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Background/Aims
Chronic constipation and lifestyle factors can affect sleep quality. We evaluated the relationship between chronic constipation and 
sleep in the Japanese population.

Methods
This cross-sectional internet-based survey included 3000 subjects with constipation, classified according to sleep status (good/poor). 
Primary endpoints were Bristol stool form scale (BSFS) score and correlations between sleep disorder criteria of the Pittsburgh Sleep 
Quality Index (PSQI) and sleep status (good/poor sleep). Secondary endpoints included correlations between quality of life (QOL) and 
mood, medical, lifestyle, and sleep factors.

Results
The proportion of participants with BSFS category 4 (normal stool) was significantly higher in the good sleep group (P < 0.001). Sleep 
disturbance (P < 0.05), sleep quality, and duration, use of hypnotic medication, and daytime dysfunction of PSQI (all P < 0.001) 
significantly correlated with poor sleep. In the poor sleep group, QOL was significantly worse and anxiety and depression levels were 
significantly higher (all P < 0.001) compared with the good sleep group. Anemia and smoking (both P < 0.05), recent body weight 
increases, and poor eating habits (all P < 0.001) were significantly higher in the poor sleep group. Male sex, onset associated with 
change in frequency of stools, sensation of incomplete evacuation for at least 25% of defecations, and manual maneuvers to facilitate 
at least 25% of defecations correlated with poor sleep.

Conclusions
Subjects with constipation and poor sleep experienced severe symptoms and had poor QOL. These data support the need for a 
multifocal treatment approach, including lifestyle advice and pharmacotherapy.
(J Neurogastroenterol Motil 2021;27:602-611)
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Introduction  

Functional gastrointestinal disorders (FGID) are commonly 
diagnosed in gastroenterology practice1 and are characterized by 
persistent and recurring gastrointestinal (GI) symptoms. Currently 
recognized FGID according to the Rome IV criteria include ir-
ritable bowel syndrome (IBS), functional constipation (FC) or 
diarrhea, functional vomiting, functional dyspepsia, and functional 
abdominal pain.1,2

Chronic constipation, which may present as reduced bowel 
movements, straining, hard stools, and/or sensations of blockage or 
incomplete defecation over a period of several months,1 is a disorder 
including constipation-predominant IBS (IBS-C) and FC, accord-
ing to both Japanese guidelines (Chronic constipation medical care 
guideline 2017: https://www.nankodo.co.jp/g/g9784524255757/) 
and the Rome IV criteria.1 The prevalence of chronic constipation 
in Japan is estimated to be 6.1-28.0%, depending on the assessment 
scale used,3,4 indicating a significant medical issue with a large so-
cioeconomic burden.

Although studies in Western populations have indicated that 
constipation significantly reduces quality of life (QOL),5-7 there are 
few analogous data available from the Japanese population. In ad-
dition to decreased QOL, there is a well-documented bidirectional 
link between chronic constipation and sleep dysfunction: poor sleep 
may affect bowel function,8,9 and constipation may affect sleep pa-
rameters.10,11 Furthermore, lifestyle is known to affect both constipa-
tion12,13 and sleep,14,15 but to date, there have been no studies exam-
ining the associations between these 3 factors. We hypothesized that 
constipation and sleep disorders are linked with each other and with 
lifestyle factors. Using data from a previously reported internet-
based survey that investigated the actual situation of constipation in 
Japan,16 we investigated the relationship between chronic constipa-
tion, sleep, and lifestyle factors in the Japanese population.

Materials and Methods  

Study Design and Participants
This was an internet-based survey conducted in Japan, reg-

istered at the University Hospital Medical Information Network 
with the identification number UMIN000024334. Full details 
of the survey inclusion/exclusion criteria have been published.16 
In brief, adults with constipation awareness (aged 20 years to 69 
years) whose identity had been confirmed by the market research 

firm, Rakuten Research, Inc (present: Rakuten Insight, Inc), were 
eligible for participation, regardless of medication usage and hos-
pitalization status. Exclusion criteria were a presence or history of 
abdominal surgery (other than appendectomy), small and large in-
testinal diseases (such as inflammatory bowel disease, ie, ulcerative 
colitis or Crohn’s disease), or bowel cancer or other cancers; a his-
tory of gastric/intestinal disease (such as gastric or duodenal ulcer, 
hemorrhoids, diverticulitis, or diverticulum); pregnancy; secondary 
constipation (due to a history of cerebral infarction, neurological 
disease, chronic obstructive lung disease, hepatic disease, or renal 
disease); drug-induced constipation (resulting from use of oral an-
tidiabetic agents or insulin to treat diabetes, antihypertensive agents 
to treat hypertension, chalybeate [mineral spring water], hypnotics, 
sedatives, or antipsychotic agents); and inability to complete the 
survey instructions.

