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Abstract.

Background: Gastrointestinal symptoms are one of the most common non-motor features of Parkinson’s disease (PD).
Recently, a report from Taiwan revealed that irritable bowel syndrome (IBS) may be associated with an increased risk of
developing PD; however, the prevalence of IBS in PD patients has not been fully evaluated. Rome III criteria are widely
assessed with a questionnaire to determine functional gastrointestinal disorders.

Objective: We assessed the prevalence of constipation and IBS in PD patients in our cohort using Rome III criteria.
Methods: Between October 2014 and April 2015, 118 patients with PD were treated at Fukuoka University Hospital and
were enrolled in this study. Rome III criteria were used to diagnose constipation and IBS.

Results: Constipation and IBS were detected in 32 (27.1%) and 20 patients (17.0%), respectively. The most common symptom
related to constipation was straining during defecation (77.1%). Among constipation symptoms, patients’ self-awareness of
constipation was mostly related to straining during defecation (odds ratio 5.27, 95% confidence interval 1.475-18.811). The
number of constipation symptoms was correlated with the severity of the Hoehn-Yahr Stage (p <0.05) and total levodopa
equivalent dose (p <0.05).

Conclusions: This is the first report to investigate the prevalence of IBS in PD patients with Rome III criteria. We found a
higher prevalence of IBS compared with the general population. The prevalence of constipation based on Rome III criteria
was much lower than that reported in previous studies. Further studies are warranted to evaluate gastrointestinal symptoms
in PD patients using comparable questionnaires.
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INTRODUCTION

Parkinson’s disease (PD) is a neurodegenera-
tive movement disorder that clinically presents with
motor and non-motor features [1]. The motor fea-
tures mainly comprise bradykinesia, rigidity, postural
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instability, and resting tremor, which are the clinical
hallmarks of PD. The non-motor features include a
variety of symptoms such as psychiatric abnormali-
ties, executive dysfunction, autonomic dysfunction,
sleep disturbance, sensory complaints, anosmia,
and gastrointestinal symptoms [2]. Gastrointestinal
symptoms are one of the most crucial problems
for patients with PD, substantially affecting their
quality of life [3]. Multiple causes including motor
dysfunctions, autonomic dysfunctions, and adverse
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effect of antiparkinsonian medications may impair
gastrointestinal functions [2]. Additionally, growing
evidence suggests that widespread enteric nervous
system synucleinopathy contributes to gastrointesti-
nal dysfunction in this disease entity.

The gastrointestinal symptoms seen in patients
with PD include drooling, dysphagia, malnutrition,
impaired gastric emptying, and constipation. Con-
stipation is one of the most prevalent non-motor
symptoms in PD patients. Constipation may pre-
cede the onset of motor dysfunctions in PD patients
by some years [4]. The diagnosis of constipation is
variably defined in each research report. One study
defined constipation as when patients had a bowel
movement less often than three times per week [5],
whereas others relied on a description from clinical
records based on patients’ documentation [6]. The
Rome III diagnostic criteria, which were published
in 2006, are the most standard criteria for diagnosis
of functional gastrointestinal disorders and the most
reliable measurement at the present time [7, 8]. The
criteria include the following six major conditions
for adults: functional esophageal disorders (category
A); functional gastroduodenal disorders (category B);
functional bowel disorders (category C); functional
abdominal pain syndrome (category D); functional
gallbladder and sphincter of Oddi disorders (cat-
egory E); functional anorectal disorders (category
F). Each category is divided into several subcat-
egories, and each subcategory has an individual
diagnostic criterion. The functional bowel disorders
(category C) include irritable bowel syndrome (IBS)
(Cl1); functional bloating (C2); functional consti-
pation (C3); functional diarrhea (C4); unspecified
functional bowel disorder (C5).

IBS is associated with an increased risk of devel-
oping PD in the Taiwanese population [9]; however,
the prevalence of IBS in PD patients has not been
evaluated. Decreased bowel movements are the most
recognized symptom in PD patients [10]; however,
few studies have investigated the other type of gas-
trointestinal dysfunction. In addition, no study has
evaluated the prevalence of IBS by using autho-
rized criteria. In this study, therefore, we assessed the
prevalence of constipation and IBS in PD patients
using Rome III diagnostic criteria.

