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1 | INTRODUCTION

Chronic constipation (CC) is a common disorder with an estimated
prevalence of 11.2% (95% Cl: 9.8-12.8).) Its pathophysiology,

comprising colonic motor dysfunction and defecatory disorders
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Abstract

Introduction: Chronic constipation, defined by the Rome IV criteria, is a highly
prevalent functional bowel disorder with major overlap with other bowel disorders.
Therefore, a pooled-analysis to evaluate the presence of self-reported constipation
in the general population was conducted. Further, its association with other bowel
symptoms and its health-economic impact was analyzed.

Methods: Collection of information on bowel symptoms’ prevalence and their impact
was done through an Internet survey (Medistrat Internet panel). The analysis focused
on patients who reported constipation symptoms over the last 12 months. Firstly,
participants who with or without constipation were compared. Secondly, subjects
reporting constipation with (PC) or without abdominal pain (NPC) were studied.

Key Results: A total of 1012 subjects (45.2 + 0.5 years old, 62% females), of whom
217 (21%) reported constipation, completed the survey. Women were significantly
more represented in the group reporting constipation compared to those with other
bowel symptoms (81.57% vs 56.60%, P < .0001). Subjects reporting constipation
experienced more additional bowel symptoms than those who did not report con-
stipation [3(2-6) vs 2(1-4), P < .0001]. Of those with constipation, 134 patients re-
ported NPC compared to 83 patients with PC. The presence of PC was associated
with higher prevalence of diarrhea symptoms, alternating bowel movements, bloat-
ing, cramps, gas, and altered stool frequency and consistency (all P < .01). Out of 83
PC patients, 38 (45.24%) fulfilled the Rome IV IBS criteria.

Conclusion: Self-reported constipation, often associated with other bowel symp-
toms, is a highly prevalent condition in the Belgian general population. Especially

when abdominal pain is present, this generates major healthcare costs.
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characterized by impaired rectal evacuation, with normal or delayed
colonic transit, is very complex and heterogeneous.2

The majority of CC patients are managed in primary care and
their referral to secondary care occurs mainly when red flags such

as important weight loss are present, or when there is a lack of
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response to lifestyle adjustments and pharmacological interven-
tions. Depending on the country of origin, 25%-60% of patients with
bowel disorders consult primary care physicians for their symptoms,
which leads to a high consumption of healthcare resources.’

To aid diagnosing different functional bowel disorders, the Rome
criteria were developed by teams of experts and have been used
since 1989. Criteria were revised as science advanced, and the lat-
est iteration, the Rome IV consensus, was published in 2016. The
Rome |V criteria for CC focus on different symptoms such as the
presence of straining, lumpy or hard stools, sensation of incomplete
evacuation or sensation of anorectal obstruction.* However, overlap
between CC and other functional disorders is a challenge for both
clinicians and researchers. Up to 90% of patients with IBS-C meet
the criteria for functional constipation and 44% of functional con-
stipation patients fulfill criteria for IBS-C according to the Rome llI
criteria.’ The Rome IV consensus proposes that the presence and
intensity of abdominal pain help to distinguish CC from I1BS-C.*

In addition, not all patients who report symptoms of constipation
fulfill the stringent Rome diagnostic criteria, although symptoms,
which have a severe impact on their daily functioning, may be pres-
ent. Overlap and diagnostic uncertainty may lead to inappropriate
performance of additional tests and increased cost through use of
combination therapies.®

The aim of this study was therefore to evaluate the presence of
self-reported constipation in the general population, its association
with other bowel symptoms and its health-economic impact, in the

presence and absence of abdominal pain.

2 | MATERIALS AND METHODS
2.1 | Internet survey methodology

An Internet survey (Medistrat Internet panel) to collect information
on the prevalence of bowel symptoms and their impact was used
in a sample representative for the entire Belgian population. This
completely anonymous survey was conducted in adults above the
age of 18 years old, in two different languages: Dutch and French.
The panel was chosen to reflect the composition of the Belgian adult
population in terms of the province they lived in, age distribution,
level of education, and employment status. However, the survey was
prespecified to recruit a majority of females (62%), taking into ac-
count the known predominance in prevalence of bowel symptoms in
female subjects.>”® Apart from the sex distribution, the quota of the
filled out questionnaires were selected to match the adult Belgian
population composition. When the quota for the profile of a poten-
tial participant is already completed, the participant has no longer
access to fill out the survey. To motivate their participation, subjects
that answer the survey correctly, entered a draw with the chance
of winning a gift voucher. The study was supported by a research
grant from Menarini Belgium, who otherwise had no input into the
study conduct, data analysis, and reporting. The study protocol con-

forms to the ethical guidelines of the 1975 Declaration of Helsinki.

