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Abstract

with the Rome lll criteria.

Rome criteria where possible.

Background: Different definitions of constipation have been used to estimate its prevalence in the community but
this creates difficulties when comparing results from various studies. This study explores the impact of different
definitions on prevalence estimates in the same population and compares the performance of simple definitions

Methods: The prevalence of constipation in a large nationally representative sample of community-dwelling adults
was estimated using five simple definitions of constipation and compared with definitions based on the Rome Il
criteria. The sensitivity, specificity, and positive and negative predictive values, were calculated for each definition
using the Rome lll criteria as the gold standards for chronic and sub-chronic constipation.

Results: Prevalence estimates for the five simple definitions ranged from 9.4 to 58.9%, while the prevalence
estimates using the Rome Il criteria were 24.0% (95%Cl: 22.1, 25.9) for chronic constipation and 39.6% (95%Cl: 37.5,
41.7) for sub-chronic constipation. None of the simple definitions were adequate compared to the Rome Il criteria.
Self-reported constipation over the past 12 months had the highest sensitivity (91.1%, 95%Cl: 88.8, 93.4) and
negative predictive value (94.5%, 95%Cl: 93.1, 96.1) compared to the Rome lll criteria for chronic constipation but an
unacceptably low specificity (51.3%, 95%Cl: 48.8, 53.8) and positive predictive value (37.1%, 95%Cl: 34.4, 39.9).

Conclusions: The definition used to identify constipation within a population has a considerable impact on the
prevalence estimate obtained. Simple definitions, commonly used in research, performed poorly compared with the
Rome lII criteria. Studies estimating population prevalence of constipation should use definitions based on the
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Introduction

Constipation is a common condition in the community
which represents a significant burden for both individ-
uals and health care systems [1]. For the individual, con-
stipation is associated with pain and symptoms which
negatively impact quality of life [2]. From the health care
system perspective, considerable costs are associated
with the diagnosis and treatment of constipation [3-7].
Since constipation is such a burden, it is important to
know its prevalence but estimating the prevalence of
constipation in the community can be challenging.
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Three large systematic reviews including 50 epidemio-
logical studies of community-dwelling adult populations
have shown that the prevalence varies widely, with esti-
mates for constipation ranging from 2 to 35% [8-10].
This wide range may be in part due to differences in
populations, because of various factors such as age
groups, culture, diet and environment, but it may also
be due to differences in the way constipation was de-
fined in each study [8]. Although the Rome criteria have
been developed for use as a standard definition of
chronic constipation, most epidemiological studies have
used a variety of other definitions of constipation. The
various definitions used have included self-reported
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constipation or questions based on one or some of the
symptoms as detailed in the Rome criteria.

The Rome criteria comprise a set of clinical symptoms
which are internationally recognised as the gold standard
in the diagnosis of chronic constipation [11, 12]. These
criteria were first developed in 1994 (Rome I) and subse-
quently revised in 2000 (Rome II), 2006 (Rome III) and
2016 (Rome IV) [13]. Whilst useful in clinical research
and pharmaceutical trials, the Rome criteria have been
found cumbersome to use in clinical practice [13] and
have not always been used in epidemiological research
[14]. The majority of epidemiological studies have not
investigated chronic constipation and have instead used
simple definitions of constipation such as self-reported
constipation over a defined time period, or specific
symptoms, such as bowel motion frequency [8, 15].

It is not known to what extent the definition of consti-
pation impacts prevalence estimates and whether any of
these simple measures are valid alternatives to the Rome
criteria for estimating the prevalence of chronic consti-
pation. The aims of this study were to explore the im-
pact that different definitions used to identify individuals
with constipation have on population prevalence esti-
mates and to compare the performance of simple defini-
tions with the Rome III criteria.

Methods

This study compared the prevalence of constipation in the
study population using five simple definitions with the
prevalence estimated using the Rome III criteria. The sen-
sitivity, specificity and predictive values for each of the
simple definitions were determined using the Rome III
criteria as the gold standard for chronic constipation and
modified Rome III criteria for sub-chronic constipation.