Between October 8, 2016 and October 11, 2016, a preliminary 
internet questionnaire from Rakuten Insight, Inc was completed by 
10 000 consenting Japanese adults via the Rakuten portal site. This 
presurvey was conducted to affirm the age, sex, and background 
details of each of the 10 000 participants, including their prior medi-
cal history, presence of exclusion criteria, and their level of awareness 
of constipation. After eliminating participants who met the exclusion 
criteria or who did not provide sufficient information for analysis, 
9523 participants remained eligible. Of these, based on responses 
to the question “Do you think you experience constipation,” with 
answers on a 5-point Likert scale ranging from strongly disagree 
to strongly agree, 4908 panelists strongly or moderately agreed that 
they experienced constipation (Fig. 1), and were considered suitable 
to progress to the full survey. 

To match Japanese demographic distributions of prefectural 
region, sex and age, based on data from the Statistics Bureau of 
the Ministry of Internal Affairs and Communications (October 
1, 2014, http://www.stat.go.jp/data/jinsui/2014np/), 3000 people 
from the eligible group of 4908 were randomly selected by Rakuten 
to receive the full survey, using a proprietary allocation/systematic 
sampling method. All 3000 individuals gave informed consent for 
participation and were enrolled in the full internet survey; all suc-
cessfully completed the survey (ie, there were no dropouts). Of 
these 3000 participants with constipation, 262 met the Rome III di-
agnostic criteria for functional constipation, as previously reported.16 
The Japanese Health Practice Index was used to evaluate lifestyle 
parameters (effective life-style related disease guiding system using 
Japanese Health Practice Index: https://drive.google.com/file/d/1z
LVHUNVsIVIfs4lBcbr4qFPtkaIEhKhP/view). Participants who 
answered “Yes” to the question, “Do you sleep well?” were classi-
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fied as the good sleep group while those who answered “No” were 
classified as the poor sleep group. Although this was a subjective 
classification of disordered sleep based on self-reporting, we consid-
ered that the resulting information would be more easily translated 
into routine clinical practice than if we had used an objective sleep 
measure with which gastroenterologists and other physicians may 
be less familiar or less likely to implement during consultations.

Primary Endpoints
Correlations between stool form and sleep groups were evalu-

ated. Stools were classified (from 1 to 7) according to the Bristol 
stool form scale (BSFS),17 where types 1 and 2 indicate constipa-
tion, types 3, 4, and 5 indicate normal stools, and types 6 and 7 
indicate diarrhea. Correlations between sleep disorder criteria of the 
Pittsburgh Sleep Quality Index (PSQI) and sleep status (good or 
poor) were also evaluated.18

Secondary Endpoints
Several secondary endpoints were compared between the good 

sleep group and the poor sleep group. We evaluated correlations 
between QOL and subject demographic characteristics (age, sex, 
body mass index, and frequency of constipation symptoms), and 
those between sleep and health-related QOL and mental status 
(depression/anxiety). For the correlations between QOL and sub-
ject demographic characteristics, the Japanese IBS severity index 
(IBS-SI-J)19 and the Japanese IBS QOL scale (IBS-QOL-J)20 
were used to assess QOL. The 8-dimension short-form health 
questionnaire (SF-8)21 was used to assess health-related QOL and 
the Hospital Anxiety and Depression Scale (HADS)22 was used to 
assess mental status.