As this is a fully anonymized Internet survey, no ethical approval was
needed in agreement with local legislation.

2.2 | The bowel symptom and impact questionnaire

The questionnaire comprised several sections. Participants were
first requested to complete items concerning their personal pro-
file (sex, age, weight, height, education, and occupation). This was
followed by, specific questions regarding the presence of bowel
symptoms, reflecting the Rome definitions and criteria. When bowel
symptoms were present, further details about their frequency and
their impact, including absence from work, use of medications, doc-
tor consultations, and medical examinations were collected.

2.3 | Analysis

The current pooled-analysis focused on patients whom reported
constipation symptoms in the past 12 months. Additional data from
this survey regarding the prevalence of IBS and bothersomeness of
symptoms, lifestyle adjustments, treatment, and their perceived ef-
ficacy have previously been reported.’

In a first approach, we compared the participants who experi-
enced constipation to those who did not report any bowel symptoms
and to those who reported bowel symptoms other than constipation
such as abdominal cramps, bloating, bowel frequency, and consis-
tency changes.

A sub-analysis was done in constipated subjects. Participants
were subdivided in two categories: those who experienced abdomi-
nal pain (painful constipation; PC) and those who did not (non-pain-
ful constipation; NPC).

Summary data for baseline demographic factors (age, weight,
height, and gender), doctors’ visits, investigations, medication use,
and absence from work were compared between different groups.
For categorical data, the Pearson chi-square test was performed for
differences in symptom reporting were appropriate. When numbers
were small and when appropriate, Fisher's exact test was applied.
Further, one-way analysis of variance was applied when comparison
of continuous data was performed to compare the means between
three difference groups. All the reported P-values are two sided. The
statistical tests were performed with an alpha of .05 in IBM SPSS
statistics version 23. No missing data were imputed. No correction
for multiple testing was applied to the descriptive analysis of this
data set.

3 | RESULTS
3.1 | Demographic profile of participants

A total of 1012 subjects (45.2 + 0.5 years old, 62% females, body

mass index of 26.0 = 0.2 kg/m?) completed the online survey. The
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composition of the group matched the population distribution in the
Belgian provinces in terms of educational level and employment sta-
tus, except for the female predominance (62%). The baseline demo-

graphics of the three groups are described in Table 1.

3.2 | Comparison of participant characteristics of
those who reported constipation and those who
did not

The assessed abdominal symptoms included bloating, diarrhea,
flatulence, abdominal cramps, pain, altered stool frequency, al-
tered stool consistency, and constipation. A median of 2 (IQR 1-4)
and 3 (IQR 2-6) symptoms (P < .0001) were reported by partici-
pants who did not experience constipation in the last 12 months
compared with those who did. Further, a significantly higher
prevalence of abdominal pain, altered stool frequency, alternat-
ing bowel habits, and bloating were reported in the constipation
group compared with those who did not experience constipation.
Conversely, the non-constipated group had more diarrhea symp-
toms. Figure 1 shows the bowel symptom reporting comparison
(in %) between those who experienced constipation in the last
12 months and those who did not. Those reporting constipation
(n = 217) and other bowel symptoms (n = 500) were significantly
younger and more likely to be female than those reporting no
bowel symptoms (Table 1; P < .0001).

Concerning improvement of bowel symptoms after defecation
in constipated subjects compared to those without constipation, no
difference was found (78.8% vs 77.7%, P = .741). However, subjects
with constipation reported a significantly higher number of days with
symptom occurrence compared to those with other bowel symptoms
(at least 3 days per month, 65.9% vs 52.9%; X2 (1, N = 710) = 10.316,
P < .001). Finally, the number of days with symptom occurrence dif-
fered significantly between the two groups in general (Table 1; X2 (3,
N =710) = 8.532, P = .036).