MATERIALS AND METHODS

We designed a cross-sectional analysis at Fukuoka
University Hospital. A total of 118 patients who
visited our department between October 2014 and

April 2015 were consecutively enrolled in this
study. All participants were clinically diagnosed as
having PD by certified neurologists (TM, JF, SF,
and YT) according to the UK PD Society Brain
Bank clinical diagnostic criteria [11]. Demograph-
ics and clinical data including the age, disease
duration at the time of enrollment in the study, gen-
der, neurological examination, Hoehn-Yahr stage,
and dopaminergic medications of the patients were
prospectively collected. Questionnaires were com-
pleted in a face-to-face survey. Cognitive assessments
were performed utilizing the Mini-Mental State
Examination (MMSE), and we excluded patients with
PD who had cognitive impairment with MMSE <24.
Patients with known gastrointestinal disorders unre-
lated to PD were excluded. We also excluded patients
who were diagnosed as having parkinsonian disor-
ders other than PD and patients who had undergone
deep brain stimulation surgery. The daily dosage
of anti-parkinsonian drugs was converted to a total
levodopa equivalent dose (LED) according to the pre-
viously reported method [12]. Use of laxatives and
anti-cholinergics that may change the bowel habits
of the subjects were evaluated. For assessment of
IBS and constipation, we used the Japanese version
of Rome III diagnostic criteria [13], utilizing cat-
egory C1 for assessment of IBS and category C3
for evaluation of functional constipation. Diagnosis
of functional IBS (C1) requires recurrent abdominal
pain or discomfort for at least 3 days per month in the
last 3 months that is associated with two or more of
the following conditions: improvement with defeca-
tion; onset associated with a change in frequency of
stool; onset associated with a change in form of stool.
Criteria must be fulfilled for the last 3 months with
symptom onset at least 6 months prior to diagnosis.
Diagnosis of functional constipation (C3) requires
two or more of the following conditions: straining
during at least 25% of defecations; lumpy or hard
stools in at least 25% of defecations; sensation of
incomplete evacuation for at least 25% of defeca-
tions; sensation of anorectal obstruction/blockage for
at least 25% of defecations; manual maneuvers to
facilitate at least 25% of defecations; fewer than three
defecations per week. In addition, diagnosis of func-
tional constipation requires that loose stools are rarely
present without the use of laxatives; this criterion is
insufficient for IBS. Criteria must be fulfilled for the
last 3 months with symptom onset at least 6 months
prior to diagnosis.

All participants were Japanese. This study was
approved by the Institutional Review Boards of
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Fukuoka University, and informed consent was
obtained from all the participants.

Data analysis

Fisher’s exact test was used to compare the
differences between the constipation group, the
IBS group, and the neither constipation nor IBS
group regarding demographic status. Kendall’s tau
correlation coefficient was used to evaluate the
association between the frequency of constipation
symptoms and baseline data. Multiple logistic regres-
sion analysis was used to estimate the odds ratio
(OR) and 95% confidence interval (CI) to evaluate
the association between self-awareness of consti-
pation and constipation symptoms. All analyses
were performed using SPSS (Version 22), and the
statistical significance level was set at two-tailed
p<0.05.

RESULTS
Patient characteristics

Of the 118 patients, 51 (43.2%) were males.
The mean age and mean disease duration at
the time of examination were 67.84+9.8 and
6.3 +4.8 years, respectively. The mean Hoehn-
Yahr Stage was 2.7+£0.7. The mean total MMSE
score was 28.1+1.8. The average LED was
504.7 +252.0 mg/day. The number of patients who
used laxative and anti-cholinergics uses were 41
(34.7%) and 4 (3.4%), respectively. Characteristics
of the patients with and without constipation and IBS
are shown in Table 1.

Prevalence of constipation and IBS

Constipation and IBS were detected in 32 (27.1%)
and 20 (17.0%) patients, respectively. The most
common symptom related to constipation was strain-
ing during defecation, as seen in 77.1% of patients
(Table 2). The frequency of patients who had self-
awareness of constipation was 81.4%. Among the
patients, the self-awareness of constipation was most
related to straining during defecation among symp-
toms related to constipation (OR 5.27, 95% CI
1.475-18.811) (Table 2). The severity of Hoehn- Yahr
Stage (p <0.05) and total LED (p < 0.05) were signif-
icantly correlated with the frequency of constipation
symptoms (Table 3).

