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Abstract

Background: Irritable bowel syndrome (IBS) can be responsible for alteration in quality of life and economic
burden. The aim of this study was to evaluate healthcare use related to this disorder in France.

Methods: The French health data system was used to select adults covered by the general health scheme (87% of
population) through their first IBS hospitalization in 2015. We studied the healthcare refunded during the previous
5 years, 1 year before and after hospitalization.

Results: Among 43.7 million adults who used refunded healthcare in 2015, 29,509 patients were identified (0.07,
33% males, 67% females, mean age 52 years, 30% admitted through emergency room). During their hospitalization,
33% had upper endoscopy and 64% colonoscopy. Over the five previous years, 3% had at least one hospitalization
with an IBS diagnosis, 58% had abdominal ultrasonography, 27% CT scan, 21% upper endoscopy, 13% colonoscopy
and 83% a gastroenterologist visit. The year before, these rates were respectively: 0, 36, 16, 6, 4 and 78%. Some of
those rates decreased the year after the hospitalization with respectively: 1, 27, 13, 5, 4 and 19%. The year before,
65% had at least one CRP dosage (13% three or more), 58% a TSH dosage (7%) and 8% a test for coeliac diseases
(1%) and the year after: 44% (8%), 43% (5%) and 3% (0.3%). At least one refund of a drug used to treat IBS was
found for 85% of patients 5 years before, 65% one year before and 51% one year after.

Conclusion: This first study using French health data system for healthcare consumption assessment in IBS points
out the repetition of outpatient visits, examinations and in particular radiological examinations, without a strong
decrease after hospitalization for IBS and gastroenterologist visit.
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Background
Irritable bowel syndrome (IBS) is a chronic functional
gastrointestinal (GI) disorder characterised by abdominal
pain and altered bowel habit [1, 2] The prevalence of
IBS in adults is high, estimated by a meta-analysis to be
12% in North America, 21% in South America and 7% in
Southeast Asia [3–6]. In France, a recent web-based

survey reported a prevalence of IBS of 10% of adults [6,
7]. Various subtypes have been described based on the
predominant stool pattern, including IBS with constipa-
tion (IBS-C), IBS with diarrhoea (IBS-D), and IBS with
mixed bowel patterns of both constipation and diarrhoea
(IBS-M) according to the new Rome IV criteria [1].
While IBS is considered to be a benign disease usually

not associated with any excess mortality, it can have an
impact on quality of life and healthcare use, which can
be explained by various factors [8–15]. First, the patho-
physiology of IBS is complex involving multiple periph-
eral and central mechanisms that explain the globally
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limited efficacy of treatments in this heterogeneous dis-
ease [2]. Secondly, no diagnostic test is currently avail-
able and all examinations performed in the context of
IBS are designed to eliminate other diagnoses [2]. Taken
together, all of these factors can explain the unfulfilled
expectations of many patients, who repeatedly consult
various physicians (medical nomadism) and try various
treatments in an attempt to improve their condition [10,
11]. The severity of the disease varies from patient to pa-
tient, but about 20–25% of patients have severe IBS and
these patients account for the maximum use of health-
care resources. Treatment failure also has an economic
impact [4, 9, 16, 17]. These patients therefore present
high consumption of healthcare resources, and the eco-
nomic burden of direct and indirect costs has been ex-
tensively studied and has been estimated to be similar to
that of other chronic diseases such as hypertension in
the USA [16–19]. In France, the most recent data are
derived from a 2003 study, in which the average cost
was about €750 per patient per year with an average of
3.2 days of sick leave [7].
Studies on healthcare use of patients with IBS and their

costs have mainly been based on population samples, practi-
tioners, existing cohort studies or claims data in outpatient
groups selected by ICD 9 codes or drugs indicated for IBS.
Determining the nationwide characteristics of IBS patients
and their healthcare utilisation constitutes an important step
towards a better understanding of the public health impact
of this disease and how IBS patients are treated.
We conducted a nationwide observational population-

based study using the French National Health data Sys-
tem (Système National des Données de Santé SNDS) to
estimate the utilisation of healthcare resources 5 years
before and one year after hospitalisation with a diagnosis
of IBS in 2015.

Methods
Data sources and population
The SNDS database comprehensively and individually
records all outpatient prescriptions and healthcare pro-
cedures reimbursed to beneficiaries of the various
French health schemes [20]. An anonymous and unique
identification number for each beneficiary allows this in-
formation to be linked to the data collected by the Na-
tional hospital discharge database (Programme de
médicalisation des systèmes d’information PMSI) during
hospital stays in the various types of public and private
healthcare institutions in France. Hospital diagnoses are
coded according to the International Classification of
Diseases 10th edition (ICD-10), in the same way as the
diagnoses allowing attribution of LTD status. Attribution
of long-term disease (LTD) status for a severe and costly
chronic disease is also recorded. LTD status is validated
by a national health insurance physician at the request

of the attending physician, allowing exemption of co-
payment, and can provide information about the nature
of the diseases treated. Medical procedures performed
on an outpatient basis or in hospital are identified by the
Classification Commune des Actes Médicaux [common
classification of medical procedures]. Upper GI endos-
copy and colonoscopy, outpatient and inpatient abdom-
inal ultrasound, CT scan or MRI can also be identified.
Outpatient reimbursed drugs are identified by their ATC
code (Anatomical Therapeutic Classification) and their
therapeutic class, while outpatient laboratory procedures
are identified by the Nomenclature des Actes de Biologie
Médicale [clinical pathology test nomenclature]. Medical
visits are identified by the Nomenclature Générale des
Actes Professionnels [general nomenclature of profes-
sional procedures]. Physician visits include private prac-
tice visits and hospital outpatient department visits, but
not impatient care.
The national health insurance general health scheme

and local mutualist sections (students, civil servants, etc)
covered about 87% of the 66 million inhabitants of
France in 2015. The Mutualité Sociale Agricole (agricul-
tural workers’ health insurance fund) and the Régime So-
cial des Indépendants (self-employed health insurance
fund) each cover 5% of the population, and the
remaining 4% are covered by other schemes. The
population of the present study was therefore com-
posed of general health scheme beneficiaries (18 years
or over), including local mutualist sections (58 million
inhabitants) with at least one annual healthcare reim-
bursement (for any form of healthcare) per year dur-
ing the study period.
Because of the possible similarity of symptoms, people

with inflammatory bowel disease and/or colon cancer
were excluded by using their LTD ICD-10 codes or hos-
pitalisation diagnosis during the study period. IBS cases
in 2015 were selected using hospital discharge principal
diagnoses to identify individuals discharged from hos-
pital at least once: ICD-10 codes K58.0: Irritable bowel
syndrome with diarrhoea and K58.9: Irritable bowel syn-
drome without diarrhoea.