Items from the Rome III diagnostic questionnaire23-25 IBS-
C section and FC section, medical history, and lifestyle factors, 
were also compared between sleep groups. The Rome III IBS-
C criteria includes “recurrent abdominal pain or discomfort for at 
least 3 days per month in the last 3 months” and defecation-related 
items (“decreased symptoms at defecation,” “onset associated with 
a change in the frequency of stools,” and “onset associated with a 
change in form [appearance] of stool”). The Rome III FC criteria 
includes “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 defecations,” “sensation of anorectal 
obstruction/blockage for at least 25% of defecations,” “manual 
maneuvers to facilitate at least 25% of defecations,” “fewer than 3 
defecations per week,” and “loose stools are rarely present without 
the use of laxatives.” 

Statistical Methods
The Clopper–Pearson method was employed to calculate 

two-sided 95% CI by utilizing the F distribution. For inter-group 
comparisons, the Mann–Whitney U test was used for continuous 
variables, and the χ2 test was used for categorical variables. In all 
analyses, the level of significance was set at P < 0.05 (two-sided).

Logistic regression was conducted to extract correlation factors 
specifically related to good sleep and poor sleep. Univariate logistic 
regression was also conducted on PSQI sleep disorder criteria with 
sleep status (good or poor) as the objective variable; subsequently, 
multivariate logic regression was performed using all items with a 
P-value < 0.001 as the explanatory variable. Age was analyzed as 
a continuous variable, and other factors were analyzed as categori-
cal variables. Univariate analysis was performed on all survey items 

Lifestyle index was evaluated by the JHPI and

survey participants were classified into two groups,

based on the answer to the JHPI question,

Do you sleep well?

Do you think you experience constipation?

Strongly agree: 2277 + moderately agree: 2631

Total 4908 subjects

3000/4908 individuals randomly selected

(based on the demography of each prefecture)

Screening questions for chronic constipation

Good sleep group

1269 subjects (49.3%)

Poor sleep group

1731 subjects (50.7%)

Figure 1. Outline of the study design 
and participant flow. JHPI, Japanese 
Health Practice Index.
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with sleep status as the objective variable. The likelihood ratio was 
then used for variable selection in multivariate analysis, using the χ2 
test for multivariate model coefficients with P < 0.001. 

The administration of the internet survey and statistical analysis 
of the data were both conducted by Rakuten Insight Inc (Osaka, 
Japan). 

Ethical Considerations
This study was approved by the institutional review board of 

Aichi Medical University (October 6, 2016; Approval No. 2016-
H025). This study was carried out in conformity with the prin-
ciples of the Declaration of Helsinki and the Ethical Guidelines for 
Medical and Health Research Involving Human Subjects enacted 
by the Japanese Ministry of Education, Culture, Sports, Science 
and Technology and the Ministry of Health, Labour and Welfare 
(December 22, 2014). All authors had access to the study data and 
reviewed and approved the final manuscript.

Results  

Participant Characteristics
Baseline characteristics are reported in Table 1. The good sleep 

group consisted of 595 males (46.9%) and 674 females (53.1%). 
The poor sleep group contained significantly more males than fe-
males (P < 0.003): 908 males (52.5%) and 823 females (47.5%). 
The mean age ± SD in the good sleep group and poor sleep group 
was 47.4 ± 14.0 years and 45.2 ± 12.8 years, respectively, with 
the good sleep group being significantly older (P < 0.001). Mean 
body mass index was not significantly different between groups.

Primary Outcome Measures
According to the results of the BSFS, the proportion of par-

ticipants with BSFS Type 4 (normal stool) was significantly higher 
in the good sleep group (P < 0.001) (Fig. 2). Conversely, a BSFS 
Type 1 or 2 (lumpy stool) was associated with poor sleep (P = 0.016 
and P = 0.002, respectively).

A logistic regression analysis was performed to extract factors 
characteristic of good or poor sleep using sleep disorder criteria from 
the PSQI with sleep status as the objective variable (Table 2). In uni-
variate analyses, all variables with the exception of sleep efficiency 
had a significant impact on sleep (P < 0.001). Further analysis 
of significant variables in a multivariate analysis found that sleep 
quality (P < 0.001), duration (P < 0.001), sleep disturbance (P = 
0.050), use of hypnotic medication (P = 0.005), and daytime dys-
function (P < 0.001) correlated with poor sleep.