3.3 | Socio-economic impact of constipation
compared to controls and other functional
bowel symptoms

The employment status and educational status comparison be-
tween the three groups, those reporting constipation, those who
do not, and those without bowel symptoms are presented in
Tables 2 and 3, respectively. In those with bowel symptoms other
than constipation, employees, and retired participants represent
the largest groups. Participants who experienced constipation
were more likely to be students and therefore younger, more often
employees, and less often blue-collar workers compared to those
without bowel symptoms. In addition, a slightly higher proportion
of those who were constipated were unemployed. Furthermore,
constipated participants were more likely to have finished

higher secondary school and higher education outside university
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compared to a higher prevalence of technical educations for those
without bowel symptoms and those with bowel symptoms other
than constipation.

In total, 44% of participants with constipation reported taking
laxatives for their complaints, compared to just 8% of those with
other bowel symptoms [X? (1 (N = 172) = 31.172, P < .001]. In ad-
dition, a small subset of participants with constipation reported
taking anti-diarrheal medications, but this was lower than in the
group reporting other bowel symptoms [13.56% vs 28.7%, X? (1
(N =167) = 4.889, P < .05]. No significant differences were found for
fiber supplements, anti-spasmodic, analgesic, antinausea, sleep, or
anxiety medication for constipated subjects compared to those with
other bowel symptoms.

In regards to constipated participants and participants with
other bowel symptoms than constipation, no significant differences
were found for physician consulting [14.2% vs 19.4%, P = .15], gen-
eral practitioner visits (18.5% vs 17.5%, P = .88), visits to a specialist
(35.2% vs 29.9%, P = .50), or other healthcare visits over the last
12 months (6% vs 6%; 95% Cl: 0.2-3.7).

3.4 | Constipation with abdominal pain compared to
constipation without abdominal pain

One hundred thirty-four participants who reported non-painful con-
stipation (NPC) were compared to 83 patients with painful consti-
pation (PC). The age (mean + SD) was comparable in both groups
(43 £ 14.3 and 41 + 14.5 years old, respectively). Figure 2 summa-
rizes the symptom experience prevalence over the last 12 months in
both groups; constipation was not included in this figure as all sub-
jects experienced it. Of the 83 participants reporting PC, only 38
(45.24%) fulfilled the Rome IV IBS criteria.

Firstly, no difference was found regarding the relief of symp-
toms after a bowel movement in PC compared with NPC [28%
vs 17%, respectively, X? (1, N = 217) = 3.41, P = .065]. Secondly,
comparable results were found for the frequency of symptoms re-
ported as daily, once to twice per week, once or twice per month
or twice per month, although the proportion of patients with
symptoms on a daily basis tended to be higher in the PC group
(P =.057).

Importantly, when patients were asked to identify their most
bothersome symptom, more patients with NPC compared with PC
reported constipation to be their most bothersome symptom (75%
vs 44%, respectively, P = .014). Concerning the use of other medi-
cations such as laxatives, fiber supplements, spasmolytics, antide-
pressants or anxiolytics, no differences were found between these
two groups although these numbers were very small (n = 63). The
presence of PC was associated with higher prevalence of diarrhea
symptoms, alternating bowel movements, bloating, cramps, gas, and
altered stool frequency and consistency (Figure 2; all P < .01).

Further, compared to NPC, PC patients reported more consulta-
tions with a medical doctor in the past 12 months [40.24% vs 14.29%,
X?(1,N = 215) = 18.641, P < .0001], and more visits to specialists (50%
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Bowel symptoms with Bowel symptoms without

(n =295) constipation (n = 217) constipation (n = 500)
Baseline
Sex 46.1% female 81.6% female’ 62.8% female!
Age (years) 50.2+14.6 424 +14.47 43,5+ 14.61
BMI 26.3+4.9 253+4.0 26.2+5.3
Height (cm) 171.3 £ 10.6 167.5+8.6 169.9 £9.2
Days absent
0 d from work 53.5% 61.0%
1-2 d due to bowel 4.1% 5.2%
3-5d Symptoms 1.4% 3.0%
>5d 1.4% 1.8%
Not applicable 38.7% 29%
Days with Every day symptoms 13.8% 11.6%
1-2 times/wk 28.6% 22.7%
1-2 times/mo 32.7% 30.0%
>2 times/mo 24.9% 35.7%
Doctor visits (last 12 mo)* 24.0% 19.40%
General practice vistis* 20.3% 17.5%
Specialist visits* 8.8% 5.8%
Other healthcare 1.4% 1.2%
Colonoscopy 6.9% 5.4%
Radiology/ultrasound 12.4% 7.8%
*Due to bowel symptoms.
P < .05 compared with no bowel symptoms.
Abdominal pain NESGSSSSSSSSS—— 1
Modification in the consistency [— 20 23
Modification in the frequency [— 20 39 %