Data analysis
The presence of the intestinal and extra-intestinal co-
morbidities commonly associated with IBS were investi-
gated by using hospital principal diagnosis. Healthcare
procedures, examinations, visits, medication, and hospi-
talisation rates were calculated by including people with
at least one reimbursement during 2015, and during the
5 years before or the year after hospitalisation. Data are
expressed as mean ± standard deviation (SD). Reim-
bursement rates (0, 1, 2, 3 or more or one or more) one
year before and one year after hospitalisation were com-
pared using McNemar’s test for paired nominal data.
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All analyses were performed with SAS Enterprise
Guide software (version 7.1, SAS Institute Inc., Cary,
NC, USA). Specific ethics committee approval was not
required for this study. The CNAM (Caisse nationale
d’assurance maladie) has permanent access to the SNDS
database approved by decree and the French data pro-
tection authority (Commission Nationale de l’Informa-
tique et des Libertés).

Results
Patient characteristics
The study was based on 43,675,462 adults (44.9% males
and 55.1% females), including 29,509 patients with at
least one hospital principal diagnosis ICD-10 code for
IBS in 2015: 9821 males (33%) and 1688 females (67%);
0.07, 0.05 and 0.08% of the initial population, respect-
ively. A specific IBS-D ICD-10 diagnosis code was iden-
tified for 10,995 (37.3%) of these patients. Sixty-five per
cent of patients with a K58.0 code and 68% of patients
with a K58.9 code were female. The mean age of all IBS
patients was 52.1 years (SD ±16.3 (men: 51.5 years SD ±
15.9 and women 52.4 years SD ±16.5), 10.7% were youn-
ger than 30 years and 8.5% of patients were 75 years or
older. Patients with IBS-D were younger than patients
with IBS without diarrhoea (49.5 years: SD ±18.0 vs 53.7
years SD ±15.1); the age distribution of IBS ICD-10 diag-
nosis by gender is shown in Fig. 1.

Inpatient admission
Admission via an emergency room was identified for 30%
of the patients included (40% for patients aged 18–39
years and 44% for patients 75 years or older) (Table 1).
The overall mean length of hospital stay (LOS) in 2015
was 1.4 days (SD ±1.97), and was highest for people 75
years or older and the mean number of hospital stays for a
diagnosis of IBS in 2015 was 1.03 (SD ±0.18). Over the five

years before inclusion in 2015, 3% of patients were hospi-
talised at least once for IBS, 0.3% were hospitalised at least
once during the year before the index hospitalisation with
a significant increase to 1.1% during the year after the
index hospitalisation for all age groups (Table 2). All-
diagnosis hospitalisation rates were 65% five years before
the index hospitalisation, 26% one year before the index
hospitalisation and 27% during the year after the index
hospitalisation, also corresponding to a significant in-
crease. The most common GI hospital diagnoses
other than IBS during the five years before the index
hospitalisation were abdominal and pelvic pain (5%),
gastritis and duodenitis (4%), disorders of gallbladder
and biliary tract (3%), and gastroesophageal reflux dis-
ease (2%). As if was not the case for IBS hospitalisa-
tion diagnosis, most of these hospitalisation rates
decreased significantly one year after hospitalisation
of IBS compared to one year before.

Endoscopic and radiological examinations
The main examinations performed during the hospital
stay selected for IBS diagnosis in 2015 were upper GI
endoscopy (33%), performed more frequently among
younger patients (18–39 years, 41%), and colonoscopy
(64%, relatively stable across age groups) comprising
polyp removal in 4% of patients (1.7% under the age of
40 years, 3.9% between 40 and 59 years and 5.0% be-
tween 60 and 74 years (Table 3). Less than 1% of patients
underwent other radiological examination such as ultra-
sound (0.7%), CT scan (0.4%) or MRI (0%).
During the five years before hospitalisation, 21% of pa-

tients had undergone at least one upper GI endoscopy
(1% three or more) and 13% had undergone colonoscopy
(1% two or more). During the year before and the year
after hospitalisation, these rates were 7 and 5% for upper
GI endoscopy and 4 and 4% for colonoscopy,

Fig. 1 Age distribution of the two IBS ICD-10 diagnoses in France in 2015
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respectively. The following examinations were also per-
formed during the year before the diagnosis of IBS: ano-
rectal manometry in 0.2%; defecography in 0.1%;
endoscopic ultrasonography in 0.1%. After hospitalisa-
tion, these rates were higher for older people (75 years
or older: 9 and 12%, respectively). At least one abdom-
inal ultrasound was performed for 58% of people over
the five years before, 36% one year before and 27% one
year after hospitalisation, while CT scan was performed
in 27, 15 and 13% of patients, and MRI was performed
in 8, 4 and 3% of patients, respectively. One year before
hospitalisation, some patients underwent repeated exam-
inations, such as abdominal ultrasound (12% of patients
had undergone 3 or more abdominal ultrasound exami-
nations during the five years before hospitalisation), ab-
dominal and pelvic CT scan (4%), and upper GI
endoscopy (1.4%).

Laboratory tests
The proportion of patients with at least one complete
blood count between one year before hospitalisation
(86%) decreased significantly compared to one year after
hospitalisation (64%) (Table 4). The proportion of pa-
tients with CRP also decreased significantly (65% vs
44%). At least one TSH assay was identified for 83% of
individuals during the five years before hospitalisation,
58% of patients one year before hospitalisation and
43% of patients one year after hospitalisation. During
the five years before hospitalisation, 45% of patients
had three or more TSH assays. Serological tests for
coeliac disease were performed in 11, 8% (19% for
18–39 years-old) and 3% of patients, respectively.
Stools samples for ova and parasites were performed
for 15, 10, and 2% of patients, respectively.