Study population

Community-dwelling adults (aged 18 years and over) who
were registered with a market research company (Research
Now) in April 2015 were invited to participate in an online
questionnaire exploring constipation and laxative use. The
market research company received payment for the work
and ensured that the final sample was representative of the
Australian population with respect to gender, age and loca-
tion by state. Informed consent from all participants was
obtained prior to completion of the online questionnaire
and participants were paid a nominal fee by the market re-
search company as compensation for their time. Survey re-
sponses were confidential and the identity of the
participants was not revealed to the researchers.

Constipation definitions

Rome criteria

At the time that this survey was conducted (2015), the
current Rome criteria were Rome III (Table 1). Chronic

Page 2 of 7

Table 1 The Rome Ill diagnostic criteria for defining chronic
constipation

Rome IIl Diagnostic Criteria [11]

Diagnostic criteria®
1. Must include two or more of the following:
a. Straining during at least 25% of defaecations
b. Lumpy or hard stools in at least 25% of defaecations
¢. Sensation of incomplete evacuation for at least 25% of defaecations
d. Sensation of anorectal obstruction/blockage for at least 25% of
defaecations
e. Manual manoeuvres to facilitate at least 25% of defaecations
(e.g. digital evacuation, support of the pelvic floor)
f. Fewer than 3 defaecations per week.
2. Loose stools are rarely present without the use of laxatives
3. Insufficient criteria for irritable bowel syndrome

Criteria fulfilled for the last 3 months with symptom onset at least 6 months
prior to diagnosis

constipation was defined as meeting the Rome III cri-
teria i.e. two or more symptoms as outlined in Table 1
for the last 3 months, with onset of symptoms being at
least 6 months prior. A modification to the Rome III cri-
teria was recently proposed for the identification of
sub-chronic constipation whereby symptoms are
assessed over 3 months as per the definition of chronic
constipation but without the requirement for 6 months
onset of symptoms [16]. This definition of sub-chronic
constipation was also used since some simple definitions
are based on a time period of 3 months. Both of these
definitions were used as the gold standards in this study
i.e. Rome III criteria for chronic constipation and the
modified Rome III criteria for sub-chronic constipation.
In the online survey, validated questions regarding each of
the symptoms specified in the Rome III criteria were used to
determine chronic and sub-chronic constipation [11].

Simple definitions

A literature search was conducted to identify simple def-
initions other than the Rome criteria, which have been
used in studies reporting the prevalence of constipation.
Five simple definitions were identified: self-reported con-
stipation over the past 2 weeks, self-reported constipa-
tion over the past 3 months, self-reported constipation
over the past 12 months, fewer than 3 bowel motions
per week over the past 3 months and fewer than 3 bowel
motions per week over the past 12 months.

In the online survey, self-reported constipation over 2
weeks, 3months or 12months was assessed using the
questions: “Have you felt constipated at any time during
the last 2 weeks (or 3 months or 12 months)?”. Constipa-
tion defined by fewer than 3 bowel motions per week over
3 months was assessed using the question: “Over the last 3
months, do you often have fewer than 3 bowel movements
each week?”. Constipation defined by fewer than 3 bowel
motions per week over 12 months was assessed using the
question: “In the last 12 months, how many bowel move-
ments did you usually have each week?”
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Sample size

Based on an estimated prevalence of 30% [17], a mini-
mum of 2000 participants were required to give a preva-
lence estimate within 2 percentage points using a 95%
confidence interval (Epi-Info Version 7, Centers for Dis-
ease Control & Prevention).

Analysis

Descriptive statistics were used to describe the study
population. Chi-squared testing was used to check the
representativity of the study population against the na-
tional population in terms of gender, age, and location.

The prevalence of constipation in the study population
was calculated for each definition as the number of indi-
viduals identified with constipation according to each
definition, divided by the number of individuals in the
study population.

