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Abstract
Background and Aim: Functional bowel disorders (FBDs), including irritable bowel
syndrome (IBS) and others, are conditions without a physically identifiable etiology
that, as a result, are difficult to treat. Alternatives to traditional medical interventions
are needed because IBS patients require more of physician time and higher healthcare
spending. The goal of this study was to determine the efficacy of alternative lifestyle
interventions for patients with FBDs seen in an integrative medicine (IM) clinic at an
academic medical center.
Methods: We performed a retrospective chart review to determine whether patients
with FBDs had improvement in symptoms following predominantly nutrition-based
IM interventions that included recommendations for dietary supplements and elimina-
tion diets. We measured symptoms before and after intervention (average time
between measurements 8.75 months) using a medical symptoms questionnaire (MSQ)
commonly used to quantify symptom change in IM clinics.
Results: Digestive tract symptoms, as measured by the MSQ, improved significantly
in patients (n = 57) with FBDs following IM intervention. The MSQ Digestive Tract
subtotal for FBD patients decreased from 10.2 (SD, 5.4) to 7.2 (SD, 5.2) (P < 0.001)
after IM intervention.
Conclusions: Patients in an IM clinic had improved digestive tract symptoms scores
following IM intervention. Because nutrition-based interventions were the primary
intervention recommended by IM providers, primary care physicians and gastroenter-
ologists may wish to consider referring FBD patients to registered dietitian-
nutritionists (RDNs) skilled in implementing elimination diets.

Introduction
Functional bowel disorders (FBDs) include irritable bowel syn-
drome (IBS), functional bloating (FB), diarrhea (FD), functional
constipation (FC), and unspecified functional bowel disorders
(FBD-U).1 FBDs are a subset of a larger classification of func-
tional gastrointestinal disorders (FGIDs), which are more recently
referred to as disorders of gut–brain interaction (DGBI). FGIDs
are diagnosed based on patient-reported gastrointestinal
(GI) symptoms, despite a lack of identifiable structural or bio-
chemical abnormalities by routine investigation. FGIDs are not
life-threatening conditions, but they negatively impact patients’
quality of life.2 IBS is one of the most common FGIDs.3 Patients
with IBS report pain related to defecation and altered bowel habits
(change in stool frequency and/or consistency). IBS symptoms are
characterized by constipation-dominance (IBS-C), diarrhea-

dominance (IBS-D), mixed symptomatology (IBS-M), or are
unclassified (IBS-U).4 IBS has both complex pathophysiology and
treatment, with much to still be understood about the condition.5

Patients with FB, FD, and FC experience similar changes in bowel
habits (constipation, diarrhea) or bloating without pain.

Internal medicine and family physicians refer about one-
third of their IBS patients to gastroenterology specialists.6 Gastro-
enterologists report that though these patients are less ill than other
GI patients, they require more of the specialists’ time,6 possibly
reflecting some of the psychosocial effects of IBS. Because IBS
patients pose a burden on physicians with limited time, alternative
forms of care that can improve patient symptoms are needed.

Integrative medicine (IM) combines therapies from con-
ventional medicine and complementary and alternative medicine
in a patient-centered manner and addresses the full range of
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physical, emotional, mental, social, spiritual, and environmental
influences that affect a person’s health.7–9 The therapeutic rela-
tionship between the practitioner and the patient that the latter
need10 is difficult to develop within the limited time conventional
medical providers have with patients. In contrast, IM practi-
tioners have significant time with patients to do clinical assess-
ment and rapport-building, and IM healthcare providers can
suggest and implement lifestyle interventions for FGID
patients.11,12

Because many IM interventions are based on lifestyle
changes (e.g. diet, exercise, sleep), we chose an IM clinic at the
University of Kansas to study the impact of dietary interventions
on persons with FBDs. The aim of this study was to determine
whether interventions for FBD patients at an IM clinic were
effective, based on symptom report and measurement. Secondary
outcomes for this study include effectiveness of IM interventions
on types of FBD. Because IM is by definition individualized per
patient,6 the interventions tested here are a group of therapies that
vary from patient to patient with some overlapping
recommendations.