Secondary Outcome Measures 
The IBS-SI-J score was significantly higher in the poor sleep 

group (P < 0.001). The proportion of participants with a moder-

0 5 10 15 20 25 30

1. Separate hard lumps, like nuts (difficult to pass)

2. Sausage-shaped but lumpy

3. Like a sausage but with cracks on its surface

4. Like a sausage or snake, smooth and soft

5. Soft blobs with clear-cut edges (passed easily)

6. Fluffy pieces with ragged edges, a mushy stool

7. Watery, no solid pieces, entirely liquid

35

Percentage

Good sleep group

(n = 1269)

Poor sleep group

(n = 1731)

P = 0.016

P = 0.002

P = 0.784

P < 0.001

P = 0.483

P = 0.779

P = 0.189 Figure 2. Comparison of Bristol stool 
form scale scores between the good sleep 
and the poor sleep groups. P-values were 
calculated using the χ2 test.

Table 1. Comparison of Background Factors Between Good Sleep 
and Poor Sleep Groups

Background  
factors

Good sleep group
(n = 1269)

Poor sleep group
(n = 1731)

P-value

Males 595 (46.9) 908 (52.5) 0.003a

Females 674 (53.1) 823 (47.5)

Age (yr) 47.4 ± 14.0 45.2 ± 12.8 < 0.001b

BMI (kg/m2) 21.6 ± 3.5 21.6 ± 3.6 0.912b 
aχ2 test.
bMann–Whitney U test.
BMI, body mass index.
Data are presented as n (%) or mean ± SD.
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ate degree of severity or higher was significantly greater in the poor 
sleep group (P < 0.001). The mean IBS-QOL-J was significantly 
lower in the poor sleep group (P < 0.001) (Table 3). The poor 
sleep group also had significantly lower scores for all SF-8 items 
(P < 0.001) (Fig. 3A).

Based on the HADS scores, the poor sleep group had signifi-
cantly higher levels of both anxiety and depression (P < 0.001, 

each). The positive rate of 7.0 or higher was also significantly higher 
in the poor sleep group (P < 0.001) (Table 3).

Rome III diagnostic criteria, including straining during at least 
25% of defecations (P < 0.001), lumpy or hard lumps in at least 
25% of defecations (P = 0.002), sensation of incomplete evacu-
ation for at least 25% of defecations (P < 0.001), sensation of 
anorectal obstruction/blockage for at least 25% of defecations (P < 
0.001), manual maneuvers to facilitate at least 25% of defecations 
(P = 0.002), recurrent abdominal pain or discomfort at least 3 days 
per month in the last 3 months (P < 0.001), onset associated with 
a change in frequency of stools (P < 0.001), and onset associated 
with a change in form (appearance) of stool (P < 0.001) were sig-
nificantly higher in the poor sleep group (Fig. 3B).

Based on the assessment of medical history and lifestyle factors, 
anemia (P = 0.041), smoking (P = 0.027), increase of at least 3 kg 
of body weight since last year (P < 0.001), supper within 2 hours 
prior to sleep (P < 0.001), eating a bedtime snack (P < 0.001), 
and not eating breakfast (P < 0.001) were all significantly higher in 
the poor sleep group. Conversely, moderate exercise for ≥ 30 min-
utes at least twice per week for ≥ 1 year (P = 0.017) and exercise 
equivalent to walking for ≥ 1 hour a day (P = 0.034) were signifi-
cantly higher in the good sleep group (Fig. 3C).

Based on multivariate likelihood analysis of subject factors, 
variables related to poor sleep in this population of individuals with 
constipation included male sex, onset associated with a change in 
frequency of stool, sensation of incomplete evacuation for at least 
25% of defecations, and manual maneuvers to facilitate at least 25% 
of defecations. Variables related to good sleep were older age and a 
BSFS score of 3-5 (Table 4).

Table 2. Logistic Regression Analysis of Correlations Between Sleep Disorder Criteria of the Pittsburgh Sleep Quality Index and Sleep Status 
(Good/Poor) in Constipated Participantsa 