Medications
At least one reimbursement for drugs used to treat func-
tional GI disorders was identified for 85% of patients 5
years before hospitalisation, 65% of patients one year be-
fore hospitalisation and 51% of patients one year after
hospitalisation (Table 5). The decreased rate of reim-
bursement for these drugs between one year before hos-
pitalisation and after hospitalisation concerned all age
groups, but mainly concerned the “drugs for functional
disorders” subgroup. Laxatives were commonly used
(one reimbursement was identified for 95% of patients
during the five years before hospitalisation, 92% of pa-
tients one year before hospitalisation and 89% of patients
one year after hospitalisation). The most commonly used
subclass was “osmotically acting laxatives”. The most
marked decrease in drug use was observed for “Antidiar-
rheals, intestinal antiinflammatory/antiinfective agents”
with 49, 25, and 18% of individuals with at least one re-
imbursement, respectively.

Outpatient visits
During the year preceding hospitalisation, 96% of IBS
patients, regardless of age, had seen their GP more than
once and 84% had seen their GP at least 3 times, while
78% of patients had seen a gastroenterologist (only two-
thirds of patients 75 years or older) (Table 6). Neverthe-
less, during the five years before hospitalisation, 82% of
patients had seen a gastroenterologist at least once and
16% had seen a gastroenterologist at least three times.
These frequencies decreased during the year after hospi-
talisation with 19% of patients with at least one visit and
3% of patients with at least three visits. At least three
visits to specialists, including gastroenterologists, were
identified for 37% of patients during the year before and
28% of patients during the year after hospitalisation.

Table 1 Admission via the emergency room, length of hospital stay selected for inclusion and number of hospital stays in 2015
with a principal diagnosis of IBS by age and IBS code

Age (years) 18–39 40–59 60–74 75 or older Total

Admission via emergency room (%)

k58.0 37.8 29.3 27.0 52.2 33.9

k58.9 42.0 25.6 22.3 37.8 28.5

k58.0 or k58.9 39.7 26.8 23.7 43.9 30.5

Length of hospital stay

K58.0 (mean SD) 1.21 (±1.01) 1.32 (±1.39) 1.70 (±2.20) 4.59 (±6.15) 1.68 (±2.58)

k58.9 (mean SD) 1.19 (±0.82) 1.16 (±0.85) 1.28 (±1.18) 2.44 (±3.91) 1.30 (±1.47)

K58.0 or K58.9 (mean SD) 1.20 (±0.92) 1.21 (±1.06) 1.40 (±1.56) 3.36 (±5.10) 1.44 (±1.97)

Hospital stays

K58.0 (mean SD) 1.04 (±0.20) 1.04 (±0.20) 1.02 (±0.15) 1.01 (±0.12) 1.03 (±0.19)

k58.9 (mean SD) 1.05 (±0.21) 1.03 (±0.17) 1.01 (±0.13) 1.01 (±0.09) 1.03 (±0.16)

K58.0 or K58.9 (mean SD) 1.04 (±0.21) 1.03 (±0.19) 1.02 (±0.14) 1.01 (±0.11) 1.03 (±0.18)

K58.0 Irritable bowel syndrome with diarrhoea, K58.9 Irritable bowel syndrome without diarrhoea
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Table 2 At least one short-stay hospitalisation five years to one year before or one year after hospitalisation with a diagnosis of IBS
in France in 2015 according to the most common diagnoses

Before hospitalisation After hospitalisation

Years -5 −4 −3 −2 −1

Age All All All All Alla 18–39 40–59 60–74 75 + Alla Pa 18–39 40–59 60–74 75 +

% % % % % % % % % % % % % % %

All diagnoses

1 or more 64.7 57.9 49.6 39.3 25.5 23.9 21.9 26.9 42.5 26.6 < 0.0001 22.6 23.2 29.3 45.5

K58.0 or K58.9

1 or more 3.1 2.0 1.2 0.6 0.3 0.3 0.2 0.3 0.4 1.1 < 0.0001 1.4 0.9 1.1 1.4

Abdominal or pelvic pain (R10)

1 or more 4.8 4.1 3.4 2.6 2.0 2.9 1.6 1.4 2.8 1.2 < 0.0001 1.8 0.9 0.8 2.0

Gastric diseases (K25-K29)

1 or more 4.6 3.8 3.0 2.2 1.3 1.4 1.3 1.1 1.2 0.8 < 0.0001 0.8 0.7 0.9 0.6

Gastritis and duodenitis (K29)

1 or more 4.3 3.5 2.8 2.0 1.1 1.2 1.2 1.1 0.9 0.7 < 0.0001 0.8 0.7 0.7 0.4

Hernias (K40–46)

1 or more 3.3 2.8 2.2 1.6 0.9 0.5 0.8 1.2 1.2 1.1 < 0.0001 0.5 1.1 1.4 1.4

Diaphragmatic hernia (K44)

1 or more 0.8 0.7 0.5 0.4 0.3 0.2 0.2 0.4 0.4 0.1 0.0048 0.1 0.1 0.2 0.2

Gallbladder and biliary tract disorders (K80–83)

1 or more 3.2 2.8 2.2 1.6 0.9 0.8 0.9 1.0 1.1 1.0 < 0.0001 0.8 1.0 1.1 1.4

Benign neoplasm of colon, rectum, anus and anal canal (D12)

1 or more 2.8 2.1 1.1 0.5 0.2 0.1 0.2 0.4 0.4 0.3 0.6396 0.1 0.3 0.5 0.8

Diseases of oesophagus (K20–23)

1 or more 2.6 2.1 1.6 1.1 0.5 0.5 0.6 0.5 0.5 0.4 < 0.0001 0.4 0.5 0.3 0.4

Gastro-oesophageal reflux disease (K21)

