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Introduction Constipation is a common poststroke complication. This study was designed to document the
incidence and clinical course of poststroke constipation in a rehabilitation ward, as well as identify the factors
independently associated with the condition.
Methods This retrospective study involved patients who were admitted to the rehabilitation ward of our institute
due to an acute stroke between 1 August 2010 and 31 July 2011. The main outcome measured was the incidence
of poststroke constipation, defined as the use of laxative after stroke, fulfilment of the Rome II diagnostic criteria
for functional constipation and/or stool impaction. The variables examined were basic demographic data, presence
of impairment, degree of disability (evaluated using the Barthel index), walking ability, medications taken and
medical complications.
Results Out of the 155 patients who met the inclusion criteria, 123 (79.4%) had poststroke constipation. All
123 patients used oral laxatives; 56 received additional rectal medications and 13 discontinued their use of
laxatives at discharge. Patients with poststroke constipation were more likely to have major medical complications
(p = 0.04). Those who used rectal medications had a higher risk of major medical complications than those who
used only oral laxatives (p < 0.01). Infratentorial lesions were an independent predictor of poststroke constipation
(p = 0.003). More severe disability increased the severity of constipation, as indicated by the use of rectal medication.
Conclusion Poststroke constipation is a common complication during inpatient rehabilitation. Healthcare
providers should be aware of the incidence of poststroke constipation. Further studies are required to establish
standard guidelines for screening and managing bowel function in patients with stroke.
Keywords: constipation, incidence, medications, risk factors, stroke

INTRODUCTION
Bowel management is important in poststroke rehabilitation
as constipation is the dominant gastrointestinal problem after
stroke.(1-3) The prevalence of constipation in patients with
stroke has been reported to range from 22.9% to 60%,(1-4) and
the unpleasant symptoms of constipation are often distressing
to both patients and their caregivers. It has a negative effect
on the patients’ quality of life and may limit social activities.(5,6)
A proactive approach toward treating constipation in patients
with stroke is thus warranted, but few studies have focused on
this topic. Furthermore, as the definitions of constipation and
study designs varied in the few studies that focused on
constipation in poststroke patients, it is difficult to compare
their results.(3,4,7) The diagnosis of constipation is also more
complex in patients with stroke than in the general population.
Patients with stroke may have poor verbal expression or
cognition, which may result in undiagnosed or misdiagnosed
constipation. To the best of our knowledge, there are no reports
in the literature that specifically address the bowel function of
patients who have difficulty expressing themselves. In addition,
most studies on poststroke constipation were cross-sectional,
and did not report information about the clinical course of
constipation and the relevant interventions.(4,7)
1

Since multiple factors can contribute to poststroke
constipation, identifying these factors will be useful for early
diagnosis and treatment. The classification of the severity of
poststroke constipation, while not done in any previous study,
would also be useful in the management of this condition.
Unfortunately, while efforts have been made to identify the
risk factors for poststroke constipation,(3,4,7) none have been
found for severe constipation. Thus, the aims of this study were
to (a) document the incidence of poststroke constipation
among patients in a rehabilitation ward, (b) examine the clinical
course of poststroke constipation, and (c) identify the factors
that are independently associated with general or severe
poststroke constipation.

METHODS
We retrospectively reviewed the charts of all patients who had
had an acute stroke and were admitted to the rehabilitation
ward of a tertiary hospital over a 12-month period. The study
was approved by the Ethics Research Committee of the
hospital. Stroke diagnosis and localisation were confirmed
using computed tomography or magnetic resonance imaging.
Patients with a prior history of constipation before the
stroke diagnosis and patients with subarachnoid haemorrhage
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Patients with recent stroke (n = 208)
Patients excluded (n = 53)
• Subarachnoid haemorrhage (n = 2)
• Incomplete charting (n = 5)
• History of constipation (n = 46)
Eligible patients (n = 155)

Laxative use prior to admission (n = 93)

No laxative use prior to admission (n = 62)

Rome II diagnostic criteria positive (n = 17)

Rome II diagnostic criteria negative (n = 45)

Laxative use during inpatient rehabilitation (n = 13)

No laxative use during inpatient rehabilitation (n = 32)