Methods

Patients. This study was a retrospective chart review to
describe interventions for patients with FGIDs at an IM clinic at
an academic medical center (KU IM). This study was approved
by the Institutional Review Board of the University of Kansas
Medical Center. A total of 547 randomly selected charts were
screened for fit-to-study criteria. Patient charts were identified for
inclusion in the study if the patient was diagnosed with any
FGID (e.g. IBS, functional bowel abnormality, FC). We identi-
fied 85 patients with FGID who were seen in the IM clinic
(charts screened May 2016). Of those, 57 met the following
inclusion criteria: age 21–89 years; attended at least three clinic
appointments during which they saw at least one IM practitioner
such as a medical doctor (MD), a nurse practitioner (APRN), or
a physician assistant (PA) and/or a registered dietitian-nutritionist
(RDN); and had completed the medical symptom questionnaire
(MSQ) initially and during follow-up. Patients were excluded
from the study if their only consultation was with a registered
dietitian (likely no medical diagnoses in the chart), or if the
patient attended fewer than three appointments in the IM clinic.
Charts did not include a verification of intervention completion;
therefore, patients were included without confirmation of inter-
vention completion. Organic GI diseases were not ruled out.
Based on initial diagnosis by IM practitioners, 10 different diag-
noses were listed in the included charts: IBS, IBS-D, IBS-C,
IBS-M, FGID, functional disorder of intestine, FC-C, IBS, func-
tional bowel abnormality, and FD. A Board-certified gastroenter-
ologist reviewed all records and confirmed the final diagnosis
based on the Rome IV diagnostic criteria, physician documenta-
tion, and patient-reported symptoms to rule out the presence of
alarm features13 of organic GI diseases (family history of colo-
rectal cancer, unexplained rectal bleeding, etc.).The criteria for
diagnosis were the presence or absence of pain and the presence
or absence of constipation, diarrhea, or bloating. The six final
diagnoses included IBS-C, IBS-D, IBS-M, FD, FC, and FB. In
general, IM patients find the clinic by a variety of means:

practitioner referral, word of mouth, or their own discovery of
the clinic.

Integrative medicine interventions. Once a patient was
selected for study inclusion, his or her chart was reviewed to
characterize the interventions recommended to the patient. The
“intervention appointment” was defined as the appointment that
followed the initial or “baseline” appointment when the practi-
tioner reviews lab results with the patient and makes a treatment
plan or “intervention.” The intervention might include recom-
mendations from a diagnosing healthcare provider (provider)
such as an MD, APRN, or a PA and/or an RDN. Both the pro-
vider and RDN interventions were included if the appointments
were within 6 months of each other.

Initially, 38 total interventions were identified, which sub-
sequently collapsed into nine intervention categories. The nine
categories were (i) elimination diet (e.g. recommend that a
patient eliminate gluten, casein, and/or eggs for a certain number
of weeks to determine if symptoms resolve or improve),
(ii) vitamin or mineral supplementation, (iii) magnesium supple-
mentation, (iv) GI-related supplement (including probiotic, diges-
tive enzyme, betaine hydrochloric acid), (v) fermented foods,
(vi) water (hydration), (vii) non-diet lifestyle modification (physi-
cal activity, stress management), (viii) referral (not including
referral to RDN, since RDN interventions were included in the
data), and (ix) GI-related medication prescription.

After the nine IM intervention categories were defined,
each patient’s intervention appointment(s) were tallied for the
intervention(s) he or she received. Once all charts were reviewed,
totals for each of the nine categories of integrative intervention
were compiled to determine which interventions were most often
and least often recommended to IM patients. The recommended
elimination diets were based on laboratory testing results (serum
IgG, fecal IgA, and/or genetic testing for celiac or gluten-
sensitivity genetics).

Symptom measurement. Patients at KU IM completed an
MSQ at each clinic visit to document their symptoms. The MSQ
is a clinical and research tool,14–17 organized by body system
(e.g. head, nose, digestive tract, energy, emotions, etc.) with a
rating scale of 0–4 for each symptom. A patient reporting
a 0 never or almost never has the symptom, while a 4 reflects fre-
quent symptoms and the reported effect is severe. Digestive-
tract-specific MSQ symptoms include nausea/vomiting, diarrhea,
constipation, bloated feeling, belching/passing gas, heartburn,
and intestinal/stomach pain. The average time between baseline
MSQ and follow-up (post-intervention) MSQ was 8.75 months
(about 35 weeks). We defined “interventions” to include both
recommendations from the diagnosing provider (MD, PA,
APRN) and the RDN.

Statistical analysis. We used SPSS statistical software to
perform all analyses. We compared the change in baseline MSQ
digestive tract scores to those post intervention. Power calcula-
tion was based on an assumed moderate effect size of 0.45,
because no comparable previous data were available. We deter-
mined that at least 40 chart reviews were required to achieve
80% power at an α = 0.05 to detect a moderate effect size of
0.45 (Cohen’s d). No adjustment for multiple testing was
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considered for secondary outcomes (IBS) or subgroup analyses;
therefore, these results should be considered exploratory. For out-
comes with the normality assumption satisfied (overall FGID and
IBS patient data), a paired t-test was performed to determine
whether the difference between the baseline and post-intervention
MSQ digestive tract scores were significantly different. For out-
comes with the normality assumption violated (FB, FC, FD
patients), a Wilcoxon signed-rank test was used to determine
whether the means for the pre- and post-intervention MSQ diges-
tive scores were different. All tests were considered significant
at P < 0.05.