1 or more 1.9 1.5 1.2 0.8 0.4 0.4 0.5 0.4 0.4 0.2 0.0002 0.2 0.2 0.1 0.0

Other functional intestinal disorders (K59)

1 or more 2.3 1.8 1.5 1.1 0.8 0.9 0.7 0.6 2.2 0.6 < 0.0001 0.6 0.4 0.5 1.5

Diverticular disease of intestine (K57)

1 or more 2.1 1.6 1.2 0.9 0.6 0.3 0.5 0.7 1.6 0.4 < 0.0001 0.2 0.3 0.5 1.4

Diseases of anus and rectum including haemorrhoids (K60–62. 64)

1 or more 2.0 1.4 1.1 0.8 0.5 0.8 0.5 0.4 0.7 0.7 0.0001 0.8 0.8 0.5 0.8

Intestinal infectious diseases (A00-A09)

1 or more 1.4 1.2 1.0 0.9 0.7 1.2 0.5 0.4 1.4 0.3 < 0.0001 0.3 0.1 0.2 0.9

Benign neoplasm of other and ill-defined parts of digestive system (D13)

1 or more 0.4 0.3 0.3 0.2 0.1 0.1 0.1 0.1 0.0 0.1 < 0.0001 0.1 0.1 0.2 0.2

Disease of appendix (K35–38)

1 or more 0.8 0.7 0.5 0.4 0.2 0.6 0.2 0.1 0.2 0.2 0.0118 0.4 0.1 0.1 0.1

Mood disorders (F30–39)

1 or more 0.8 0.6 0.5 0.3 0.2 0.1 0.1 0.1 0.8 0.2 < 0.0001 0.1 0.3 0.2 0.4

Neurotic, stress-related and somatoform disorders (F40–48)

1 or more 0.8 0.6 0.5 0.3 0.2 0.2 0.1 0.2 0.6 0.2 < 0.0001 0.2 0.2 0.3 0.5
aP for each distribution comparison (all −1 year vs all 1 year)
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About 10% of patients consulted a psychiatrist at least once
during the year before or after the index hospitalisation.

Discussion
Constitution of a large cohort of patients from SNDS
data, studied 5 years before and one year after the index

hospitalisation, allowed description of the high level of
IBS-related healthcare use in France, comprising the use
of various drugs, and numerous consultations and
examinations.
This national observational study using the French re-

imbursement database included almost 30,000 patients

Table 3 Outpatient endoscopic and radiological examinations five years to one year before hospitalisation, during hospitalisation or one
year after hospitalisation of patients with IBS diagnosed in France in 2015 according to the number of reimbursements for certain tests

Before hospitalisation During hospitalisation After hospitalisation

−5 −4 −3 −2 − 1

All All All All All All* 18–39 40–59 60–74 75 + All* 18–39 40–59 60–74 75 +

Abdominal and pelvic ultrasound

0 42.0 45.5 50.3 55.6 63.8 99.3 98.9 99.4 99.4 99.3 73.0 70.4 72.9 74.5 76.6

1 31.1 31.6 31.6 31.5 29.2 0.7 1.1 0.6 0.6 0.7 24.2 26.3 24.6 23.0 20.6

2 14.9 13.5 11.7 9.3 5.5 0.0 0.0 0.0 0.0 0.0 2.3 2.8 2.2 2.1 2.2

3 or more 11.9 9.3 6.5 3.6 1.4 0.0 0.0 0.0 0.0 0.0 0.4 0.6 0.3 0.4 0.6

Abdominal X-raya

0 83.6 86.2 88.5 90.6 93.0 99.7 99.7 99.8 99.6 99.5 94.9 94.4 95.6 95.1 92.3

1 10.4 8.8 7.6 6.5 5.0 0.3 0.3 0.1 0.4 0.5 4.4 5.1 3.8 4.2 6.3

2 3.8 3.2 2.6 2.1 1.5 0.0 0.0 0.0 0.0 0.0 0.5 0.4 0.4 0.5 1.2

3 or more 2.3 1.8 1.3 0.9 0.5 0.0 0.0 0.0 0.0 0.0 0.2 0.1 0.2 0.2 0.2

Abdominal and pelvic CT scan

0 72.5 74.5 77.1 80.3 84.5 99.6 99.5 99.6 99.6 99.3 87.4 88.0 87.9 87.4 83.4

1 17.4 16.7 15.7 14.3 12.1 0.4 0.5 0.4 0.4 0.7 11.3 10.7 10.9 11.1 14.8

2 6.1 5.6 4.9 3.9 2.7 0.0 0.0 0.0 0.0 0.0 1.1 1.1 1.0 1.2 1.5

3 or more 4.0 3.1 2.4 1.5 0.7 0.0 0.0 0.0 0.0 0.0 0.2 0.2 0.2 0.3 0.4

Abdominal MRI

0 91.8 92.6 93.5 94.7 96.2 100.0 100.0 100.0 100.0 100.0 96.5 95.3 96.7 97.0 98.0

1 5.7 5.2 4.6 3.8 2.9 0.0 0.0 0.0 0.0 0.0 3.2 4.2 3.1 2.8 1.8

2 1.7 1.6 1.4 1.1 0.8 0.0 0.0 0.0 0.0 0.0 0.2 0.4 0.2 0.2 0.2

3 or more 0.8 0.7 0.5 0.3 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.1 0.0

Upper GI endoscopy

0 79.0 82.3 85.8 89.2 92.8 67.0 58.9 66.8 69.8 81.9 94.9 95.8 95.7 94.2 91.1

1 15.9 13.9 11.5 9.1 6.4 33.0 41.1 33.1 30.2 18.1 4.9 4.0 4.1 5.7 8.6

2 3.7 2.9 2.1 1.4 0.8 0.1 0.1 0.0 0.0 0.0 0.2 0.2 0.2 0.2 0.3

3 or more 1.4 1.0 0.6 0.3 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Colonoscopy