DISCUSSION

The present study investigated the prevalence of
constipation and IBS in PD patients in our cohort
based on Rome III diagnostic criteria. The preva-
lence of constipation in PD patients has been reported
in multiple studies, and ranged from 28.7 to 64.9%,
based on various definitions of constipation [3, 5, 14].
The prevalence of constipation in PD patients in our
cohort (27.1%) was lower than that in studies using
other definitions for constipation. The result sug-
gested that Rome III diagnostic criteria may more
strictly define the diagnosis of constipation. Rome
IIT diagnostic criteria are widely used and are cur-
rently the gold standard for the diagnosis of functional
gastrointestinal disorders; however, few studies have
investigated functional gastrointestinal disorders in
the PD population using these criteria [3, 15, 16].
Park and colleagues detailed characteristic features of
gastrointestinal disorders in their cohort with parkin-
sonian disorders including PD, utilizing the Rome
III diagnostic criteria. The mean age and disease
duration at study enrollment were approximately 70
and 6 years, respectively. The mean LED in the
PD cohort was about 660 mg/day. The prevalence
of constipation (64.9%) reported in the study was
much higher than that in our study [3]. The differ-
ence in age at study enrollment, disease duration,
and anti-parkinsonian and/or constipation-inducing
drugs may influence the prevalence of constipation
in PD patients [3, 6].

As shown in a previous report, straining during
defecation was the most frequent symptom related
to constipation in patients in this study [17]. In
addition, self-awareness of constipation was sig-
nificantly related to straining during defecation in
this study, indicating that this symptom may be
closely related to the subjective complaint of consti-
pation in PD patients. Our study also demonstrated
a discrepancy between the self-awareness of con-
stipation (81.4%) and the frequency of constipation
(27.1%) in PD patients, indicating the possibility
that PD patients may feel dissatisfaction with anti-
constipation treatment. We evaluated the number of
constipation symptoms and their relation to other
factors and observed that the severity of the Hoehn-
Yahr Stage (r =0.18, p<0.05) and total LED (t
=0.13, p<0.05) were correlated with the number of
constipation symptoms, though, to some extent, the
significant correlations are weak. Rome diagnostic
criteria are not for evaluating the severity of symp-
toms. However, our study indicated that the number
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Table 1
Comparison among groups of Parkinson’s disease patients with and without constipation and IBS
Patients without constipation Patients with Patients with  p-value
or IBS (n=66) constipation (n=32) IBS (n=20)
Age (years) 68.2+£10.0 67.5+£8.8 66.5+10.9 0.779
Male (%) 43.9 37.5 50.0 0.665
Disease duration (years) 6.31+4.6 69+54 52+44 0.439
Hoehn-Yahr Stage 2.74+0.8 2.84+0.7 2.6+0.7 0.535
MMSE 279+1.9 28.5+8.5 279+1.8 0.328
LED (mg/day) 503.5+£245.7 561.8 £282.0 417.6 £203.1 0.133
Laxative use (%) 24.2 53.1 40.0 0.054
Anti-cholinergics use (%) 1.5 3.1 10.0 0.018

Data are presented as the mean=+ SD. IBS=irritable bowel syndrome. LED=Ilevodopa equivalent dose.

MMSE = Mini-Mental State Examination.

Table 2
Frequency of each question item response in the Rome III diagnostic criteria and their relation to patients’ awareness in our Parkinson’s
disease cohort (n=118)

Question items Frequency Patients’ awareness of constipation OR 95% CI p-value
present absent
Straining (%) 77.1 69.5 7.6 5.27 1.475-18.811 0.01
Lumpy or hard stools (%) 51.7 45.8 59 1.94 0.634-5.954 0.25
Sensation of incomplete evacuation (%) 49.1 39.8 9.3 0.55 0.175-1.755 0.32
Sensation of anorectal obstruction (%) 74.6 65.3 9.3 1.43 0.365-5.582 0.61
Manual maneuvers (%) 16.1 15.3 0.8 2.07 0.223-19.226 0.52
Fewer defecations (%) 39.0 35.6 34 2.08 0.576-7.539 0.26