PSQI sleep disorder criteria
Univariate Multivariate

OR 95% CI P-valuec OR 95% CI P-valueb

Sleep quality 0.111 0.094-0.130 < 0.001 0.131 0.110-0.158 < 0.001
Sleep latency 0.407 0.346-0.477 < 0.001 1.008 0.814-1.249 0.940
Sleep duration 0.296 0.255-0.344 < 0.001 0.339 0.286-0.401 < 0.001
Sleep efficiencyc 1.012 0.938-1.093 0.755 - - -
Sleep disturbance 0.447 0.384-0.522 < 0.001 0.813 0.661-1.000 0.050
Use of hypnotic medication 0.845 0.782-0.913 < 0.001 1.156 1.044-1.280 0.005
Daytime dysfunction 0.453 0.411-0.500 < 0.001 0.698 0.617-0.789 < 0.001

aIn order to extract correlation factors that are related to good sleep and poor sleep, a univariate and multivariate logistic regression analysis was performed for survey 
items related to sleep (Pittsburgh Sleep Quality Index [PSQI]) with sleep status (good or poor) as the objective variable. Variable selection was used in a multivariate 
logistic regression analysis to determine significant variables in the univariate analysis.
bχ2 test.
cN = 3000 for all, with the exception of sleep efficiency, where n = 2986.

Table 3. Comparison of Japanese Irritable Bowel Syndrome Sever-
ity Index, Japanese Irritable Bowel Syndrome Quality of Life Scale, 
and Hospital Anxiety and Depression Scale Between Good Sleep and 
Poor Sleep Groups

Factors
Good sleep 

group
(n = 1269)

Poor sleep 
group

(n = 1731)
P-value

IBS-SI-J score 129.9 ± 76.4 159.8 ± 87.8 < 0.001c

Subjects with IBS-SI-J score 
of moderatea or higher

337 (26.6) 651 (37.6) < 0.001d

IBS-QOL-J score 83.2 ± 18.2 76.4 ± 21.4 < 0.001c

HADS-anxiety 
  Positiveb 508 (40.0) 1041 (60.1) < 0.001d

  Score 5.8 ± 3.8 8.0 ± 4.3 < 0.001c

HADS-depression 
  Positiveb 726 (57.2) 1277 (73.8) < 0.001d

  Score 8.2 ± 3.8 9.6 ± 3.6 < 0.001c

aModerate: 175-300.
bPositive: ≥ 7.0.
cMann–Whitney U test.
dχ2 test.
IBS-SI-J, Japanese irritable bowel syndrome severity index; IBS-QOL-J, 
Japanese irritable bowel syndrome quality of life; HADS, Hospital Anxiety 
and Depression Scale.
Data are presented as n (%) or mean ± SD.
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Weight gain > 10 kg since 20 years of age

Moderate exercise (> 30 min twice/wk; > 1 yr)

Walking or similar exercise > 1 hr/day

Walk faster than same ages

Weight gain > 3 kg since last year

Eat faster than others

Supper within 2 hours before sleep > 3 times/wk

Snack after supper > 3 times/wk

Skip breakfast > 3 times/wk

Percentage

Good sleep group

(n = 1269)

Poor sleep group

(n = 1731)

P = 0.420

P = 0.319

P = 0.084
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P = 0.027
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P = 0.034

P = 0.760
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P = 0.385

P < 0.001

P < 0.001

P < 0.001

A

B

C

Percentage
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(n = 1269)
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(n = 1731)

P = 0.613
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P = 0.689

P = 0.322
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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 defecations

Sensation of anorectal obstruction/blockage for
at least 25% of defecations

Manual maneuvers to facilitate
at least 25% of defecations

Fewer than 3 defecations per week

Loose stools are rarely present
without the use of laxatives

Recurrent abdominal pain or discomfort at
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Onset associated with a change
in frequency of stools

Onset associated with a change
in form (appearance) of stool
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Poor sleep group (n = 1731)
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P = 0.094

Figure 3. Comparison of (A) Short Form-8 Health Survey (SF-8) (P-values were calculated using the Mann–Whitney U test), (B) Rome III 
criteria (P-values were calculated using the χ2 test), and (C) lifestyle factors (P-values were calculated using the χ2 test) between the good sleep and 
the poor sleep groups.
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Discussion  

Chronic constipation can have an extremely negative impact 
on patient well-being,26 with significant impairment of QOL5-7 and 
effects on sleep10,11 and mental health.10,27 Despite this, there are few 
published reports on the relationship between constipation and sleep 
in Japanese patients, and the level of scientific consideration is low.