Fig. 1 F l ow c ha r t sh ows t h e s c re e ning p ro c e s s fo r p os t s t ro ke c o ns t ip at io n .

and incomplete charting were excluded. Patients who
satisfied any of the following three criteria were categorised as
having poststroke constipation: (a) used laxatives after stroke;
(b) fulfilled the Rome II diagnostic criteria for functional
constipation;(8) and/or (c) stool impaction, confirmed using plain
abdominal radiographs.(9,10)
The Rome II diagnostic criteria are symptom-based
diagnostic standards used for chronic functional constipation.
The use of this criteria is known to be one of the most reliable
methods for diagnosing constipation in clinical practice and
research.(3,4,11,12) In our study, the mean duration from stroke
onset to admission into the rehabilitation ward was around two
weeks. We therefore modified the symptom duration criterion
of the Rome II diagnostic criteria for use in the present study.
We required that symptoms be present for the last seven days
before admission to the rehabilitation ward, while the Rome II
diagnostic criteria specify that symptoms must be present for
three months. When reliable answers could not be directly
obtained from the patients due to cognitive impairment or
communication difficulties, the information was obtained from
family members or caregivers.
The medicines used by the patients, both oral and rectal,
for treatment of constipation during inpatient rehabilitation
were recorded. Use of rectal medication was considered an
indication of severe constipation.(13) We categorised patients
with poststroke constipation into two groups – those using
only oral laxatives and those using rectal medications in addition
to oral laxatives. The following information was extracted from
the patients’ charts: (a) basic demographic data; (b) stroke type
and location (supratentorial or infratentorial) based on imaging;
(c) presence of impairment, including aphasia and need for
nasogastric (NG) intubation or Foley catheter; (d) degree of
disability, evaluated using the Barthel index (BI);(14) (e) walking
ability (patients who could move about independently with or
without the help of a device were classified as ambulatory);

and (f) use of constipation-inducing drugs (e.g. analgesics,
antidepressants, benzodiazepines, antihistamines and diuretics)
at admission.(15,16) Medical complications that occurred during
inpatient rehabilitation were recorded. Pneumonia, urinary
tract infection, upper gastrointestinal bleeding and recurrent
stroke were considered major complications.
Statistical analyses were performed using the Statistical
Package for the Social Sciences version 12.0 (SPSS Inc,
Chicago, IL, USA). Descriptive data were presented as mean
with standard deviation, and percentage distributions,
as appropriate. Continuous variables were evaluated for
normality using the Kolmogorov-Smirnov test. The data for
each of the variables was normally distributed. The crude
associations between presence of poststroke constipation and
demographic, clinical and functional factors were examined
using t-test and chi-square (or Fisher’s exact) tests. Multivariate
logistic regression analysis was performed to develop a
clinically useful model for predicting poststroke constipation
on rehabilitation admission. Variables with a p-value of < 0.3
on univariate analysis were entered into the multivariate
analysis.(17) The final model was chosen based on backward
elimination. The same procedures were used to identify
variables associated with severe poststroke constipation
(defined as use of rectal medication for constipation) during
inpatient rehabilitation. The α level was set at 0.05.

R E S U LT S
From 1 August 2010 to 31 July 2011, 208 patients with a
recent diagnosis of stroke were admitted to the rehabilitation
ward. Of these 208 patients, 155 met our inclusion criteria
(Fig. 1). The mean age of these 155 patients was 60.3 years,
94 (60.6%) were male and 124 (80.0%) had an ischaemic
stroke. The mean duration from the time of stroke onset
to the time of admission into the rehabilitation ward was
19.18 ± 12.26 days, the mean length of stay in rehabilitation
625
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Table I. Univariate analysis of factors associated with poststroke constipation.
Variable

No. of patients (%)

p-value

Constipation present (n = 123)

Constipation absent (n = 32)

Demographics
Age* (yrs)
Female
Diabetes mellitus

62.81 ± 12.99
47 (38.21)
54 (43.90)

64.44 ± 12.81
14 (43.75)
10 (31.25)

Information on stroke
Haemorrhagic
Infratentorial
Duration before admission into rehabilitation ward* (days)
LOS in rehabilitation ward* (days)