To determine how well each definition performed at
identifying constipation compared with the gold stan-
dards, the sensitivity, specificity, positive predictive value
(PPV) and negative predictive value (NPV) were calcu-
lated for each simple definition using the Rome III criteria
(chronic constipation) and modified Rome III criteria
(sub-chronic constipation) as the gold standards. Sensitiv-
ity was calculated as the proportion of participants who
were considered “constipated” by the simple definition out
of those considered “constipated” by the gold standard.
Specificity was determined as the proportion of partici-
pants who were considered “not constipated” according to
the test definition out of those considered “not consti-
pated” by the gold standard. The positive predictive value
(PPV) was calculated as the proportion of participants
considered “constipated” by the gold standard out of those
considered “constipated” by the simple definition and the
negative predictive value (NPV), the proportion of partici-
pants considered “not constipated” by the gold standard
out of those participants considered “not constipated” by
the simple definition [18].

A simple definition that could substitute for the Rome
III criteria would have high values for sensitivity, specifi-
city, PPV and NPV. Ideally each value should be close to
100% indicating that the definition is correctly identify-
ing those with and without constipation according to the
gold standard [19].

All statistical analysis was conducted using IBM SPSS
Statistics (Version 22, IBM Corporation).

Results

Study population

The market research company invited 29,174
community-dwelling adults to participate in the online sur-
vey and the questionnaire was completed by 2376 (8.1%)
respondents. After elimination of incorrectly completed
questionnaires, the study population comprised 2024
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participants. Participants were representative of the Austra-
lian community-dwelling adult population in terms of gen-
der, age and location (Table 2). Half of the study population
were aged over 45 years (50.6%) and half (50.7%) were fe-
male. In the past year, 13% of the study population had
consulted a health care professional regarding constipation
and 37% had used one or more laxatives.

Prevalence

Using the Rome III criteria, 24.0% of the study population
had chronic constipation and 39.6% had sub-chronic con-
stipation (Table 3). Using the simple definitions, the preva-
lence estimates varied six-fold, from 9.4% using “fewer
than 3 bowel motions per week in the past 12 months” to
58.9% with “self-reported constipation in the past 12
months”. The prevalence estimate using “self-reported con-
stipation in the past 2 weeks” (24.9%, 95% CI 22.9-26.8)
was comparable to that that obtained by the Rome III cri-
teria for chronic constipation (24.0%, 95% CI 22.1-25.9).

Table 2 Study population characteristics (n =2024)

Characteristic % (Number of  National p value
participants) population
n =2024 [33]
Gender: Female 50.7% (1027) 50.6% 1
Age (years): 0.999
18-24 12.4% (250) 124%
25-34 17.8% (361) 18.2%
35-44 17.6% (357) 18.8%
45-54 18.5% (374) 18.1%
55-64 14.6% (296) 153%
65+ 19.1% (386) 17.2%
Location (state): 0.999
NSW 30.9% (627) 32.0%
Vic 24.9% (504) 24.9%
Qld 20.9% (423) 20.1%
SA 8.1% (163) 7.2%
WA 10.0% (203) 11.0%
Tas 2.1% (42) 2.2%
NT 0.9% (19) 1.0%
ACT 2.1% (43) 1.6%
Self-rated Poor 4.0% (80)
health status:
Comorbidities: 1BS? 9.3% (189)
Diabetes 7.5% (152)
Depression  12.9% (262)
HCP® consulted 13.2% (268)
for constipation®
Laxative use® 36.9% (747)

2IBS Irritable bowel syndrome (medically diagnosed) PHCP Health care
professional “In last 12 months
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Table 3 Impact of constipation definition on prevalence estimate

% Prevalence estimate
(95% Confidence interval)

240 (22.1, 25.9)
396 (37.5,41.7)

Definition

Chronic constipation (Rome Il criteria)

Sub-chronic constipation
(modified Rome Il criteria)

Self-reported constipation in the 24.9 (229, 26.8)

past 2 weeks

Self-reported constipation in the 292 (27.2,31.2)

past 3 months

Self-reported constipation in the 589 (56.8, 61.0)

past 12 months

Fewer than 3 bowel motions per 196 (179, 21.3)
week in the past 3 months
Fewer than 3 bowel motions per 94 (8.1, 10.7)

week in the past 12 months

The most common Rome III criteria symptoms re-
ported by participants were straining, hard stools and a
feeling of incomplete evacuation of stools, each of which
were reported by approximately 80% of those with
chronic constipation (Table 4). The least common symp-
tom was the need for manual manoeuvres to assist
defaecation. Approximately 40% of participants with
chronic or sub-chronic constipation reported having
fewer than 3 bowel motions per week.