Excessive gas

Abdominal cramps

Sensation of bloating

I 44
44

I 40
45

[ 46

TABLE 1 Baseline demographics of
questionnaire participants divided in three
different groups

FIGURE 1 Bowel symptom
comparison between participants
reporting constipation and those
reporting other bowel symptoms than
constipation (n = 717). *P < .05; **P < .001

56*
Alternating bowel movements SN 1 5 22 %
i 1 mmmmm———— 48 xx
Diarrhoea 33
0 10 20 30 40 50 60

W Other bowel symptoms Constipation

vs 10%, 95% Cl: 1.8-44.9), but not to general practitioners or other
medical practitioners overall. Finally, no significant differences were
found for the performance of additional diagnostic tests such as radi-
ography (50% vs 40, P = .245) or colonoscopy (28% vs 28%, P = .994). In
addition, no differences were found between these two groups in the
number of medical doctor visits for abdominal complaints.
Participants reporting constipation (n = 131; 86 not applicable)
had comparable results concerning their monthly absence from

work, regardless of whether pain was present or not (0 days: 91.8%

vs 82.6%, 1 to 2 days: 6.5% vs 7.1%, 3 to 5 day: 4.3% vs 1.2%,
more than 5 days: 6.5% vs 0%). No statistical analysis could not be

applied to these numbers due to low numbers in certain groups.

4 | DISCUSSION

In the present study, we analyzed the results of a population-based

Internet survey of the prevalence, the burden of overlapping bowel
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TABLE 2 Employment status of participants in percentages (%)

Other bowel
No symptoms  Constipated symptoms
Blue-collar worker  13.0 5.6 11.5
Employee 31.2 40.7 45.7
Unemployed 7.5 10.2 6.5
Houseman/-woman 6.8 8.3 6.1
Retired 30.8 134 16.0
White collar 1.0 0.5 1.2
worker
Student 2.7 6.9 4.6
Other 6.8 14.4 8.5

Note: The relationship between these variables was as follows, X? (14,
N = 1003) = 60.536, P < .0001.

TABLE 3 Educational status of participants in percentages (%)

Other bowel
No symptoms Constipated symptoms

Primary school 8.9 4.2 4.8

Lower secondary 15.4 15.3 18.0
school

Higher secondary  17.5 27.8 20.2
school

Lower technical 5.5 2.8 5.5
school

Higher technical 17.5 10.6 14.5
school

Higher education  25.7 30.1 25.5
outside
university

University 9.6 9.3 11.5
education

Note: The relationship between these variables was as follows, X? (12,
N = 1003) = 22.983, P < .05.

symptoms and impact of self-reported constipation in the Belgian
general population. A total of 21.4% of participants reported con-
stipation in the last 12 months. This number is in agreement with
earlier published data on the prevalence of constipation.!® Only
diarrhea was reported as a more prevalent bowel symptom in this
survey with a prevalence of 30.8%. In addition, in agreement with
the general predominance of females who suffer from IBS and CC,
the vast majority of subjects reporting constipation were female,
which is in agreement with earlier reports.**2 The impact of con-
stipation in terms of absence of work was limited, but there was an
important associated medical cost, as more than 20% of the con-
stipated subjects consulted a physician for these symptoms in the
preceding year.

Constipation can or cannot be associated with pain. In the pres-
ent study, close to 40%% of constipated subjects also reported ab-
dominal pain, bringing them near to the IBS-C spectrum. In addition,
these participants reported higher prevalence of other gastroin-

testinal symptoms such as diarrhea, alternating bowel movements,
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bloating, abdominal pain, gas production, altered stool frequency,
and altered stool consistency. These results are comparable to study

results published by Heidelbaugh et al*®

who reported increased
frequency and bothersomeness of abdominal symptoms and bowel
symptoms in patients with IBS-C compared to CC. Similarly, Shah et
al*# reported a post hoc evaluation of a nationwide survey, in which
abdominal symptoms were more common and more severe in IBS-C
compared with CC patients.