28
40
19.58
25.56

(22.76)
(32.52)
± 12.96
± 7.93

3
2
17.66
24.00

(9.38)
(6.25)
± 9.06
± 7.92

Impairment and disability
Aphasia
NG tube use
Foley catheter use
Nonambulatory
BI at admission*

21
35
12
84
24.19

(17.07)
(28.46)
(9.76)
(68.29)
± 22.58

6
7
1
16
35.16

(18.75)
(21.88)
(3.13)
(50.00)
± 27.25

0.82
0.46
0.23
0.05
0.02

10 (31.25)

0.37

Constipation-inducing drugs

*Data is presented as mean ± standard deviation.

49 (39.84)

0.09
< 0.01
0.43
0.32

BI: Barthel index; LOS: length of stay; NG: nasogastric

ward was 25.24 ± 7.92 days, and the mean BI score was
26.45 ± 23.95. Of the 155 patients, 93 (60.0%) were using
laxatives after stroke, prior to their admission to the
rehabilitation ward. Of the remaining 62 patients who were not
using laxatives before admission, 17 were prescribed laxatives
on admission because they met the Rome II diagnostic criteria,
and 13 were prescribed laxatives during inpatient rehabilitation
because they subsequently complained of constipation
symptoms. As all 123 patients prescribed laxatives met the
definition of poststroke constipation, the incidence of poststroke constipation in our study was 79.4%.
All 123 patients with constipation took oral laxatives (e.g.
stool softeners such as magnesium oxide, colonic stimulants
such as sennoside A+B and bisacodyl, bulking agents such as
Normacol® plus granules [Norgine Ltd, Middlesex, UK], and
osmotic agents such as lactulose). Sennoside A+B was used
most frequently (82 [66.7%] patients), followed by magnesium
oxide (56 [45.5%] patients). In addition to the oral laxatives,
56 (45.5%) patients received rectal medications, such as
bisacodyl and Fleet ® enema (Purzer Pharmaceutical Company
Ltd, Taoyuan, Taiwan), during inpatient rehabilitation. The main
reasons for prescribing rectal medication to these 56 patients
were no stool passage for more than two days (32 [57.1%]
patients), abdominal radiograph showing stool impaction (17
[30.4%] patients), hard stool (11 [19.6%] patients) and straining
during defecation (11 [19.6%] patients).
Faecal incontinence due to faecal impaction (confirmed
using plain abdominal radiography) was diagnosed in 15 of the
123 patients. Of these 15 patients, 13 (86.7%) had symptoms
and signs of poststroke constipation before admission to the
rehabilitation ward, while the remaining 2 (13.3%) patients
developed symptoms and signs during their stay in the
rehabilitation ward. Five patients were treated for acute
diarrhoea, five were initially only treated with oral laxatives
and three were not treated until admission to the rehabilitation
ward. The mean BI score of the 15 patients was 13.3, 11 (73.3%)
626

0.36
0.57
0.20

had an NG tube and 7 (46.7%) had difficulty answering Rome II
questions due to poor cognition or aphasia.
The complications experienced by the 155 patients in our
study included pneumonia (n = 7), upper gastrointestinal
bleeding (n = 10) and recurrent stroke during inpatient
rehabilitation (n = 1). All patients who experienced the aforementioned complications also had poststroke constipation.
Urinary tract infection was experienced by 12 patients, of
which 10 had poststroke constipation. The risk of experiencing
major complications was significantly higher in patients
with poststroke constipation than those without (22.76%
vs. 6.25%, p = 0.04). Patients with poststroke constipation
who used rectal medications were more likely to have major
complications than those who used only oral laxatives (33.9%
vs. 13.4%, p < 0.01).
Of the 123 patients who used oral laxatives, 13 (10.6%)
discontinued the use of laxatives at discharge. Patients aged
less than 55 years were more likely to discontinue oral
laxatives at discharge (p = 0.03). There was no significant
difference in the degree of disability at discharge between
patients who continued the use of laxatives and those who did
not (BI scores: 41.05 ± 26.38 vs. 51.92 ± 28.54, p = 0.17).
The results of the univariate analysis of factors associated
with poststroke constipation are presented in Table I. In terms
of stroke location, patients with infratentorial lesions had a
significantly higher risk of developing poststroke constipation
(p = 0.003). Patients with lower BI scores on admission also
had a higher rate of constipation (p = 0.02). While patients
with haemorrhagic stroke were more likely to have poststroke
constipation, this finding was not statistically significant.
The constipation rate was also higher in patients who were
unable to walk, but once again, the difference was not
statistically significant.
Table II compares the demographics, stroke information,
presence of impairment and disability severity of the group
using rectal medications with the group using only oral laxatives.
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Table II. Univariate analysis of factors associated with using rectal medications.
Variable