Performance of simple definitions
No simple definition met our criteria for substitution of
the Rome III criteria for either chronic or sub-chronic
constipation i.e. none of the definitions had high enough
values for sensitivity, specificity, PPV and NPV (Table 5).
The simple definition with the highest sensitivity for
identifying both chronic and sub-chronic constipation
was “self-reported constipation over past 12 months’.
This definition identified 91% of individuals who were
considered to have chronic constipation according to
the Rome III criteria. While the sensitivity of this defin-
ition was high, the specificity was much lower (51%) in-
dicating that the definition incorrectly classified 49% of
participants who were not constipated according to the
Rome III criteria as being constipated. The PPV for this
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definition was 37%, finding that of all the participants
considered constipated by this definition, only 37% were
also considered constipated by the gold standard (Rome
III). Similarly, for sub-chronic constipation, this defin-
ition correctly identified 84% of individuals but it had
the lowest specificity (58%) and lowest PPV (57%) of any
of the simple definitions when tested against the modi-
fied Rome III criteria.

The two simple definitions based on fewer than three
bowel motions per week had high specificities, i.e. they
correctly identified most participants who were not con-
stipated using both the Rome III and modified Rome III
criteria. However, the sensitivities associated with these
definitions were very low (17 to 46%), showing that these
definitions were unable to identify all of those consti-
pated according to the Rome III criteria.

Discussion
This study found that the definition of constipation used
to estimate prevalence has considerable impact on the
estimates of prevalence obtained. We found six-fold dif-
ferences in the prevalence of constipation estimated
using different definitions. Using the Rome III criteria in
a large nationally representative = sample of
community-dwelling adults, we estimate that one in four
adults is chronically constipated. None of the simple def-
initions tested in this study performed well enough in
terms of sensitivity, specificity, PPV and NPV to be con-
sidered as suitable proxies for definitions of chronic or
sub-chronic constipation based on the Rome III criteria.
Using the Rome III criteria, we estimated the preva-
lence of chronic constipation in the Australian
community-dwelling adult population to be 24.0%. Pre-
vious studies have estimated the prevalence of chronic
constipation among Australian adults to range from 2.8
to 30.7% [16, 17, 20-23]. Different definitions used in
these studies may be the most important factor contrib-
uting to the wide range, however, differences in sample
populations, sample sizes and data collection methods
may also be relevant. Our survey was conducted online
with a large nationally representative sample, whereas all
previous Australian studies were mail surveys focussed

Table 4 Prevalence of symptoms associated with constipation as per the Rome Il criteria

Symptom All participants Participants with chronic constipation Participants with sub-chronic constipation

(n=2024) according to the Rome Ill criteria according to the modified Rome Il criteria
(n =485) (n=801)

Fewer than 3 bowel motions per week 19.6% (397) 46.2% (224) 42.1% (337)

Straining 29.2% (590) 79.2% (384) 70.8% (567)

Hard stools 36.8% (744) 78.8% (382) 75.8% (607)

Incomplete evacuation 38.4% (778) 82.9% (402) 77.3% (619)

Perceived blockage 22.5% (457) 4.1% (311) 55.8% (447)

Manual manoeuvres 11.0% (222) 35.5% (172) 26.2% (210)
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Table 5 Sensitivity, specificity, positive and negative predictive values for the five simple definitions compared to the Rome I
criteria and modified Rome |l criteria as gold standards

Gold standard

Chronic constipation
(Rome Il criteria)

Simple definition

Self-reported constipation
over past 2 weeks

Self-reported constipation
over past 3 months

Self-reported constipation
over past 12 months

Fewer than 3 bowel

Sensitivity (95%

Confidence interval)

64.5% (60.2, 68.7)

72.0% (67.8, 75.8)

91.1% (88.8, 93.4)