In addition, these results confirm that several other symptoms
beside constipation can be prevalent in these patients even though
these are not included in the diagnostic criteria. Previous work on
the impact of abdominal pain on global measures in patients with
chronic idiopathic constipation has shown that the presence of
multiple abdominal symptoms positively correlates with ratings of
constipation severity.!® Similar results were observed in our study
suggesting that the increased number of additional bowel symptoms
could contribute to an increased symptom perception. The reporting
of many other symptoms underlines again that disorders of brain-gut
interaction can be part of a continuum and that overlap between
these disorders is highly prevalent. The Rome criteria can be used as
a guidance for diagnosis and are helpful in offsetting up clinical trials
and in the development of treatments for these disorders. In clini-
cal practice, however, many patients seem to suffer from a broader
symptom burden and not all patients seem to fall within the specific
diagnostic categories of single bowel disorders.

In the present study, constipated patients had comparable health-
care resource utilization and absence from work compared to patients
with bowel symptoms without constipation, but the presence of
abdominal pain was a major determinant of doctor visits. Earlier re-
ports on health seeking for constipation in a population-based survey
showed 16% of participants (95% Cl: 13-20) had ever sought medical
help.%® In the present study, a higher number of medical doctor visits
in the last 12 months and specialist visits were found in the PC com-
pared to NPC. Earlier data confirmed that IBS-C respondents were
more likely to seek physician care for gastrointestinal symptoms com-
pared with those who were only constipated.13 Further, these results
are comparable to earlier results in IBS-patients, of which 73% (95%
Cl: 63-81) had sought medical care for abdominal pain or discom-
fort.Y Talley et al*” reported that increasing pain severity (odds ratio
(OR) = 2.10, 95% Cl: 1.11-3.95) and duration of pain (OR = 1.53, 95%
Cl: 1.10-2.13) were independently associated with healthcare-seeking
behavior for IBS. The number of participants in our survey who expe-
rienced abdominal pain besides constipation, and who could there-
fore be considered close to the IBS-C spectrum could explain the
higher number of doctor visits in this study. A subgroup of patients
with constipation, more specifically those with normal-transit consti-
pation have been reported to overlap considerably with IBS-C.*® No
specification of transit data was available for the current epidemiolog-
ical study; however, normal-transit constipation is thought to make up
the largest group of constipated patients.

There are some potential limitations to our findings. The data re-
ported is pooled from a database that was generated from question-

naires send to the Belgian population to evaluate the prevalence and
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Modification in the consistency — 13 40 *
Modification in the frequency I— O 1 51*
I 37
Gas 55%
: I 27
Abdominal cramps 73%
Sensation of bloating I 46 724k
Alternating bowel movements — 13 37+
i I 22
Diarrhoea 51*
0 20 40 60 80

B Non-painful constipation Painful constipation

FIGURE 2 Bowel symptom experience in the last 12 mo in
painful constipation (PC) and non-painful constipation (NPC).
(n=217). *P <.0001; **P < .01

impact of self-reported bowel symptoms, but with a focus on IBS,
which may contribute to the impact of pain in this cohort. The use
of an online questionnaire could have introduced a form of selection
bias, eliminating participants who do not readily use the Internet,
although the sample was well representative of the Belgian adult
population. Participants were thereafter divided based on the pres-
ence of abdominal pain, as defined by the Rome criteria using ab-
dominal pain as one of the main differentiators between IBS-C and
CC. Further, a number of relevant features of constipation such as
sensation of incomplete evacuation, anorectal obstruction, and the
need for manual manoeuvers were not addressed in the question-
naire. Finally, participants were asked about their symptoms over
the past 12 months, which could add a form of recall bias. In addition,
no correction for multiple testing was applied as this was an explor-
atory investigation, in which we wanted to reduce the false-negative
outcomes that could limit further research.

To summarize, we found that self-reported constipation is a
prevalent condition in the general Belgian population and is asso-
ciated with more bowel symptoms compared to those reporting no
constipation. In addition, these reported more days with symptoms
per week or month. In our analysis, higher prevalence's of abdominal
pain, altered stool frequency, alternating bowel habits, and bloating
were reported in the constipation subgroup. Further, those report-
ing constipation experienced symptoms more frequently, possibly
explaining the higher number of unemployment, despite finishing
high school, and higher education more often. Those with PC were
less likely to point constipation as their most bothersome symp-
tom, reflecting that asking a patient's most bothersome symptom
in a clinical setting allows useful further classification. Finally, when
abdominal pain is present, more major healthcare costs concerning

medical doctor and specialist visits were generated.
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