0 87.2 90.6 92.9 94.6 95.6 35.7 33.8 31.4 35.9 60.4 96.2 98.2 97.4 95.1 88.3

1 11.4 8.5 6.5 5.1 4.2 64.3 66.1 68.5 64.0 39.4 3.7 1.7 2.6 4.8 11.6

2 1.2 0.8 0.5 0.3 0.2 0.0 0.1 0.0 0.1 0.1 0.1 0.1 0.0 0.1 0.1

3 or more 0.2 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Polyp removal during colonoscopy

0 95.7 96.8 98.0 98.9 99.4 96.3 98.3 96.1 95.0 96.2 99.5 99.8 99.8 99.2 98.5

1 4.0 3.1 1.9 1.1 0.6 3.7 1.7 3.9 5.0 3.8 0.5 0.2 0.2 0.7 1.5

2 0.3 0.2 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
awith or without contrast agent
*P < 0.0001 for distribution comparisons between “all −1 year” vs “all 1 year”)
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with at least hospitalisation principal diagnosis ICD-10
code for IBS in 2015. This study is the largest study to
be conducted in France in terms of the number of pa-
tients included and is also one of the largest studies to
be published in literature. In France, only LTD codes are
recorded for each healthcare use, while only primary or
secondary diagnosis codes are recorded during a hospi-
talisation functional disorders like IBS. It must be noted
the difficulty of confidently asserting IBS diagnosis for
physicians in front of a patient with digestive symptoms,
even for gastroenterologists after a normal colonoscopy
[21]. However, underestimation of the prevalence of IBS
has also been described in an English study based on
codes for the reasons for general practice visits [22].
Patients included in our study presented similar

sociodemographic characteristics, with a mean age of
about 50 years and two-thirds of women, to those of
other studies on IBS performed in France and in other
countries [7, 23]. Although the proportion of patients
with the various subtypes according to bowel habit can-
not be clearly defined on the basis of ICD-10 codes, as
there is no code for IBS-C or IBS-M, one-third of pa-
tients presented an IBS-D pattern, which is consistent
with the results of other published large population-
based studies [4, 24].
The primary objective of this study was to define

healthcare consumption of IBS patients not only based
on patient reports but on real reimbursement data. One
strength of this study is that the use of SNDS database
allowed healthcare consumption to be studied over a

Table 4 Outpatient laboratory tests five years to one year before, or one year after hospitalisation of patients with IBS diagnosed in
France in 2015, according to the number of reimbursements for certain tests

Before hospitalisation After hospitalisation

Years −5 −4 −3 −2 −1 1 year

Age All All All All All* 18–39 40–59 60–74 75 + All* 18–39 40–59 60–74 75 +

N 29,509 7040 12,081 7883 2505

% % % % % % % % % % % % % %

CBC and platelet count

0 2.7 3.4 4.7 7.3 14.3 14.5 16.9 12.0 9.1 36.3 46.6 40.8 26.2 18.2

1 7.0 9.3 13.0 20.1 35.2 35.4 37.3 35.0 25.7 32.5 27.8 32.8 36.7 30.6

2 10.4 13.4 17.6 23.9 25.7 25.9 25.0 27.1 24.4 14.6 12.2 12.9 17.9 19.5

3 or more 79.9 73.9 64.6 48.7 24.7 24.2 20.9 25.9 40.8 16.5 13.4 13.5 19.2 31.7

CRP

0 13.2 15.6 19.1 24.6 34.5 27.6 37.6 37.1 30.6 55.6 61.0 59.0 50.4 39.7

1 18.7 21.3 24.5 29.0 36.1 39.5 36.8 34.4 28.5 26.6 24.2 26.0 29.0 29.2

2 17.3 18.3 19.7 20.6 16.8 19.5 15.5 16.0 17.5 9.4 8.2 8.3 11.0 13.5

3 or more 50.9 44.8 36.7 25.8 12.6 13.4 10.1 12.5 23.5 8.4 6.6 6.7 9.6 17.7

T.S.H.

0 17.3 20.0 23.6 29.6 41.7 41.9 43.4 39.8 38.7 56.9 65.9 58.7 49.4 46.5

1 20.4 22.7 26.2 31.2 38.0 40.2 38.2 37.3 32.8 28.7 23.8 28.7 32.5 31.0

2 17.2 18.5 19.7 20.2 13.8 13.0 12.7 15.2 16.5 8.9 6.6 7.9 11.1 13.6

3 or more 45.1 38.8 30.5 19.0 6.6 4.9 5.7 7.7 12.0 5.4 3.7 4.6 7.1 8.9

Tests for coeliac disease

0 89.4* 89.7 90.2 90.8 91.8 81.5 93.2 96.7 98.4 97.0 94.6 97.4 97.9 99.0

1 6.2 6.1 5.9 5.6 5.2 11.6 4.3 2.1 0.9 1.8 3.4 1.5 1.3 0.5

2 3.2 3.1 2.9 2.7 2.4 5.4 2.0 0.9 0.6 0.8 1.4 0.8 0.5 0.4

3 or more 1.2 1.1 1.0 0.8 0.6 1.5 0.5 0.2 0.2 0.3 0.7 0.2 0.2 0.2

Stool examination for ova

0 85.3 86.3 87.3 88.5 90.0 83.0 91.5 93.1 92.7 97.5 96.2 97.9 97.8 98.0

1 10.6 10.0 9.4 8.6 7.7 13.3 6.5 5.0 6.3 1.8 2.5 1.5 1.7 1.8

2 1.7 1.5 1.3 1.1 0.8 1.4 0.7 0.6 0.4 0.3 0.5 0.2 0.2 0.1

3 or more 2.4 2.2 2.0 1.8 1.5 2.3 1.4 1.3 0.7 0.5 0.8 0.4 0.4 0.1

*P < 0.0001 for distribution comparisons between “all −1 year” vs “all 1 year”)
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Table 5 Treatments five to one year before or one year after hospitalisation with a diagnosis of IBS in France in 2015 according to
ATC code and the number of reimbursements of some drugs

Before hospitalisation After hospitalisation

Year −5 −4 −3 −2 −1 year + 1 year

Age All All All All All* 18–39 40–59 60–74 75 + All* 18–39 40–59 60–74 75 +

Drugs (ATC code) % % % % % % % % % % % % % %

Drugs for functional GI disorders (A03)