46.2% (41.8, 50.6)

Specificity (95%

Confidence interval)

87.7% (85.9, 89.2)

84.3% (824, 86.1)

51.3% (48.8, 53.8)

88.8% (87.1,90.2)

Positive Predictive
Value (PPV) (95%

Confidence interval)

62.2% (57.9, 66.4)

59.2% (55.1, 63.0)

37.1% (34.4, 39.9)

56.4% (51.5, 61.2)

Negative Predictive
Value (NPV) (95%
Confidence interval)
88.7% (87.0, 90.2)
90.5% (88.9, 91.9)
94.5% (93.1, 96.1)

84.0% (82.1, 85.7)

motions per week
over past 3 months

Fewer than 3 bowel
motions per week
over past 12 months

Sub-chronic constipation
(modified Rome Il criteria)

Self-reported constipation
over past 2 weeks

Self-reported constipation
over past 3 months

Self-reported constipation
over past 12 months

Fewer than 3 bowel
motions per week over
past 3 months

Fewer than 3 bowel
motions per week
over past 12 months

17.3% (14.2, 20.1)

506% (47.1, 54.0)

61.3% (57.9, 64.6)

84.3% (81.6, 86.6)

42.1% (387, 45.5)

16.9% (14.4, 19.6)

93.0% (91.7, 94.2) 440% (37.1,51.1) 78.1% (76.2, 80.0)

92.0% (90.3, 93.4) 80.5% (76.8, 83.7) 39.6% (37.5, 41.7)

91.9% (90.3, 93.3) 83.2% (80.0, 86.0) 784% (76.2, 80.4)

57.7% (54.9, 60.5) 56.6% (53.8, 59.4) 84.9% (82.3, 87.1)

95.1% (93.7, 96.2) 84.9% (81.0, 88.1) 71.5% (69.2, 73.6)

95.4% (94.1, 96.5) 70.7% (63.9, 76.7) 63.7% (614, 65.8)

on participants from certain geographical regions within
Australia which were unlikely to be representative of the
national population.

Although it is frequently difficult to achieve both high
sensitivity and high specificity when testing against a gold
standard [18], none of the commonly used simple defini-
tions tested in our study adequately identified individuals
with constipation compared with the Rome III criteria for
either chronic or sub-chronic constipation. To some ex-
tent this might have been expected since we compared
very simple definitions with a more complex definition as
the gold standard but use of sensitivity, specificity, positive
and negative predictive values is the appropriate method
to quantify the accuracy of alternative diagnostic tests
against a definitive gold standard diagnostic test [18]. We
observed considerable variation in prevalence estimates
with the different constipation definitions which indicates
that differences in the way constipation is defined may ex-
plain the wide variation in the prevalence of constipation
reported in the literature [8-10]. It also illustrates the im-
portance of using a suitable definition to identify individ-
uals with constipation when conducting prevalence
studies. The diversity of estimates of constipation preva-
lence in the Australian community further illustrates the
issue of different results obtained in different studies with
different definitions of constipation.

When considering the prevalence of individual symp-
toms, the most common symptoms were straining, hard
stools and incomplete evacuation which have similarly
been reported as the three most common core symp-
toms of constipation in other studies [24]. Only 42 to
46% of participants who were regarded as constipated
(sub-chronic or chronic) by the Rome III criteria re-
ported experiencing fewer than 3 bowel motions per
week. Also, less than 20% of all participants reported
fewer than 3 bowel motions per week yet almost 60%
had self-reported constipation in the last 12 months.
Similar findings have been reported in Japan where 28%
of participants in an online survey considered them-
selves to be constipated, but only 8% reported a bowel
motion frequency of fewer than 3 per week [25]. In our
study, simple definitions for identifying constipation
which used bowel motion frequency performed poorly
against the Rome III criteria, demonstrating that bowel
motion frequency should not be used to identify consti-
pation, unless used as one of the symptoms of the Rome
criteria.

