using patient-reported symptoms on the BSQ. Two of
the questions ask about the prevalence of stool form: “In the last 3 months, how often did
you have loose, mushy, or watery stools?” and “In the last 3 months, how often did you have
hard or lumpy stools?” Subjects then had the option of answering “never or rarely”, “about
25% of the time”, “about 50% of the time”, “about 75% of the time”, or “always, 100% of
the time”. IBS-C subjects were identified as those answering hard/lumpy stools at least 25%
of the time and loose/watery stools less than 25% of the time. IBS-D subjects were
identified as having loose/watery stools at least 25% of the time and having hard/lumpy
stools less than 25% of the time. IBS-M subjects were identified as answering both loose/
watery stools at least 25% of the time and hard/lumpy stools at least 25% of the time. IBS-U
subjects did not meet any of the criteria above and were identified as having loose/watery
stools less than 25% of the time and hard/lumpy stools less than 25% of the time.

Medication effects on stool form were also assessed. To avoid misclassification of IBS-M,
patients who met Rome III subclassification criteria for IBS-M were excluded or reclassified
based on additional information from the medical history if they answered “I usually have
hard, lumpy stools and develop loose, mushy, or watery stools only after using a laxative” or
“I usually have loose, mushy, or watery stools and develop hard, lumpy stools only after
taking an antidiarrheal.” To further characterize this subject group (referred to as “IBS-M
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Medication Group”), symptoms were compared to that of the remaining group of IBS-M
patients.

IBS-M Subanalysis
Given the heterogeneity of bowel habits in IBS-M, GI symptom characteristics were
analyzed to determine if there were subgroups within the IBS-M group. Stool form patterns
were evaluated by measuring the prevalence of loose/watery stools (referred to as diarrhea)
and hard/lumpy stools (referred to as constipation). Stool form patterns were separated into
three subgroups depending on whether they showed a majority of hard/lumpy stools, loose/
watery stools, or equal proportions: “constipation > diarrhea”, “diarrhea > constipation”, or
“equal constipation & diarrhea”. The distribution of stool frequency was also further
categorized into “abnormal BM frequencies” and “normal BM frequencies”. “Abnormal BM
frequencies” were defined as having BMs more than 3 times a day, less than 3 times a week,
or having both at least 25% of the time. Patients with “normal BM frequencies” did not
report any of the above. Interactions between stool form, stool frequency, and most
bothersome symptoms were also analyzed.

Non-GI Symptom Questionnaires
Validated questionnaires were administered to assess psychological and somatic symptoms
and health-related quality of life (HRQOL). A seven-question subscale of the full Coping
Strategies Questionnaire (CSQ) was used to measure catastrophizing as a coping strategy.
(17) Scores were averaged with higher scores indicating greater catastrophizing. The
Hospital Anxiety and Depression Scale (HAD) is a widely used 14-item questionnaire for
assessing current symptoms of anxiety and depression. (19) The Patient Health
Questionnaire (PHQ-15) is a somatic symptom subscale of the full PHQ covering the most
common outpatient physical complaints and most prevalent somatic symptoms in the DSM-
IV somatization disorder. (20) A PHQ-12 questionnaire, excluding three questions on GI
symptoms to measure extraintestinal somatic symptoms only, was used in this study. Higher
scores indicate greater somatic symptom severity. The Visceral Sensitivity Index (VSI) is a
validated 15-item questionnaire developed to assess GI symptom-specific anxiety. (21)
Lower scores indicate greater symptom-specific anxiety. The 12-Item Short Form Health
Survey (SF-12) is a validated short form of the original 36-Item Short-Form Health Survey
(SF-36) used to measure HRQOL. (22, 23) Physical and Mental Component Summary
Scores (PCS & MCS) were calculated with 0 being the lowest level of health.