0 reimbursement 14.7 17.5 21.2 26.5 34.8 27.0 35.4 40.4 36.9 48.9 42.5 49.5 53.9 49.0

1–2 24.0 26.4 29.0 32.4 35.4 39.5 36.8 31.6 29.1 33.1 37.7 33.7 29.3 28.8

3 or more 61.3 56.1 49.8 41.1 29.7 33.5 27.8 28.0 34.1 18.0 19.8 16.8 16.8 22.2

Drugs for functional GI disorders (A03A)

0 19.7 22.8 26.8 32.3 40.7 32.1 41.0 47.0 44.4 53.9 47.3 54.1 59.1 55.0

1–2 29.2 31.0 32.8 34.8 36.0 42.8 37.0 30.8 28.5 32.3 38.2 32.9 27.7 27.3

3 or more 51.1 46.2 40.5 32.9 23.2 25.1 22.0 22.2 27.1 13.8 14.5 13.0 13.1 17.7

Antispasmodics or anticholinergics in combination with other drugs (A03C-D-E)

0 80.2 82.0 84.1 86.2 89.1 88.7 89.0 89.2 89.8 92.4 92.3 92.3 92.7 92.6

1–2 15.3 14.2 12.9 11.5 9.5 10.4 9.8 8.9 7.8 6.8 7.3 7.1 6.3 5.9

3 or more 4.6 3.8 3.1 2.2 1.4 0.9 1.2 1.8 2.4 0.7 0.4 0.6 0.9 1.6

Propulsives (A03F)

0 54.9 61.0 67.2 74.7 82.8 76.9 84.3 85.7 82.4 89.8 86.7 90.8 91.2 89.1

1–2 30.6 28.2 25.0 20.4 15.0 20.8 14.0 11.9 13.0 9.3 12.4 8.6 7.8 9.1

3 or more 14.5 10.9 7.8 4.9 2.3 2.2 1.7 2.4 4.6 0.9 0.8 0.6 1.1 1.8

Laxatives (A06)

0 4.8 5.2 5.8 6.7 7.8 9.4 5.5 6.4 19.4 11.3 12.4 8.8 9.8 24.7

1–2 57.9 61.3 64.7 68.3 72.6 75.5 76.7 72.0 46.0 74.9 77.1 78.7 74.9 50.8

3 or more 37.3 33.5 29.5 25.0 19.6 15.1 17.8 21.6 34.5 13.8 10.5 12.5 15.3 24.5

Laxatives (A06)a

0 33.7 35.9 38.6 41.8 46.2 48.2 46.9 45.4 39.8 52.0 53.6 52.6 51.0 47.6

1–2 38.2 38.7 39.2 39.6 39.9 42.5 41.2 38.8 30.4 38.9 40.3 39.5 38.5 33.0

3 or more 28.1 25.3 22.1 18.5 13.9 9.4 11.9 15.9 29.8 9.1 6.1 7.9 10.5 19.4

Softeners, emollients (A06AA)

0 92.7 93.4 94.2 95.1 96.2 96.8 96.6 96.1 93.2 97.3 97.9 97.6 97.3 94.7

1–2 5.7 5.2 4.6 3.9 3.1 2.9 2.8 2.9 5.0 2.2 2.0 2.0 2.2 4.2

3 or more 1.6 1.4 1.2 1.0 0.7 0.2 0.6 0.9 1.8 0.4 0.2 0.3 0.6 1.2

Contact laxatives (A06AB)

0 72.9 73.4 74.1 74.7 75.0 73.5 73.7 75.1 85.4 75.9 74.3 74.7 76.0 86.0

1–2 26.9 26.4 25.8 25.3 24.9 26.4 26.2 24.9 14.5 24.1 25.6 25.3 24.0 13.9

3 or more 0.2 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0

Bulk-forming laxatives (A06AC)

0 85.0 86.4 88.1 89.6 91.7 92.8 91.9 91.4 88.2 93.6 94.5 93.7 93.3 91.8

1–2 10.7 9.9 8.8 7.9 6.7 6.5 6.9 6.1 8.0 5.5 5.1 5.7 5.3 6.3

3 or more 4.3 3.7 3.1 2.4 1.7 0.7 1.2 2.6 3.8 0.9 0.4 0.7 1.4 1.9

Osmotically acting laxatives (A06AD)

0 17.1 18.7 20.2 22.0 24.4 28.0 22.4 22.6 29.8 28.5 31.5 26.4 26.6 35.9

1–2 58.3 60.0 61.4 62.9 64.5 65.0 68.0 64.8 45.8 64.5 64.0 67.8 65.1 48.3

3 or more 24.6 21.3 18.4 15.1 11.0 7.0 9.5 12.6 24.4 7.0 4.5 5.9 8.3 15.8
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period of 7 years, 5 years before and one year after the
hospitalisation in 2015, providing a dynamic perspective.
Interestingly, 3% of these IBS patients had been previ-
ously hospitalised for IBS management during the 5
years before the index hospitalisation and 1% were hos-
pitalised during the year after the index hospitalisation.
Thirty percent of patients were admitted via the emer-
gency room, a much higher percentage than the 2 to 5%

usually reported in North America and Europe [3]. The
most common reasons for hospitalisation during the five
years before the index hospitalisation were also digestive
disorders, particularly abdominal pain in 5% of cases.
The severity of symptoms, particularly abdominal pain,
has been previously described; in general practice in
England, pain is the most common symptom one year
before IBS diagnosis and, in the US, pain is the leading

Table 5 Treatments five to one year before or one year after hospitalisation with a diagnosis of IBS in France in 2015 according to
ATC code and the number of reimbursements of some drugs (Continued)

Before hospitalisation After hospitalisation

Year −5 −4 −3 −2 −1 year + 1 year

Age All All All All All* 18–39 40–59 60–74 75 + All* 18–39 40–59 60–74 75 +

Drugs (ATC code) % % % % % % % % % % % % % %

Enemas (A06AG)