Rectal medication

p-value

Yes (n = 56)

No (n = 67)

Demographics
Age* (yrs)
Female
Diabetes mellitus

65.27 ± 12.33
20 (35.71)
30 (53.57)

60.66 ± 13.05
27 (40.30)
24 (35.82)

0.55
0.60
0.05

Information on stroke
Haemorrhagic
Infratentorial
Duration before admission into rehabilitation ward* (days)
LOS in rehabilitation ward* (days)

11
17
18.29
25.73

(19.64)
(30.36)
± 9.66
± 6.59

17
23
20.66
25.41

(25.37)
(34.33)
± 15.17
± 8.94

0.45
0.64
0.31
0.83

Impairment and disability
Aphasia
NG tube use
Foley catheter use
Nonambulatory
BI at admission*

12
21
9
44
17.14

(21.43)
(37.50)
(16.07)
(78.57)
± 18.46

9
14
3
40
31.72

(13.43)
(20.90)
(4.48)
(59.70)
± 25.14

0.24
0.04
0.03
0.03
< 0.01

27 (40.30)

0.91

Constipation-inducing drugs

22 (39.29)

Data is presented as no. (%) unless otherwise indicated. *Data is presented as mean ± standard deviation.
BI: Barthel index; LOS: length of stay; NG: nasogastric

Table III. Multivariate logistic regression analysis predicting
clinically significant factors of poststroke constipation and
rectal medication use.
Variable

OR (95% CI)

p-value

For poststroke constipation
Diabetes mellitus
Haemorrhagic stroke
Infratentorial stroke
BI at admission

0.48
0.26
0.13
1.02

(0.19–1.17)
(0.07–0.99)
(0.03–0.60)
(1.00–1.03)

0.11
0.05
< 0.01
0.05

For rectal medication use
Diabetes mellitus
BI at admission

0.48 (0.19–1.17)
1.02 (1.00–1.03)

0.11
0.05

BI: Barthel index; CI: confidence interval; OR: odds ratio

Patients using rectal medications were more likely to need NG
tubes (p = 0.04) and Foley catheters (p = 0.03). They had lower
BI scores (p < 0.01) and were less ambulatory (p = 0.03).
Patients with diabetes mellitus were more likely to require
rectal medication. Table III shows the results of the multiple
regression analysis. Only infratentorial lesion was found to be
an independent predictor for poststroke constipation; a more
severe degree of disability increased the severity of constipation
independently, as indicated by the use of rectal medication.

DISCUSSION
The incidence of poststroke constipation in this study was
79.4%. All patients with constipation (n = 123) used oral
laxatives. Of the 123 patients with poststroke constipation,
56 patients required additional rectal medications and 15
presented with faecal incontinence. A total of 13 patients
discontinued laxatives at discharge.
The incidence of poststroke constipation in our cohort of
patients was greater than that previously reported.(3,4,7) This may
be due to different patient characteristics, diagnostic criteria,
time points used and study design. As constipation in a patient
with stroke is related to the patient’s degree of disability,(3,4,7) a
longer observation period may provide more opportunities to
identify a greater number of cases. The higher incidence of