Other research has found that estimates of prevalence
using self-reported constipation are greater than preva-
lence figures for chronic constipation derived from Rome
criteria in the same population [26-29]. We found that
self-reported constipation over 2 weeks approximated the
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Rome III prevalence estimate for chronic constipation.
However, importantly both the sensitivity and PPV of the
simple definition, “self-reported constipation in the past 2
weeks”, were low, indicating that this simple definition did
not identify the same individuals with constipation as
identified by the Rome III criteria. One factor to consider
is that self-reported constipation is any constipation expe-
rienced during the defined time period whereas unmodi-
fied Rome criteria provide an indication of chronic
constipation only. A further consideration is that with
self-reported constipation, constipation is self-defined and
consequently different individuals may have different per-
ceptions of constipation [8, 30, 31]. It could be argued that
this is the true definition of constipation which should be
used in clinical practice but in prevalence studies of any
constipation, our results suggest that defining constipation
as “self-reported constipation for the last 3 months” might
be considered as an alternative to other constipation defi-
nitions since it compared more favourably to the gold
standards for both chronic and sub-chronic constipation
than the other definitions in terms of sensitivity, specifi-
city, PPV and NPV.

Our study showed that the period of time used in the
simple definitions affected the estimated prevalence. Look-
ing at the three definitions using self-reported constipa-
tion, as the time period increased the estimated
prevalence also increased, as might be expected in any es-
timate of period prevalence [32]. Also, the time periods
which have been used with self-reported constipation
often differ to the periods specified in the Rome criteria.
Many international epidemiological studies have used
self-reported constipation over 12 months as the definition
of any constipation but our results indicate that this may
over-estimate the prevalence of constipation.

A major strength of our study is that it was conducted
in a large population-based sample which was nationally
representative in terms of age, gender and location of the
Australian community-dwelling adult population. One
limitation of our study was that although we asked if par-
ticipants had been medically diagnosed with irritable
bowel syndrome (IBS), we did not include questions re-
garding the Rome III diagnostic criteria for IBS. Conse-
quently, our estimated prevalence of 24.0% using the
Rome III criteria may include both functional constipation
and constipation due to IBS. This may be one reason why
our prevalence estimates for chronic and sub-chronic con-
stipation were much higher than the most recent study in
Australia where it was estimated that almost 4% of the
population may experience constipation-predominant IBS
[16]. Furthermore, it should be noted that, although our
survey was conducted prior to publication of Rome IV cri-
teria, the Rome IV criteria for functional constipation are
essentially the same as Rome III criteria. [14]. A further
limitation is the possibility that those with constipation
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were more likely to complete the questionnaire resulting
in some selection bias which may in turn over-estimate
the prevalence.

Conclusion

This study highlights the importance of careful selection of
the definition since it has a major bearing on the estimated
prevalence of constipation. All of the simple definitions in-
cluded in this study are commonly used in research, yet
none provided a valid alternative to the Rome III criteria
which are considered to be the gold standard for diagnosis
of chronic constipation, or to the modified Rome III criteria
for diagnosis of sub-chronic constipation.

Abbreviations
IBS: Irritable bowel syndrome; NPV: Negative predictive value; PPV: Positive
predictive value

Acknowledgements
We thank Judith Fethney of the University of Sydney for assistance with
statistical analysis and review of the initial draft manuscript.

Author contributions

BW, KW and LP contributed to the study conception and design; BW
contributed to data acquisition, data analysis and drafting of the manuscript;
BW, KW, MF and LP contributed to data interpretation, editing, reviewing
and final approval of the manuscript.

Funding
No funding was received for this study.

Availability of data and materials

The datasets used and analysed during the current study are available from
the corresponding author on reasonable request that complies with the
granted ethical approval.

Ethics approval and consent to participate

The study was reviewed and approved by the Human Research Ethics
Committee of the University of Sydney (Protocol number 2015/006). All study
participants provided informed written consent prior to study inclusion.

Consent for publication
Not applicable.

Competing interests
The authors have no conflicts of interest to declare.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Author details

'Sydney Nursing School, University of Sydney, Sydney, NSW 2006, Australia.
“Discipline of Pharmacy, Graduate School of Health, University of Technology
Sydney, Sydney, NSW 2007, Australia.