Statistical Analysis
Group comparisons among bowel habits and across IBS-M medication status were evaluated
using a Kruskal-Wallis, Chi-square, Fisher's exact test, or multinominal regression.
Irregularity of bowel habits, typical symptoms and most bothersome symptom differences
among the bowel habits were examined using a multinomial regression while controlling for
racial/ethnicity differences. In addition, differences in irregularity of bowel habits, typical
symptoms and most bothersome symptom and differences among the IBS-M subgroups
based on predominant stool frequency and form and between IBS-M “medication” and
“non-medication” groups were evaluated using Chi-square test or Fisher's exact test.
Abdominal pain severity, presence of dyspepsia, presence of heartburn, psychological
symptoms, or bowel movement frequencies were compared among IBS-C, IBS-D, and IBS-
M using a Kruskal-Wallis test. All statistical analyses were performed using SAS version
9.2 (SAS Institute, Cary, NC, USA) or R version 2.14.1 (http://cran.r-project.org/). A p-
value less than 0.05 was considered to be significant for all comparisons. There was no
adjustment for multiple testing because the sample size was relatively small and this was
considered to be an exploratory study.
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Results
Subject clinical characteristics

The demographic and clinical symptom data are shown in Tables 1 and 2, respectively.
Figure 1 shows the study subject selection flowchart. Of the initial 289 subjects who met
Rome III criteria for IBS, two were excluded because a subtype could not be determined due
to incomplete answers. Almost one-half (47.7%) reported having seen a doctor in the past
year for their abdominal symptoms. About one-third (51 patients, 32.5%) of the initial 157
IBS-M patients answered positively to having either loose/watery stools or hard stools only
when taking laxatives or anti-diarrheal medications. Forty of these patients were excluded
from the comparison of IBS subtypes analysis after not being able to definitively conclude a
true IBS bowel habit subclassification from review of the medical histories. Of the
remaining 11, three remained IBS-M after review of medical histories, seven were
reclassified to IBS-C, and one to IBS-D. The final analysis included 247 Rome III positive
IBS patients with IBS-M being the most common subtype (109 patients, 44.1%), followed
by IBS-C (69 patients, 27.9%), IBS-D (65 patients, 26.3%), and IBS-U (4 patients, 1.6%).

Mean age, prevalence of women, and education did not differ between bowel habit subtypes.
The mean age overall was 35.8 ± 12.6 (range: 18-70 yr). Women comprised the majority of
the group, about 76% of the subjects. Race/ethnicity across IBS bowel habit subtypes with
more African-Americans comprising the IBS-C group and more Asians and less Caucasians
in the IBS-D group (p=0.036).

IBS-M Medication Group
Compared with the 106 IBS-M patients without extreme stool forms only from medications,
the 51 patients in the IBS-M medication group had greater severity of GI symptoms in the
past week (11.62 ± 4.26 vs. 10.14 ± 3.84, p=0.014) with longer periods of flares (3.76 ±
1.76+ 1.76vs. 3.02 ± 1.64, p=0.005). There was also a higher prevalence of dyspepsia
(66.7% vs. 46.2%, p=0.018). Furthermore, a greater proportion of the medication group
reported sensation of incomplete evacuation (100% vs. 87.7%, p=0.010), severity of
bloating (12.9 ± 5.26 vs. 11.22 ± 4.99, p=0.022), and infrequent BMs (BM < 3×/wk) (48.8%
vs. 36.8%, p=0.011). There were no differences in gender, age, race, or psychological
symptoms.