poststroke constipation in our study may be due to the fact
that our patients had a greater degree of disability and our
observation period was longer than that in other studies,(3,7)
Furthermore, the incidence or prevalence of poststroke
constipation is greatly affected by the criteria used for
diagnosing constipation, which differed across the different
studies.(3,4,7) In our study, patients who were on laxatives at the
time of admission to the rehabilitation ward were taken to have
constipation. Since there was no standard guideline for the
prescription of laxatives in our institute and some physicians
at acute care units might have prescribed oral laxatives
prophylactically to prevent constipation, this could have
resulted in the high incidence of poststroke constipation in our
study. However, we do not think that this possible overestimation
was excessive as most patients who were on laxatives at the
acute care setting did present with constipation-related
symptoms. The modified Rome II diagnostic criteria used in
our study was not validated and as such, our results should be
noted with due reservation.
Constipation may lead to impaction and faecal incontinence.
In our study, 15 patients presented with faecal incontinence
due to faecal impaction. Among them, 7 (46.7%) had difficulty
expressing themselves and answering questions because of
poor cognition or aphasia. Poor verbal expression was identified
in the present study to be a factor that favours progression of
constipation to faecal impaction, a condition usually combined
with overflow incontinence. Faecal incontinence due to faecal
impaction is easily misdiagnosed as diarrhoea. In our study,
5 (33.3%) patients were first treated for diarrhoea, and 3 (20.0%)
did not receive any treatment until they were admitted to the
rehabilitation ward. Faecal incontinence, although treatable
and preventable, is often overlooked. Good practice would
dictate that patients with stroke presenting with poor
verbal expression be invariably evaluated for the presence
of constipation.
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It is uncertain whether constipation is linked to some area
of the central nervous system. Although Bracci et al(4) stated
that constipation is not related to the site of brain lesion, our
finding that infratentorial lesion was significantly associated with
poststroke constipation indicates otherwise. Lesions affecting
the pontine defecation centre may disrupt the sequence of the
sympathetic and parasympathetic components of defecation,
as well as impair the coordination of the peristaltic wave, and
the relaxation of the pelvic floor and external sphincter.(18,19)
This could explain the higher rate of poststroke constipation
in patients with infratentorial lesions. Su et al(3) showed that
stroke type has no effect on the incidence of new-onset
constipation in patients with stroke for the first time. In our
study, however, patients with haemorrhagic stroke had a higher
incidence of poststroke constipation. Further studies with
larger sample sizes are needed to verify this finding.
In the general population, age and sex are important
predictors of constipation.(20-22) However, stroke severity is
reported to be more important than age or sex in predicting
constipation in stroke survivors.(3,4,7) We found that a lower BI
score on admission to the rehabilitation ward was associated
with a higher likelihood of poststroke constipation, which is
in line with the findings of a previous study.(3) When we
categorised the patients with constipation into those using
only oral laxatives and those using rectal medications in
addition to oral laxatives, low BI score on admission was
found to be an independent predictor of rectal laxative use.
This suggests a positive relationship between the severity
of constipation and the severity of disability – a finding not
previously reported. On univariate analysis, we found that
patients in the rectal medicine group were more likely to
be nonambulatory, as well as require the use of a NG tube
and/or Foley catheter. Those variables, however, did not exist
in the multivariate model. This may be due to their close
association with low BI score.
Diabetes mellitus is a well-known cause of gastrointestinal
dysmotility. The pathogenesis of diabetic gastroenteropathy
is generally considered to be the result of autonomic
neuropathy.(23) In the general population, reports of upper
and lower gastrointestinal symptoms (e.g. constipation) are
more frequent in people with diabetes mellitus than in those
without.(24) Hence, it is not surprising that patients with stroke
who have diabetes mellitus had a higher risk of poststroke
constipation and that their constipation was more likely to be
severe. While the use of certain medications may predispose
patients to constipation, we did not find an association
between constipation-inducing drugs and poststroke
constipation. This may be due to the care exercised by our
physicians in not prescribing constipation-inducing drugs to
patients with stroke.
In our study, 28 (22.8%) of the 123 patients with poststroke
constipation experienced major medical complications
during inpatient rehabilitation. This rate is significantly
628