In the present study, we investigated the differences between 
individuals reporting good sleep and those reporting poor sleep 
among 3000 Japanese survey participants with constipation. Around 
half of the study participants indicated that they had problems with 
sleep. This result is in line with previous survey data in the United 
States, examining the link between constipation and sleep, in which 
sleep scores were found to correlate significantly with GI symptom 
scores (P < 0.001).11 Similarly, a previous large-scale internet sur-
vey in Japan reported that patients with any FGID had significantly 
less sleep compared with control subjects (P < 0.01).28 The sleep 
duration of patients with IBS has also been shown to be relatively 
short, with a significant correlation reported between the quality of 
overnight sleep and morning IBS symptoms (P < 0.001).29 

The relationship between constipation and sleep may poten-

tially be explained by converging circadian and colonic motility 
rhythms,30,31 and it is well known that GI symptoms occur at a 
higher frequency among people with disrupted biological rhythms, 
such as shift workers and travelers across time zones.32 Importantly, 
this association is bidirectional: abnormal GI movements can be the 
cause of rapid eye movement sleep disorder33 and, conversely, GI 
disorders such as IBS can occur secondary to insomnia.34

In the present study, participants with constipation were clas-
sified according to their perception of good or poor sleep and 
compared by means of multiple parameters, including the BSFS, 
PSQI, QOL scales, HADS, the Rome III questionnaire, medical 
history, and lifestyle habits. This is the first such study to use these 
parameters to evaluate the associations between sleep, constipation, 
and lifestyle. A key finding of this analysis was that the proportion 
of participants with normal stools (BSFS type 4) was significantly 
lower in the poor sleep group compared with the good sleep group. 
Based on the results of the multivariate analysis, it can be inferred 
that maintaining a BSFS score between 3 and 5 (defined as normal 
stool) may contribute to better sleep among patients with con-
stipation. Unfortunately, it was not possible to find any previous 
reports that evaluated the stool form in the specific context of sleep. 
However, a recent publication reported that BSFS type 4 (normal 

Table 4. Logistic Regression Analysis for Sleep Quality in Japanese Individuals With Constipationa 

Variables
Univariate Multivariate

OR 95% CI P-valueb OR 95% CI P-valueb

Sex (male vs female) 0.800 0.692-0.925 0.003 0.783 0.675-0.907 0.001
Age (1-year increment) 1.012 1.007-1.018 < 0.001 1.012 1.006-1.017 < 0.001
Strong awareness of constipation (yes vs no) 0.819 0.708-0.948 0.007 - - -
Defecation improves abdominal pain and gastrointestinal symptoms (yes vs no) 0.957 0.816-1.122 0.585 - - -
Onset associated with a change in frequency of stools (yes vs no) 0.728 0.629-0.843 < 0.001 0.832 0.714-0.968 0.018
Onset associated with a change in form (appearance) of stool (yes vs no) 0.753 0.650-0.871 < 0.001 - - -
Straining during at least 25% of defecationsc (yes vs no) 0.762 0.653-0.890 < 0.001 - - -
Lumpy or hard stools in at least 25% of defecationsc (yes vs no) 0.790 0.680-0.918 0.002 - - -
Sensation of incomplete evacuation for at least 25% of defecationsc (yes vs no) 0.587 0.503-0.686 < 0.001 0.627 0.533-0.737 < 0.001
Sensation of anorectal obstruction/blockage for at least 25% of defecationsc 

(yes vs no)
0.672 0.567-0.796 < 0.001 - - -

Manual maneuvers to facilitate at least 25% of defecationsd (yes vs no) 0.575 0.408-0.811 0.002 0.696 0.491-0.988 0.043
Loose stools are rarely present without the use of laxatives (yes vs no) 0.924 0.795-1.074 0.304 - - -
Bristol stool form scale score
   1-2 or 6-7 (abnormal)d 1.000 Reference - 1.000 Reference -
   3-5 (normal)d 1.329 1.145-1.542 < 0.001 1.217 1.044-1.419 0.012

aUnivariate outcomes were obtained for all survey items related to constipation symptoms with sleep status (good or poor) as the objective variable. Likelihood ratio 
was used for variable selection in multivariate analysis. 
bχ2 test.
cRome III criteria.
dN = 3000 for all, with the exception of Bristol stool form scale score, where n = 1200 for abnormal scores and n = 1800 for normal scores.
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stool form) is important for QOL improvement among patients 
suffering from constipation.35 Thus, the clinical meaning of these 
results remains to be determined and should be further investigated. 
Nonetheless, we can infer that when patients with constipation are 
reporting sleep difficulties, it is key that clinicians manage their con-
stipation symptoms, in order to improve sleep quality.