0 84.0 85.4 86.9 88.5 90.4 89.5 91.4 91.0 86.5 92.2 91.4 92.9 92.8 89.4

1–2 14.4 13.3 12.2 10.8 9.2 10.3 8.3 8.5 12.5 7.6 8.4 7.0 7.0 10.1

3 or more 1.6 1.3 1.0 0.7 0.4 0.3 0.2 0.5 1.0 0.2 0.2 0.1 0.2 0.5

Antidiarrheals, intestinal antiinflammatory/antiinfective agents (A07)

0 51.2 55.7 60.6 67.0 75.0 67.6 77.7 78.5 71.7 82.3 77.1 84.4 85.0 77.7

1–2 31.6 30.0 27.8 24.5 19.6 27.4 17.6 16.0 19.1 14.7 20.2 12.9 11.9 16.2

3 or more 17.1 14.3 11.6 8.4 5.4 5.0 4.7 5.5 9.2 3.1 2.6 2.7 3.1 6.1

Antipropulsives (A07D)

0 68.4 72.0 75.6 80.1 85.2 82.7 86.6 86.4 80.9 89.7 88.2 90.8 90.7 85.2

1–2 23.1 21.0 18.6 15.6 12.1 15.4 10.9 10.5 14.1 8.8 10.9 7.8 7.7 11.7

3 or more 8.5 7.0 5.7 4.2 2.7 1.9 2.5 3.1 5.0 1.5 1.0 1.4 1.6 3.1

Other antidiarrheals (A07X)

0 69.7 72.9 76.5 81.0 86.3 80.6 88.0 89.4 84.7 90.7 86.9 91.8 92.8 88.6

1–2 24.6 22.4 20.0 16.8 12.5 18.3 11.0 9.5 13.3 8.8 12.5 7.7 6.6 10.3

3 or more 5.7 4.6 3.4 2.2 1.1 1.2 1.0 1.1 2.0 0.6 0.5 0.5 0.6 1.1

Antidepressants

0 reimbursement 63.9 66.9 70.2 73.8 78.7 86.1 77.6 76.2 71.2 83.1 89.7 82.3 80.6 76.1

1–2 10.3 9.4 8.4 7.4 5.9 6.3 6.0 5.0 6.5 6.4 5.2 6.6 6.6 8.0

3 or more 25.8 23.7 21.5 18.8 15.4 7.6 16.3 18.7 22.3 10.5 5.2 11.0 12.8 15.8

Neuroleptics

0 92.8 93.6 94.3 95.3 96.4 97.3 96.1 96.5 95.3 97.2 98.0 96.9 97.2 96.2

1–2 2.8 2.4 2.1 1.6 1.1 1.1 1.2 0.9 1.6 1.2 0.9 1.2 1.2 1.8

3 or more 4.4 4.0 3.6 3.1 2.5 1.7 2.7 2.6 3.2 1.6 1.1 1.9 1.6 2.0

Anxiolytics

0 42.1 46.2 51.2 57.6 67.5 74.5 66.8 65.4 58.1 76.6 83.1 76.5 74.0 66.7

1–2 23.8 23.2 22.1 20.2 16.0 17.7 17.3 13.9 12.2 13.3 12.4 13.8 13.1 14.0

3 or more 34.1 30.6 26.7 22.3 16.4 7.9 15.9 20.6 29.7 10.1 4.5 9.6 12.8 19.3

Hypnotics

0 72.1 74.8 78.0 81.5 86.0 93.5 86.0 82.1 77.8 89.7 95.6 90.0 86.2 82.6

1–2 12.2 11.1 9.6 8.1 6.0 4.1 6.8 6.5 5.7 5.4 2.8 5.5 7.0 7.3

3 or more 15.7 14.1 12.4 10.4 8.0 2.4 7.3 11.4 16.4 4.9 1.6 4.4 6.7 10.1
aexcluding drugs indicated for purge in a context of colonoscopy preparation
*P < 0.0001 for distribution comparisons between “all −1 year” vs “all 1 year”
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symptom in both the ambulatory setting and in the
emergency room [12, 22]. In another study, the severity
and duration of pain were the most important factors
for healthcare seeking [22, 25]. During the five years be-
fore the index hospitalisations, patients had also been
hospitalised for various digestive disorders other from
IBS, which could represent differential diagnoses (co-
lonic diverticulosis, appendicitis, gallbladder disorders),
as previously reported [13, 26]. These hospitalisations
could also reflect a high rate of comorbidities among
IBS patients, as reported by other authors during 8-year
follow-up of IBS patients compared to controls [27].
However, hospitalisations were less frequent during the
year after the diagnosis of IBS.
Outpatient visits were frequent and concerned primary

care physicians (GP) for almost all patients. About 80%
of patients saw their GP more than 3 times a year before
the diagnosis of IBS. A slight decrease in the number of
repeated visits to the general practitioner was observed
after the diagnosis of IBS, but the number of visits
remained relatively constant over the 7-year follow-up
period with more than 80% of patients having more than
3 GP visits per year. The number of GP visits may de-
pend on the healthcare system and reimbursement rules,
as the number of visits observed in this study is higher
than that observed in less favourable reimbursement

systems: only one-half of US patients visit a primary care
physician each year with an average of two to three visits
[3]. Patients also frequently consulted a gastroenterolo-
gist before the diagnosis (about 80% of patients during
the previous years), but with fewer repeated visits. This
percentage was higher than the 50% of gastroenterolo-
gist visits observed during the 2 years around the diag-
nosis of IBS in the USA [23]. However, in our study
after hospitalisation and diagnosis of IBS, the number of
visits decreased, especially gastroenterologist visits that
fell to less than 25%. It should be noted that 14% of pa-
tients during the previous 5 years and 10% of patients
during the year after hospitalisation consulted a psych-
iatrist, and about one third of patients took antidepres-
sant or anxiolytics reflecting the well-known prevalence
of anxiety and depression, at least in a subgroup of IBS
patients, which also constitutes an important healthcare
seeking factor in some studies [28–30].
This study identified the examinations performed as

part of the management of IBS in France. The examin-
ation most commonly performed was colonoscopy, in
more than two-thirds of patients, regardless of their age
(below or above 50 years). This percentage is higher than
the European average of 30% and the 45% rate observed
in the USA, where it now represents a small proportion
of indications for colonoscopy [3, 23, 31, 32]. One-third