higher than that of patients without poststroke constipation
(6.3%). Among the patients with poststroke constipation, those
who used rectal medications were more likely to have major
complications as compared with those who used only oral
laxatives (33.9% vs. 13.4%). Most patients with poststroke
constipation were identified the day they were transferred to
the rehabilitation ward, with the medical complications
occurring later. Hence, it is unlikely that the complications
caused the constipation. In a previous study,(25) the incidence
of medical complications among patients with stroke in a
rehabilitation ward was found to be associated with the use
of Foley catheter, the use of NG tube and low BI on admission.
In our study, the prevalence of these factors as risk factors for
medical complications was significantly higher in patients
with poststroke constipation, especially in the group receiving
rectal medications. When these variables (i.e use of Foley
catheter, use of NG tube and low BI) were included in the
multivariate analysis, they reduced the strength of the
associations between constipation and medical complications
(data not shown). Therefore, we suggest that poststroke
constipation is not an independent predictor of major medical
complications; it is just associated with the risk factors of
medical complications.
In our study, only 13 (10.7%) of the 123 patients with
poststroke constipation who used laxatives discontinued the
use of laxatives at discharge. This finding suggests that
poststroke constipation is persistent and chronic. We also
found that younger patients (aged < 55 years) were more likely
to discontinue laxatives at discharge. Age was found to
be an important predictor of constipation in the general
population.(11,12,16,20-22,26) However, while previous studies(3,7)
and the present study did not find age to be associated with
poststroke constipation, the present study did find that
younger patients with stroke tended to have transient, instead
of chronic, constipation.
Our study had several limitations. The major limitation was
the criteria used for defining patients who were constipated. In
our study, all patients who were on laxatives were defined to
have constipation, and the modified Rome II criteria used was
not validated. The development of valid and reliable criteria to
screen poststroke constipation is needed in future studies. As
our study included a specific group of subjects (i.e. patients
who had been admitted to the neurological ward with recent
stroke and were transferred to the rehabilitation ward due to
poststroke disabilities), our results cannot be generalised to
all patients with stroke. Furthermore, since this study was a
retrospective chart review study, recording bias was inevitable,
and the recorded information was insufficient at times. We
could not examine the relationship between some relevant
clinical variables (e.g. diet, fluid intake and exactly mobility
level) and poststroke constipation as that information was
not available. The observation period in our study was also
too short. A longer follow-up period after discharge would
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provide more information regarding the long-term course of
poststroke constipation.
In our study, we found that constipation was common
among patients with stroke who were admitted to a
rehabilitation ward, with an incidence as high as 79.4%. We
observed that poststroke constipation was significantly related
to infratentorial lesions, and severe disability had the potential
to result in more severe constipation, requiring rectal
medication in addition to oral laxatives. As individuals with
poor verbal expression who have constipation will often have
difficulty informing their physician or nurses about the
symptoms, this can result in a missed diagnosis and hence, a
worsening condition. The clinical implications of our findings
are as follows: (a) healthcare providers should be alert to poststroke constipation, as onset may occur even at the subacute
stage during inpatient rehabilitation. Screening for poststroke
constipation should be routine practice in all stages after
stroke, especially in patients who cannot express themselves
adequately; (b) treatable causes of constipation, particularly
functional difficulties, should be identified and managed;
and (c) further studies to establish standard guidelines for
screening and managing bowel function in patients with
stroke are needed.

AC K N OW L E D G E M E N T S
This study was supported by the Medical Research Center
at Chang Gung Memorial Hospital (CMRPG890231,
CMRPG890232). The authors would like to thank Dr Wang HH
for her expert advice on statistical analyses, and Dr Kuo YH
for his expert advice on Gastroenterology.

R E FE R E N C E S
1. Doshi VS, Say JH, Young SH, Doraisamy P. Complications in stroke patients:
a study carried out at the Rehabilitation Medicine Service, Changi General
Hospital. Singapore Med J 2003; 44:643-52.
2. Otegbayo JA, Talabi OA, Akere A, et al. Gastrointestinal complications in
stroke survivors. Trop Gastroenterol 2006; 27:127-30.
3. Su Y, Zhang X, Zeng J, et al. New-onset constipation at acute stage after
first stroke incidence, risk factors, and impact on the stroke outcome.
Stroke 2009; 40:1304-9.
4. Bracci F, Badiali D, Pezzotti P, et al. Chronic constipation in hemiplegic
patients. World J Gastroenterol 2007; 13:3967-72.
5. Wiesel PH, Norton C, Brazzelli M. Management of faecal incontinence
and constipation in adults with central neurological diseases. Cochrane
Database Syst Rev 2001: CD002115.