Results
Fifty-seven patients fit study criteria with an average age of
49.8 � 13.7 years (range 22–80 years), and 84.2% (n = 48) were
women. Of the 57 patients, 43 (75.4%) improved their digestive
tract symptoms scores from baseline to post intervention,
whereas symptoms worsened in 9 (15.8%) and were unchanged
in 5 (8.8%).

The most common intervention recommended by IM pro-
viders was to follow an elimination diet. The recommendation
was made to patients at 103 (78.6%) of the 131 total patient
intervention appointments. The second most common recommen-
dation was vitamin or mineral supplements, recommended at
83 of 131 patient intervention appointments (63.4%). Providers
or RDNs recommended that patients take GI-related supplements
(digestive enzymes, probiotics, and/or betaine HCl) 48.9% of the
time. A provider or RDN suggested magnesium supplementation
at 45.0% of intervention appointments. The next most common
interventions for FBD patients were non-diet lifestyle interven-
tions (e.g. increase exercise, manage stress) (32.1% of appoint-
ments), increase water consumption (29.0%), non-dietary referral
(any referral that was not to a registered dietician) (25.2%), and
consumption of fermented foods (16.0%). GI-related medications
were prescribed at 32.9% of intervention appointments (24 out of
73 appointments with providers because RDNs cannot prescribe
medications). Practitioners may have recommended more than
one intervention. The average time between baseline MSQ and
follow-up MSQ was 8.75 months (about 35 weeks).

The mean baseline digestive tract score for all FBD
patients was 10.2 (SD, 5.4) and the mean post-intervention score
was 7.2 (SD, 5.2) (P < 0.0001, Table 1, Fig. 1).

For all patients with IBS (n = 45), the mean MSQ score
decreased from 11.4 (SD, 5.2) to 7.8 (SD, 5.1) (P < 0.001,
Fig. 2). Patients within IBS subcategories also showed significant
symptom improvement (BS-C [P = 0.005], IBS-D [P < 0.001],
and IBS-M [P = 0.02]), while the symptoms did not change sig-
nificantly for the other FBDs (Table 1).

Discussion
Our study suggests that IM interventions for patients with IBS
are effective. One of the most common interventions was an
elimination diet, and the most common foods eliminated were
(in descending order) gluten and/or grains, gluten (alone), dairy
or casein, and “other foods” (e.g. beef, pork, caffeine, and
others). Interestingly, none of the providers specifically rec-
ommended the low FODMAP (fermentable oligosaccharides,
disaccharides, monosaccharides, and polyols) diet, which is one
of the more cited dietary interventions for IBS patients. The low
FODMAPs diet and a traditional IBS diet are both effective at
alleviating IBS symptoms.18,19 Our data suggest that a less strict
elimination diet may effectively alleviate symptoms in patients
with IBS. Future prospective studies should compare use of less
strict elimination diets to the low FODMAP diet, which may be
easier for patients to follow.

Our results suggest that integrative medical interventions
for FBDs appear to be most effective at lowering GI-related
symptoms for patients with IBS-D and general diarrhea-dominant
symptoms (including both IBS-D and FD); however, no statisti-
cal adjustment was made for subgroup analyses and these results
should be considered exploratory. Our results confirm findings
from the literature. A clinical review from the Journal of the
American Medical Association10 suggests that holistic lifestyle
interventions such as dietary changes are appropriate for patients
with IBS. Thus, studying the effectiveness of dietary interven-
tions among a population of patients in an IM clinic is
appropriate.

The effectiveness of interventions at KU IM may have
been enhanced by defining “interventions” to include both rec-
ommendations from the diagnosing provider (MD, PA, APRN)
and the RDN. Most patients with IBS report stronger confidence
that lifestyle recommendations would help them, but patients
adhere more to medication recommendations.20 Patients in an IM
setting may be more willing to make lifestyle changes because

Table 1 GI MSQ score symptom change by diagnosis and symptom type of functional bowel disorder

Diagnosis Pre-intervention mean GI MSQ Post-intervention mean GI MSQ P-value

All IBS (n = 45) 11.4 � 5.2 7.8 � 5.1 <0.001
IBS-C (n = 18) 11.4 � 4.7 8.3 � 3.5 0.005
IBS-D (n = 16) 10.7 � 5.8 6.0 � 5.9 <0.001
IBS-M (n = 11) 12.4 � 5.4 9.5 � 5.9 0.02

FB (n = 3) 7.7 � 5.5 7 � 9.5 0.75
FC (n = 7) 5 � 2.8 4.1 � 2.4 0.33
FD (n = 2) 6 � 7.1 5 � 7.1 0.50
FBD (n = 57) 10.2 � 5.4 7.2 � 5.2 <0.001

FB, functional bloating, FC, functional constipation; FD, functional diarrhea; IBS, irritable bowel syndrome; IBS-C, irritable bowel syndrome-
constipation dominant; IBS-D, irritable bowel syndrome-diarrhea dominant; IBS-M, irritable bowel syndrome-mixed bowel habits.
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these patients seek this additional health care and often pay out
of pocket for their care.