Comparison of IBS-M to IBS-C and IBS-D
Prevalence of IBS Symptoms—As shown in Figure 2, there were significant
differences among IBS bowel habit subtypes for each of the following symptoms: abnormal
BM frequencies (<3 BMs/week or >3BMs/day), straining with defecation, incomplete
emptying after defecation, the need for manual evacuation after defecation, and difficulty
relaxing or letting go to allow the stool to come out during defecation (p-value range:
<0.001 – 0.002). Straining, incomplete evacuation, and the need for manual evacuation were
higher in IBS-C and IBS-M than in IBS-D. IBS-M had the largest proportion of patients
reporting the need for manual evacuation (43.1%, p=0.003). In terms of bowel movement
frequencies, IBS-M tended to be in between IBS-C and IBS-D with approximately 40%
reporting <3 BMs/week and >3 BMs/day. The majority of IBS patients reported mild to
moderate abdominal pain severity (68.4%). There were no significant differences in
abdominal pain and bloating symptom severity ratings, presence of dyspepsia or heartburn
symptoms among the IBS bowel habit subtypes. Psychological symptoms and HRQOL
measures also did not differ among IBS subtypes (Table 2).

Prevalence of Typical IBS Symptoms—When asked to characterize their “typical
symptoms”, the three most common in all IBS subtypes were irregular bowel habits,
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bloating, and abdominal pain with over 85% reporting each symptom (Figure 3). All typical
symptoms were reported similarly between subtypes except for urgency and nausea.
Urgency was more common in IBS-D (76.9%) and IBS-M (75.2%) and significantly less in
IBS-C (34.8%) (p<0.001). Nausea was significantly more common in IBS-M (43.1%) than
in IBS-C (24.6%) and IBS-D (26.2%) (p=0.014).

Most Bothersome Symptom—Across the three bowel habit subgroups, when asked, “If
you could get rid of your single most bothersome symptom, which one would you choose?”,
the prevalence of the most bothersome symptoms significantly differed (p<0.001). As shown
in Figure 4, the three most commonly reported most bothersome symptoms in IBS-M and
IBS-D were irregular bowel habits (27.5% IBS-M, 27.7% IBS-D), bloating (26.6%, 20.0%),
and abdominal pain (20.2%, 23.1%). Interestingly, while IBS-C patients also endorsed
irregular bowel habits (39.1%) and bloating (31.9%) as the most bothersome symptoms,
abdominal pain (7.2%) was chosen less often.

Additional Symptom Characterization in IBS-M
Duration of Symptom Flares and Remission—The majority of IBS-M flares and
remissions were of short duration, with flares tending to be shorter than remissions. Over
85% of IBS-M patients reported having flares lasting less than one week with three-fourths
of patients (75.2%) endorsing flares lasting less than 3 days. Remissions lasting less than
one week were reported by 84.4% of IBS-M patients. Most IBS-M patients experienced at
least two flares per year (79.8%). Flare and remission patterns were not statistically different
between IBS-M and the other IBS subtypes.

Predominant bowel habit patterns within IBS-M patients—Within the IBS-M
subtype, stool form distribution showed a trend of having a higher proportion with 42.2%
reporting more diarrhea than constipation, 24.8% reporting more constipation than diarrhea
and 33.0% reporting equal amounts of diarrhea and constipation (p=0.082).

The distribution of BM frequency in IBS-M showed that most IBS-M patients (63.3%)
experienced abnormal BM frequencies, with 20.2% of IBS-M patients only having BMs less
than 3 times per a week, 25.7% only having BM more than 3 times per a day, and 17.4%
having both extremes of BM frequencies. However, it is notable that over one-third of IBS-
M patients had normal BM frequencies (36.7%).

Comparison of bowel habit symptoms in IBS-M subgroups based on most
bothersome symptom—In order to determine if symptom patterns differed within the
IBS-M group based on the predominant symptom, we compared symptom characteristics in
IBS-M patients who reported irregular bowel habits, abdominal pain, or bloating as the most
bothersome symptom (Supplemental Figure 1). Eighty percent of IBS-M patients who were
most bothered by irregular bowel habits reported having abnormal BM frequency compared
to 20% who had normal frequency (p=0.001) (Supplemental Figure 2). However, similar
proportions of patients reported abnormal or normal BM frequencies within the patient
groups who were most bothered by abdominal pain or bloating. There were no statistically
significant differences in stool form distribution in the three IBS-M subgroups based on the
most bothersome symptom.