6. Krogh K, Christensen P, Laurberg S. Colorectal symptoms in patients with
neurological diseases. Acta Neurol Scand 2001; 103:335-43.
7. Robain G, Chennevelle JM, Petit F, Piera JB. [Incidence of constipation
after recent vascular hemiplegia: a prospective cohort of 152 patients].
Rev Neurol (Paris) 2002; 158:589-92. French.
8. Thompson WG, Longstreth GF, Drossman DA, et al. Functional bowel
disorders and functional abdominal pain. Gut 1999; 45 suppl 2:II43-7.
9. Stevens TK, Soffer EE, Palmer RM. Fecal incontinence in elderly patients:
common, treatable, yet often undiagnosed. Cleve Clin J Med 2003;
70:441-8.
10. Harari D, Norton C, Lockwood L, Swift C. Treatment of constipation and
fecal incontinence in stroke patients: randomized controlled trial. Stroke
2004; 35:2549-55.
11. Stewart WF, Liberman JN, Sandler RS, et al. Epidemiology of constipation
(EPOC) study in the United States: relation of clinical subtypes to
sociodemographic features. Am J Gastroenterol 1999; 94:3530-40.
12. Bassotti G, Bellini M, Pucciani F, et al. An extended assessment of bowel
habits in a general population. World J Gastroenterol 2004; 10:713-6.
13. Winge K, Rasmussen D, Werdelin LM. Constipation in neurological
diseases. J Neurol Neurosurg Psychiatry 2003; 74:13-9.
14. Wolfe CD, Taub NA, Woodrow EJ, Burney PG. Assessment of scales of
disability and handicap for stroke patients. Stroke 1991; 22:1242-4.
15. Trindade E, Menon D, Topfer LA, Coloma C. Adverse effects associated
with selective serotonin reuptake inhibitors and tricyclic antidepressants:
a meta-analysis. CMAJ 1998; 159:1245-52.
16. Ueki T, Nagai K, Mizukami Y, et al. Cross-sectional study on relationship
between constipation and medication in consideration of sleep disorder.
Yakugaku Zasshi 2011; 131:1225-32.
17. Hosmer DW, Lemeshow S. Applied Logistic Regression. 2nd ed. New
York: Wiley, 2000.
18. Jost WH. [Constipation in neurological diseases]. Z Gastroenterol 2000;
suppl 1:14-6. German.
19. Ullman T, Reding M. Gastrointestinal dysfunction in stroke. Semin Neurol
1996; 16:269-75.
20. Suares NC, Ford AC. Prevalence of, and risk factors for, chronic idiopathic
constipation in the community: systematic review and meta-analysis. Am
J Gastroenterol 2011; 106:1582-91.
21. Lazebnik LB, Prilepskaia SI, Baryshnikov EN, Parfenov AI, Kosacheva
TN. [Prevalence and risk factors of constipation in the adult population
of Moscow (according to population-based study MUSA)]. Eksp Klin
Gastroenterol 2011; 68-73. Russian.
22. Mugie SM, Benninga MA, Di Lorenzo C. Epidemiology of constipation in
children and adults: a systematic review. Best Pract Res Clin Gastroenterol
2011; 25:3-18.
23. Koch KL. Diabetic gastropathy: gastric neuromuscular dysfunction in
diabetes mellitus: a review of symptoms, pathophysiology, and treatment.
Dig Dis Sci 1999; 44:1061-75.
24. Bytzer P, Talley NJ, Leemon M, et al. Prevalence of gastrointestinal
symptoms associated with diabetes mellitus: a population-based survey
of 15,000 adults. Arch Intern Med 2001; 161:1989-96.
25. Hung JW, Tsay TH, Chang HW,Leong CP, Lau YC. Incidence and risk
factors of medical complications during inpatient stroke rehabilitation.
Chang Gung Med J 2005; 28:31-8.
26. Salmoirago-Blotcher E, Crawford S, Jackson E, Ockene J, Ockene I.
Constipation and risk of cardiovascular disease among postmenopausal
women. Am J Med 2011; 124:714-23.

629