Straining means straining during at least 25% of defecations. Lumpy or hard stools means lumpy or hard stools in at least 25% of defecations.
Sensation of incomplete evacuation means sensation of incomplete evacuation for at least 25% of defecations. Sensation of anorectal
obstruction means sensation of anorectal obstruction/blockage for at least 25% of defecations. Manual maneuvers means manual maneuvers
to facilitate at least 25% of defecations. Fewer defecations means fewer than three defecations per week. OR =odds ratio. CI = confidence

interval.

of constipation symptoms according to Rome diag-
nostic criteria may be useful for evaluation of the
severity of constipation in PD patients [14].

Until now, the prevalence of IBS had not been eval-
uated in the PD population. The prevalence of IBS in
our PD cohort (17.0%) was slightly higher than that
in the general population in Japan as assessed with
the Rome III diagnostic criteria (13.1-14.0%) [18].

Several limitations of this study need to be
acknowledged. First, the current study was con-
ducted at a single center using an uncontrolled design,
short-term and the number of participants was small.
Second, variables that could potentially influence
stool consistency and bowel habits including coffee
intake [10], smoking habits [10], water intake [19],
beta-blockers [6], insoluble fiber intake [20], pro-
biotics [16], and other constipation-inducing drugs
[6] were not investigated in our study. Third, we did
not perform a colonoscopy to exclude a diagnosis
of gastrointestinal disorders such as inflammatory,
metabolic, anatomic, or neoplastic causes [9]. Func-
tional assessments including a colon transit time test
might be useful to rule out alternative explanations,
too [21]. Finally, we did not evaluate IBS subtypes.

Table 3
Correlation analysis of the number of constipation symptoms and
baseline data (n=118)

T p-value
Age (years) 0.08 0.27
Disease duration (years) -0.10 0.88
Hoehn-Yahr Stage 0.18 <0.05
MMSE -0.03 0.97
LED (mg/day) 0.13 <0.05

LED =levodopa equivalent dose. MMSE =Mini-Mental State
Examination.

IBS is generally subtyped as constipation predomi-
nant (IBS-C), diarrhea predominant (IBS-D), mixed
(IBS-M) and unsubtyped (IBS-U) on the predominant
stool pattern [13].

Not only constipation but also diarrhea has been
reported as a potential prodromal symptom of PD
[22]. That might explain why the prevalence of IBS
in PD might be higher than that in general Japanese
population.

Despite these limitations, this is the first report
to evaluate the prevalence of constipation and IBS
in PD patients according to the Rome III diagnos-
tic criteria. Further multinational, multicenter and
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longitudinal studies including prodromal cases are
required to explore the pathophysiology of gastroin-
testinal symptoms in PD patients.

CONFLICT OF INTEREST

The authors have no conflict of interest to report.

REFERENCES

(1]

(2]

(3]

(4]

(51

(6]

(71

(8]

(9]

[10]

Pellegrini C, Antonioli L, Colucci R, Ballabeni V, Baro-
celli E, Bernardini N, Blandizzi C, & Fornai M (2015)
Gastric motor dysfunctions in Parkinson’s disease: Cur-
rent pre-clinical evidence. Parkinsonism Relat Disord, 21,
1407-1414.

Fasano A, Visanji NP, Liu LW, Lang AE, & Pfeiffer RF
(2015) Gastrointestinal dysfunction in Parkinson’s disease.
Lancet Neurol, 14, 625-639.

Park H, Lee JY, Shin CM, Kim JM, Kim TJ, & Kim
JW (2015) Characterization of gastrointestinal disorders in
patients with parkinsonian syndromes. Parkinsonism Relat
Disord, 21, 455-460.

Svensson E, Henderson VW, Borghammer P, Horvéath-Puhd
E, & Sgrensen HT (2016) Constipation and risk of Parkin-
son’s disease: A Danish population-based cohort study.
Parkinsonism Relat Disord, 28, 18-22.

Edwards LL, Pfeiffer RF, Quigley EM, Hofman R, & Balluff
M (1991) Gastrointestinal symptoms in Parkinson’s disease.
Mov Disord, 6, 151-156.