Table 6 Outpatient visits five years to one year before, or one year after hospitalisation of patients with a hospital diagnosis of IBS in
2015 in France

Before hospitalisation After hospitalisation

Years −5 −4 −3 −2 −1 year + 1 year

All All All All All* 18–39 40–59 60–74 75 + All* 18–39 40–59 60–74 75 +

N 29,509 7040 12,081 7883 2505

% % % % % % % % % % % % % %

General practitioner

0 1.1 1.3 1.6 2.1 3.6 3.3 3.2 3.1 8.6 6.6 7.4 6.2 4.6 12.9

1–2 1.4 1.8 2.5 4.5 12.3 14.4 13.9 9.1 8.5 15.4 20.0 16.8 11.3 9.0

≥ 3 97.4 96.9 95.9 93.4 84.1° 82.4 83.0 87.8 82.9 77.9° 72.7 77.0 84.0 78.2

Gastroenterologist

0 17.5 18.2 19.2 20.2 21.6 21.9 19.6 20.4 34.2 80.8 77.9 82.6 81.0 79.2

1–2 67.0 68.9 70.8 72.6 74.3 73.2 77.0 75.3 61.0 16.1 18.5 14.7 15.8 17.2

≥ 3 15.5 12.9 10.0 7.2 4.1 4.9 3.4 4.2 4.9 3.1 3.5 2.7 3.2 3.6

Psychiatrist

0 78.0 80.4 82.9 86.1 90.0 91.2 89.1 90.3 90.1 89.1 89.8 88.0 90.1 89.1

1–2 9.8 8.8 7.7 6.4 4.9 4.3 4.7 5.1 7.3 5.3 4.9 5.3 5.1 7.5

≥ 3 12.3 10.9 9.3 7.5 5.1 4.5 6.2 4.7 2.7 5.6 5.3 6.7 4.8 3.4

All specialists

0 2.3 2.7 3.4 4.4 6.1 6.5 5.3 5.6 10.6 42.7 40.8 45.2 42.7 36.6

1–2 26.1 30.3 36.1 43.9 56.5 54.3 58.5 57.2 50.2 29.7 31.2 28.2 29.8 31.7

≥ 3 71.6 67.0 60.6 51.7 37.4 39.2 36.2 37.2 39.2 27.6 28.0 26.5 27.5 31.7

*P < 0.0001 for distribution comparisons between “all −1 year” vs “all 1 year”)

Sabaté et al. BMC Gastroenterology          (2019) 19:111 Page 10 of 12



of patients also underwent upper GI endoscopy. Radio-
logical examinations were performed in a large number
of cases, especially before the diagnosis of IBS: abdom-
inal ultrasound in 58% and CT scan in 25% of patients,
but also sometimes after the diagnosis, reflecting the pa-
tients’ concern in the absence of reassurance even after a
normal colonoscopy, but also the ease of medical no-
madism in France compared to other countries such as
Great Britain. However, similar percentages of radio-
logical examinations were recently described in the US
[23, 33]. The laboratory tests most commonly performed
in 2015 (TSH, CRP, serum test for coeliac disease)
mostly complied with the recommended assessment to
eliminate differential diagnoses, particularly in the case
of IBS-D or IBS-M, but they were repeated too fre-
quently before or even after the diagnosis. This large
number of examinations may also reflect the degree of
confidence of the physician in the positive diagnosis or
exclusion diagnosis of IBS, as commonly described for
primary physicians and non-gastroenterologists [21].
Almost all patients received at least one drug prescrip-

tion during the 7-year follow-up, either before or after
the diagnosis of IBS. The treatments most commonly
prescribed were laxatives, particularly osmotically acting
laxatives and antispasmodics, with little change in these
therapeutic classes after the diagnosis of IBS. This per-
centage of 95% laxative use is somewhat surprising, as
one-third of ICD-10 codes corresponded to IBS-D. This
high percentage could be explained by the frequent
practice of general practitioners and even gastroenterol-
ogists to classify diarrhoea as “spurious diarrhoea” asso-
ciated with constipation but mainly because in about
half of them it corresponded to a purge in a context of
colonoscopy preparation.
Societal cost may represent a large share of the disease

burden. This patient population with IBS presented a
large number of sick leaves, as 42% of patients between
the ages of 18 and 39 years and 35% of patients between
the ages of 40 and 59 years had at least one sick leave, al-
though no information was available concerning the rea-
son for sick leave. Similar percentages have also been
reported in the UK [34].

Strengths and limitations
The main strengths of this study concern the use of the
SNDS population database comprising almost 84% of all
drug dispensing data in 2015. This study provides an
overview of healthcare consumption for IBS in France,
but did not evaluate possible disparities between various
regions of France, as recently reported in the USA [23].
Due to the nature of this study, healthcare use cannot be
analysed according to disease severity, which constitutes
a major predictive factor [35]. Some of the results of this
first analysis of SNDS data must be interpreted

cautiously, as people not included in this study and cov-
ered by other health insurance schemes could present
different age structures and characteristics, exposures
and healthcare use. Apart from the classical limitations
of this type of claims database, certain events may have
been underestimated, especially hospital radiological ex-
aminations and laboratory tests, which cannot be identi-
fied or OTC drugs or alternative therapies not present in
the SNDS.

Conclusions
This first study using SNDS to assess healthcare con-
sumption in IBS highlights value of large claims data-
bases including diseases to study healthcare use based
on reimbursement data. This study reveals a number of
healthcare expenditures that may not be necessarily war-
ranted, such as the large number of repeated outpatient
visits, examinations and particularly radiological exami-
nations, and numerous and urgent hospitalisations,
which can be partly explained by the difficult patient-
healthcare provider relationship in IBS that can increases
healthcare seeking. Altogether, these data encourage the
publication of physician guidelines by national learned
societies and the development of therapeutic education
in IBS to ensure more cost-effective management.
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