Not all patients benefited from IM interventions. Some
possible explanations for patients with refractory symptoms
include (i) patients not following recommended therapies,
(ii) expense of carrying out the recommended intervention(s)
(although this explanation may be less likely since the patients in
this clinic pay out of pocket for this care), and (iii) complications
of IBS not understood such as psychosocial-related symptoms
(e.g. early life trauma) and “rectal perceptual thresholds.”21 For
future research, a validated questionnaire such as the IBS Satis-
faction with Care (IBS-SAT)22 questionnaire could be used to
determine whether patient satisfaction differs between conven-
tional and integrative IBS care.

In addition to dietary interventions, other IM interventions
can effectively treat IBS symptoms, including peppermint oil,
Chinese herb preparations (specifically, preparations made in the

United States), soluble fiber, probiotics, mind–body therapies
(cognitive behavioral therapy [CBT] and hypnosis), and
acupuncture.23,24

There are several limitations to this study. First, this is a
retrospective chart review with a small sample of randomly
selected charts from a single clinic. Second, we cannot pinpoint
the specific interventions suggested to patients as the reason for
their improvement because benefit may have come from the
holistic approach in our IM clinic. The heterogeneity in IM treat-
ments suggested prevents direct association between treatment
and benefit as does the lack of a comparison arm. Third, patients
were self-paying and may have been more motivated to comply
with interventions. Fourth, we did not determine which patients
became Rome IV criteria-negative after the intervention. In addi-
tion, we were unable to ensure that all patients completed both
an initial and follow-up MSQ. We also had a few patients with
non-IBS FBDs (i.e. FB, FD, FC), so we cannot draw conclusions
for patients who did not have IBS. Another limitation is that the
MSQ is a general-symptoms questionnaire and is not specific to
IBS patients; however, it has been used in other research to mea-
sure change in patient-reported symptoms over time.15–17 For
future studies, the IBS quality of life (IBS-QOL)25 could be used
to more accurately assess the impact on the quality of life by
these patients’ conditions. A placebo effect cannot be ruled out
as a possible explanation for improvement in most patients; how-
ever, Spiller26 suggests that the ideal length of any IBS clinical
trial should be longer than 12 weeks because the placebo effect
diminishes at 12 weeks. The average time between baseline
MSQ and follow-up MSQ was 8.75 months (about 35 weeks),
which is well beyond that period.26 Finally, since organic GI dis-
eases were not ruled out, patients could have undiagnosed condi-
tions such as celiac disease, inflammatory bowel disease, or
colon cancer.

Our study adds to the evidence that dietary interventions
that are less stringent than the low FODMAP diet may
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Figure 1 Mean pre- and post-intervention MSQ scores for all FBD patients with error bars. Mean change in MSQ score was �3.0 and the change
in MSQ scores for all FBD patients before and after intervention was statistically significant (P < 0.001). FBD, Functional bowel disorder; GI, gastroin-
testinal; MSQ, medical symptoms questionnaire.
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Figure 2 Mean pre- and post-intervention MSQ GI scores for IBS
patients with error bars. Mean change in MSQ score was �3.66 (SD,
4.0), and the change in MSQ scores for all IBS patients before and after
intervention was statistically significant (P < 0.001). GI, gastrointestinal;
IBS, irritable bowel syndrome; MSQ, medical symptoms questionnaire;
Pts, patients.
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effectively reduce IBS symptoms in most patients. Because the
study was retrospective in nature, we were able to assess the way
that KU IM treats FBDs without influencing methods or the
choice of interventions used during the study. KU IM used
mostly laboratory-test-based interventions to determine the spe-
cific elimination diet (instead of a broad spectrum of foods, like
FODMAP foods). Using a low FODMAP diet appears to be sim-
ilarly efficacious but may be more difficult for patients to
adhere to.27

IM interventions for patients with FBDs may be effective,
especially for those with IBS. Primary care physicians and gas-
troenterologists should consider dietary interventions as a first-
line therapy for patients with IBS. These healthcare providers
could refer IBS patients to RDNs to implement dietary interven-
tions for efficacy and to save physician time.6 An interdisciplin-
ary approach implementing several interventions over time may
be worthwhile to help patients to (i) understand and follow the
interventions and (ii) address the chronic nature of the condition
over time.
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