Discussion
IBS-M by nature is a highly heterogeneous subgroup due to a range of symptoms that are
similar to those associated with IBS-C and IBS-D. Our main study findings were: 1) IBS-M
is the most common subtype (44.1%) in our patient population using Rome III criteria, 2)
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About a third of IBS-M patients may be potentially misclassified due to medication effects
causing loose or hard stools, 3) The IBS-M medication group tends to have more severe and
prolonged symptoms than the remaining two-thirds of IBS-M patients 4) The majority of
IBS-M flares and remissions are relatively short, 5) Upper and lower GI symptoms and
psychological symptoms reported by IBS-M are similar to that in IBS-C and IBS-D, 6) The
most commonly reported most bothersome symptoms in IBS-M are irregular bowel habits,
bloating, and abdominal pain, and 7) Two-thirds of IBS-M patients report abnormal BM
frequencies at least 25% of the time, while about one-third have normal BM frequencies.

A surprising and important finding in our study was that up to a third of IBS-M patients
could be potentially misclassified due to medication effects on stool form. Unlike the other
subtypes, IBS-M patients responded to answers suggesting that they only experienced both
extremes of stool form due to a laxative or antidiarrheal agent. Both of these medication
types are commonly used and available over-the-counter. Thus, a significant proportion of
IBS-M patients defined by the Rome III subclassification criteria may be potentially
misclassified, which is important to know for clinical management and research. However,
in our study medical histories provided more information to reclassify only a subgroup of
these patients. Therefore, we do not know if the majority of these patients were
misclassified. Regardless, this IBS-M medication group tended to have more severe and
prolonged bowel symptoms than the remaining IBS-M group. This suggests that a group of
IBS patients with more severe symptoms use medications to the point where they may
overshoot a targeted normal stool form. It is possible that these patients have IBS-M but the
greater severity and longer duration of symptoms provoke use of medications to regulate
bowel habits. Alternatively, the use of medications can be associated with extremes of stool
form and therefore lead to more severe and prolonged symptoms. With the notable rate of
medication usage in IBS-M, and the increased severity in this group, our results emphasize
the importance of accurate documentation of medication effects on stool form for improved
clinical management and accurate establishment of IBS bowel habit subclassification.

With regard to comparisons to the other IBS subtypes, IBS-M patients reported symptoms
commonly endorsed by both IBS-C (straining, incomplete evacuation, manual evacuation)
and IBS-D (urgency). This mixed pattern of constipation symptoms with the addition of
urgency in IBS-M is consistent with past Rome II studies. (3, 10) However, due to other
variables, certain studies in the past have shown IBS-M to be more similar to IBS-C based
on similarities in stool frequency, consistency, psychological symptoms, and a higher
likelihood of transition between these two subtypes longitudinally. (2, 10) The recent study
by Weinland et al following episodes over 14 days also found IBS-M to be more similar to
IBS-C. (26)

However, during our further analysis, IBS-M tended to be more similar to IBS-D. IBS-M
patients reported a greater proportion of diarrhea, and they also showed greater similarities
in the most bothersome symptoms with IBS-D than with IBS-C. This may be different from
previous studies because we excluded patients who had mostly loose stools with laxatives
and thus could have IBS-C rather than IBS-M.

Aside from symptoms shared with IBS-C and IBS-D, we also found that IBS-M showed a
trend for having a higher occurrence of nausea. While nausea has not historically been a
common finding within IBS, Schmulson et al also reported a higher frequency of dyspeptic
symptoms of halitosis and vomiting within Rome III IBS-M patients compared to other
subtypes. (11) We further evaluated the prevalence of Rome III dyspepsia across IBS
subtypes but did not find any differences in distribution. We did not specifically confirm
whether patients had functional dyspepsia, which would require exclusion of organic upper
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GI conditions, nor did we assess symptom criteria for the two subtypes of functional
dyspepsia.