Received: 29 November 2017 Accepted: 9 May 2019
Published online: 21 May 2019

References

1. Dennison C, Prasad M, Lloyd A, Bhattacharyya SK, Dhawan R, Coyne K. The
health-related quality of life and economic burden of constipation.
Pharmacoeconomics. 2005;23(5):461-76.

2. Belsey J, Greenfield S, Candy D, Geraint M. Systematic review: impact of
constipation on quality of life in adults and children. Aliment Pharmacol
Ther. 2010;31(9):938-49.



Werth et al. BVIC Gastroenterology

20.

21.

22.

23.

24.

25.

(2019) 19:75

Nyrop KA, Palsson OS, Levy RL, Von Korff M, Feld AD, Turner MJ, Whitehead
WE. Costs of health care for irritable bowel syndrome, chronic constipation,
functional diarrhoea and functional abdominal pain. Aliment Pharmacol
Ther. 2007,26(2):237-48.

Singh G, Lingala V, Wang H, Vadhavkar S, Kahler KH, Mithal A,
Triadafilopoulos G. Use of health care resources and cost of care for adults
with constipation. Clin Gastroenterol Hepatol. 2007;5(9):1053-8.
Mohaghegh Shalmani H, Soori H, Khoshkrood Mansoori B, Vahedi M,
Moghimi-Dehkordi B, Pourhoseingholi MA, Norouzinia M, Zali MR. Direct
and indirect medical costs of functional constipation: a population-based
study. Int J Color Dis. 2011,26(4):515-22.

Sommers T, Corban C, Sengupta N, Jones M, Cheng V, Bollom A, Nurko
S, Kelley J, Lembo A. Emergency department burden of constipation in
the United States from 2006 to 2011. Am J Gastroenterol. 2015;110(4):
572-9.

Ansari H, Ansari Z, Hutson JM, Southwell BR. Potentially avoidable
hospitalisation for constipation in Victoria, Australia in 2010-11. BMC
Gastroenterol. 2014;14:125.

Mugie SM, Benninga MA, Di Lorenzo C. Epidemiology of constipation in
children and adults: a systematic review. Best Pract Res Clin Gastroenterol.
2011;25(1):3-18.

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(9):1582-91.

Peppas G, Alexiou VG, Mourtzoukou E, Falagas ME. Epidemiology of
constipation in Europe and Oceania: a systematic review. BMC
Gastroenterol. 2008;8:5.

Drossman DA, Corazziari E, Delvaux M, Spiller R, Talley NJ, Thompson GW,
Whitehead WE, Rome Ill. The Functional Gastrointestinal Disorders. 3rd ed.
McLean, VA: Gegnon Associates; 2006.

Longstreth GF, Thompson WG, Chey WD, Houghton LA, Mearin F, Spiller RC.
Functional bowel disorders. Gastroenterology. 2006;130(5):1480-91.
Drossman DA. Functional gastrointestinal disorders: history,
pathophysiology, clinical features, and Rome IV. Gastroenterology. 2016;
150(6):1262-79.

Lacy BE, Mearin F, Chang L, Chey WD, Lembo AJ, Simren M, Spiller R. Bowel
disorders. Gastroenterology. 2016;150(6):1393-407.

Schmidt FMQ, Santos VLCG. Prevalence of constipation in the general adult
population: an integrative review. J Wound Ostomy Continence Nurs. 2014;
41(1):70-6.

Koloski NA, Jones M, Young M, Talley NJ. Differentiation of functional
constipation and constipation predominant irritable bowel syndrome based
on Rome |l criteria: a population-based study. Aliment Pharmacol Ther.
2015;41(9):856-66.

Howell SC, Quine S, Talley NJ. Low social class is linked to upper
gastrointestinal symptoms in an Australian sample of urban adults. Scand J
Gastroenterol. 2006;41(6):657-66.

Peacock JL, Peacock PJ. Oxford handbook of medical statistics. 1st ed:
Oxford University Press; 2011.

Simundic AM. Measures of diagnostic accuracy: basic definitions. EJIFCC.
2009;19(4):203-11.