In logistic regression analysis using the sleep disorder criteria 
of the PSQI, we noted that the odds ratios were remarkably low in 
variables related to the quality of sleep (sleep quality and sleep dura-
tion). Conversely, the odds ratio for ‘use of hypnotic medication’ was 
>1. These data indicate that patients who successfully use hypnotic 
medication have a better quality of sleep. However, we should also 
caution that the use of hypnotic medication must be undertaken 
with care due to the potential associated risks of addiction, demen-
tia, falls, and depression.36,37 

We also noted that the IBS-SI-J score and IBS-QOL-J were 
significantly worse in the poor sleep group compared with the good 
sleep group. All SF-8 dimension scores were lower in both groups 
than the Japanese national average (SF-8 health survey. http://www.
qualitest.jp/qol/sf8.html) but were significantly reduced in the poor 
sleep group compared with the good sleep group. Moreover, levels 
of anxiety and depression were significantly higher in the poor sleep 
group. Finally, the results of the Rome III FC criteria question-
naire are of particular interest as strong associations with sleep 
were shown for “sensation of incomplete evacuation” and “manual 
maneuvers to facilitate defecation.” Overall, the results obtained in 
our study are very similar to those obtained in an analysis of 126 
adult Chinese patients with chronic constipation,9 in which indi-
viduals with a sleep disorder (defined according to the PSQI) had 
elevated rates of incomplete defecation, blockage, and constipation 
symptoms compared with individuals with normal sleep. Poor sleep 
in the Chinese analysis was also associated with significantly higher 
levels of worry and anxiety, and sleep disorders, depression, and 
anxiety were all found to be positively correlated with constipation 
severity. Interestingly, however, for patients reporting fewer than 3 
defecations per week in our survey, there was no significant differ-
ence between sleep groups, suggesting that a low frequency of def-
ecation is not sufficient in itself to influence levels of stress or mental 
health and, thus, negatively impact sleep.

According to a Japanese national survey of lifestyle and health 
(The 2013 lifestyle survey: https://www.mhlw.go.jp/toukei/saikin/
hw/k-tyosa/k-tyosa13/dl/16.pdf), the prevalence of constipation in 
Japan is around 2-5%, while other published data suggest a higher 
prevalence of 6-28%.3,4 However, patients do not always perceive 
constipation as a disease, physicians do not always attach the ap-

propriate significance to the condition, and many sufferers use over 
the counter medication and supplements in an attempt to control 
their symptoms.3,38 These results are similar to those obtained in 
Western populations39 and suggest that new management pathways 
and more efficacious therapies are needed to reduce symptoms, im-
prove patient satisfaction, and decrease the socioeconomic burden 
of chronic constipation and other FGIDs.

The limitations of this analysis stem primarily from the risk of 
obtaining unreliable data due to the fact that the study was based on 
an internet survey. However, attempts were made to overcome this 
limitation by using registered respondents whose identity had been 
confirmed by a research company. Furthermore, the participant pool 
was designed to match the profile of the general Japanese popula-
tion (Summary report of comprehensive survey of living conditions 
2017: https://www.mhlw.go.jp/toukei/saikin/hw/k-tyosa/k-tyosa17/
dl/10.pdf), allowing extrapolation of the data to real-world individu-
als with chronic constipation, and the data were obtained directly 
from the subjects themselves without the risk of bias from health 
care personnel; both of these factors enhance the potential reliability 
and usability of the resultant data. Finally, although it is clear that 
additional factors including medical history and lifestyle can also 
influence sleep quality, we did not attempt to include these in our 
multivariate analysis, preferring instead to focus on the influence of 
constipation and defecation status on poor sleep, plus a manageable 
number of factors which could clearly be confounding, such as age 
and sex. 

In summary, our study data support the hypothesis that con-
stipation and sleep disorders are inextricably linked with each other 
and with lifestyle factors. As such, multifactorial treatment strategies 
focusing on each of these parameters are needed to improve levels 
of well-being and QOL in affected individuals.
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