While it is clear that IBS patients experience multiple symptoms, determining the typical
symptoms and most bothersome symptom can help determine if subgroups exist within each
subtype and help guide future clinical research studies and treatment. When asked to choose
a single most bothersome symptom, it was not surprising that the three most prevalent ones
in IBS-M were irregular bowel habits, abdominal pain, and bloating. (10, 30) The
prevalence of irregular bowel habits and abdominal pain are likely inherently high due to
being part of the diagnostic criteria for IBS, (1) but, previous studies have shown that
bloating is highly prevalent (31-33) and can be the most bothersome symptom. (32, 33)
However, because bloating is a common symptom in many FGIDs including IBS, it has not
been used as a diagnostic symptom since its discriminative value would be low, but it is
clearly a common and bothersome symptom that requires attention in clinical management
and clinical trials.

Interestingly, over a third of all IBS-M patients do not experience any extremes of stool
frequency at least 25% of the time. With regard to stool form, there are fairly evenly
distributed groups within IBS-M of having predominantly diarrhea, constipation, or equal
prevalence. Greater characterization of bowel habits in IBS-M would help in better defining
this IBS subtype. In fact, recent studies have shown that prospective daily assessment of
bowel habits would reclassify many IBS-M patients into IBS-U due to the lower actual
prevalence of stool form extremes. (27)

Study limitations include the fact that this study is a cross-sectional assessment of IBS-M
symptoms and does not address prospective fluctuations. Furthermore, our use of a
questionnaire for subtyping and symptom reporting has its own limitations, such as recall
bias. (34) Also, a recent study postulated that it is likely that patients can overestimate their
bowel habits on questionnaires. (27) To mitigate this issue our questionnaire used answer
options with numbers (e.g., “about 25% of the time”) as opposed to just words (e.g.,
“sometimes”). Another source of bias can come from the nature of patient recruitment
through advertisements. Recruiting was also only done in a single region, the Western
United States, and may not be indicative of patients from other regions. Lastly, this study is
exploratory in nature. Due to the small sample sizes within subtypes and the multiple
questions explored, the statistical significance of our findings should be interpreted with
caution. Further studies are needed to validate our findings.

In summary, IBS-M patients continue to be the most common subtype based on Rome III
criteria. More emphasis and attention should be placed on properly obtaining information
regarding medication impact on stool form as we have shown that up to a third of IBS-M
patients may otherwise be misclassified and may only have mixed stool forms due to
medications. Furthermore, this medication group may represent a more severe and difficult
to manage subgroup of IBS. IBS-M continues to share symptoms of both constipation and
diarrhea with the addition of a higher occurrence of nausea. However, in this study IBS-M
appeared to report most bothersome symptoms more similarly to IBS-D. These study results
will help provide supportive information when considering symptom management,
development of patient reported outcomes (PROs), and design of treatment trials for IBS-M.

Supplementary Material
Refer to Web version on PubMed Central for supplementary material.
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Figure 1.
Flowchart depicting subjects selection and sample sizes for each analysis. Dashed boxes
indicate groups included in each of the separate analyses: IBS-M medication group
assessment and final IBS subtype characterizations.
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Figure 2.
Frequency of associated bowel habit symptoms compared across subtypes (IBS-C, IBS-D,
and IBS-M). All symptoms included were found to be significantly different among
subtypes (p-value range =<0.001 to 0.002). Bowel movements less than three times a week,
bowel movements more than three times a day, straining with defecation, incomplete
evacuation, need for manual evacuation after defecation, and difficulty relaxing to let stool
come out.
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Figure 3.
Frequency of typical symptoms IBS subjects reported to experiencing on a usual basis.
There was a significant difference among subtypes for reporting urgency (p<0.001) and a
trend for a difference in nausea (p = 0.014).
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Figure 4.
Frequency of the single most bothersome symptom identified by each subject and compared
across subtypes (IBS-C, IBS-D, IBS-M). There were differences among IBS subtypes across
all symptoms (p<0.001).
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