Pagano G, Tan EE, Haider JM, Bautista A, & Tagliati
M (2015) Constipation is reduced by beta-blockers and
increased by dopaminergic medications in Parkinson’s dis-
ease. Parkinsonism Relat Disord, 21, 120-125.

Longstreth GF, Thompson WG, Chey WD, Houghton LA,
Mearin F, & Spiller RC (2006) Functional bowel disorders.
Gastroenterology, 130, 1480-1491.

Wei Z, Ying L, Wen G, Mengnan Z, & Yali Z (2014) Rome
III criteria cannot distinguish patients with chronic gastritis
from those functional dyspepsia patients. Helicobacter, 19,
124-128.

Lai SW, Liao KF, Lin CL, & Sung FC (2014) Irritable bowel
syndrome correlates with increased risk of Parkinson’s dis-
ease in Taiwan. Eur J Epidemiol, 29, 57-62.

Abbott RD, Petrovitch H, White LR, Masaki KH, Tanner
CM, Curb JD, Grandinetti A, Blanchette PL, Popper JS, &

(11]

[12]

[13]

[14]

[15]

[16]

(17]

(18]

[19]

[20]

[21]

[22]

Ross GW (2001) Frequency of bowel movements and the
future risk of Parkinson’s disease. Neurology, 57, 456-462.
Hughes AJ, Daniel SE, Kilford L, & Lees AJ (1992) Accu-
racy of clinical diagnosis of idiopathic Parkinson’s disease:
A clinico-pathological study of 100 cases. J Neurol Neuro-
surg Psychiatry, 55, 181-184.

Tomlinson CL, Stowe R, Patel S, Rick C, Gray R, & Clarke
CE (2010) Systematic review of levodopa dose equivalency
reporting in Parkinson’s disease. Mov Disord, 25, 2649-
2653.

Fukudo S, Hongo M, Matsueda K (2008) Rome III:
The functional gastrointestinal disorders: Japanese version.
KYOWAKIKAKU, pp. 306-326.

Kaye J, Gage H, Kimber A, Storey L, & Trend P (2006)
Excess burden of constipation in Parkinson’s disease: A
pilot study. Mov Disord, 21, 1270-1273.

Lebouvier T, Neunlist M, Bruley des Varannes S, Coron E,
Drouard A, N’Guyen JM, Chaumette T, Tasselli M, Paillus-
son S, Flamand M, Galmiche JP, Damier P, & Derkinderen
P (2010) Colonic biopsies to assess the neuropathology
of Parkinson’s disease and its relationship with symptoms.
PLoS One, 5, e12728.

Cassani E, Privitera G, Pezzoli G, Pusani C, Madio C,
Torio L, & Barichella M (2011) Use of probiotics for the
treatment of constipation in Parkinson’s disease patients.
Minerva Gastroenterol Dietol, 57, 117-121.

Xin HW, Fang XC, Zhu LM, Xu T, Fei GJ, Wang ZF, Chang
M, Wang LY, Sun XH, & Ke MY (2014) Diagnosis of func-
tional constipation: Agreement between Rome I and Rome
II criteria and evaluation for the practicality. J Dig Dis, 15,
314-320.

Oshima T, & Miwa H (2015) Epidemiology of Functional
Gastrointestinal Disorders in Japan and in the World. J Neu-
rogastroenterol Motil, 21, 320-329.

Ueki A, & Otsuka M (2004) Life style risks of Parkinson’s
disease: Association between decreased water intake and
constipation. J Neurol, 251(Suppl 7), vII18-vII23.
Astarloa R, Mena MA, Sanchez V, de la Vega L, & de
Yebenes JG (1992) Clinical and pharmacokinetic effects
of a diet rich in insoluble fiber on Parkinson disease. Clin
Neuropharmacol, 15, 375-380.

Sakakibara R, Uchiyama T, Yamanishi T, Shirai K, & Hat-
tori T (2008) Bladder and bowel dysfunction in Parkinson’s
disease. J Neural Transm (Vienna), 115, 443-460.

Gonera EG, van’t Hof M, Berger HJ, van Weel C, Horstink
MW (1997) Symptoms and duration of the prodromal phase
in Parkinson’s disease. Mov Disord, 12, 871-876.