Boyce PM, Talley NJ, Burke C, Koloski NA. Epidemiology of the functional
gastrointestinal disorders diagnosed according to Rome Il criteria: an
Australian population-based study. Internal Med J. 2006;36(1):28-36.

Bytzer P, Howell S, Leemon M, Young LJ, Jones MP, Talley NJ. Low
socioeconomic class is a risk factor for upper and lower gastrointestinal
symptoms: a population based study in 15 000 Australian adults. Gut. 2001;
49(1):66-72.

Koloski NA, Talley NJ, Boyce PM. Epidemiology and health care seeking in
the functional Gl disorders: a population-based study. Am J Gastroenterol.
2002;97(9):2290-9.

Talley NJ, Boyce P, Jones M. Identification of distinct upper and lower
gastrointestinal symptom groupings in an urban population. Gut. 1998;
42(5):690-5.

Patimah AW, Lee YY, Dariah MY. Frequency patterns of core constipation
symptoms among the Asian adults: a systematic review. BMC Gastroenterol.
2017;17(1):115.

Tamura A, Tomita T, Oshima T, Toyoshima F, Yamasaki T, Okugawa T, Kondo
T, Kono T, Tozawa K, lkehara H, et al. Prevalence and self-recognition of
chronic constipation: results of an internet survey. J Neurogastroenterol
Motil. 2016;22(4):677-85.

26.

27.

28.

29.

30.

31

32.

33.

Page 7 of 7

Pare P, Ferrazzi S, Thompson WG, Irvine EJ, Rance L. An epidemiological
survey of constipation in Canada: definitions, rates, demographics, and
predictors of health care seeking. Am J Gastroenterol. 2001;,96(11):3130-7.
Garrigues V, Galvez C, Ortiz V, Ponce M, Nos P, Ponce J. Prevalence of
constipation: agreement among several criteria and evaluation of the
diagnostic accuracy of qualifying symptoms and self-reported definition in a
population-based survey in Spain. Am J Epidemiol. 2004;159(5):520-6.

Jun DW, Park HY, Lee QY, Lee HL, Yoon BC, Choi HS, Hahm JS, Lee MH, Lee
DH, Kee CS. A population-based study on bowel habits in a Korean
community: prevalence of functional constipation and self-reported
constipation. Dig Dis Sci. 2006;51(8):1471-7.

Sorouri M, Pourhoseingholi MA, Vahedi M, Safaee A, Moghimi-Dehkordi B,
Pourhoseingholi A, Habibi M, Zali MR. Functional bowel disorders in Iranian
population using Rome Il criteria. Saudi J Gastroenterol. 2010;16(3):154-60.
Mueller-Lissner SA, Wald A. Constipation in adults. BMJ Clin Evidence. 2010;
7:413.

Tvistholm N, Munch L, Danielsen AK. Constipation is casting a shadow over
everyday life - a systematic review on older people's experience of living
with constipation. J Clin Nurs. 2017;26(7-8):902-14.

Harkness GA. Epidemiology in nursing practice. St. Louis: Mosby-Year Book
Inc; 1995.

Australian Bureau of Statistics (ABS): Australian demographic statistics.
http://www.abs.gov.au/ausstats/abs@nsf/mf/3101.0/ (2014) Accessed 24th
June 2015.

Ready to submit your research? Choose BMC and benefit from:

e fast, convenient online submission

o thorough peer review by experienced researchers in your field

 rapid publication on acceptance

o support for research data, including large and complex data types

e gold Open Access which fosters wider collaboration and increased citations
e maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions



http://www.abs.gov.au/ausstats/abs@nsf/mf/3101.0/

	Abstract
	Background
	Methods
	Results
	Conclusions

	Introduction
	Methods
	Study population
	Constipation definitions
	Rome criteria

	Simple definitions
	Sample size
	Analysis

	Results
	Study population
	Prevalence
	Performance of simple definitions

	Discussion
	Conclusion
	Abbreviations
	Acknowledgements
	Author contributions
	Funding
	Availability of data and materials
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Publisher’s Note
	Author details
	References

