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Abstract. - OBJECTIVE: To provide an overall
estimate of the direct, indirect and total costs of
irritable bowel syndrome (IBS) for the adult pop-
ulation of the European countries with universal
healthcare coverage.

MATERIALS AND METHODS: We searched
MedLine and Scopus databases (up to Septem-
ber 2018) to identify the European studies that
evaluated the economic impact of IBS. Mean
annual direct, indirect and total per-capita IBS
costs were estimated using random-effect sin-
gle-group meta-analyses of continuous data. All
analyses were stratified by payer category (gov-
ernments, insurance, societal), and the results
were expressed as summary mean and 95% CI.

RESULTS: A total of 24 studies were included
in the meta-analyses. Only two studies evaluat-
ed IBS costs in Italy. The pooled summary of di-
rect IBS per-capita cost, obtained from 23 Euro-
pean datasets (n=15,157), was €1837/year (95%
Cl: 1480-2195), with large differences across
payers (from €1183 to €3358, in countries with
publicly-funded and insurance-based health
systems, respectively). The mean indirect cost,
extracted from 13 datasets (n=3978), was €2314/
year (95% CIl: 1811-2817), again with wide differ-
ences across payers. Finally, the meta-analysis
estimating the total annual cost, based upon 11
European datasets (n=2757), yielded a summary
estimate of €2889/year (95% CIl: 2318-3460) per
patient, ranging from €1602 (insurance-based
health systems) to €£€3909 (studies adopting a
societal perspective).

CONCLUSIONS: Considering a conservative
estimate of 2,736,700 Italian adults affected by
the syndrome, the minimum costs due to IBS in
Italy — likely underestimated — range from 6 to 8
billion euro per year. Given the substantial eco-
nomic burden for patients, healthcare systems

and society, IBS should be included among the
priorities of the public health agenda.
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Introduction

Irritable bowel syndrome (IBS) is one of the
most common functional disorder of the gas-
trointestinal tract (FGID)!. However, in spite of
formally established diagnostic criteria, IBS is
often unrecognized?, and epidemiological esti-
mates widely vary, depending on the case-finding
definition employed (Manning vs. Rome criteria)
and the characteristics of the population'**. In
industrialized countries, estimates range between
8 and 15%".

Clinically, IBS is characterized by abdominal
pain and altered bowel habit, with either predom-
inant diarrhea, constipation, or both*3. Although
it has no attributable mortality, this disorder is
associated with psychological distress and a drop
in quality of life and work productivity®. As a
result of its high prevalence, detrimental effect on
quality of life and work productivity, and redun-
dant medical procedures, IBS has the potential
for creating a tremendous burden on the health
care system’”.

As a common trait, IBS patients consume a
disproportionate amount of resources: only in the
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USA, each year, over 3.6 million visits are attrib-
utable to IBS-related symptoms (accounting for
up to 25% of all patients seen by gastroenterolo-
gists)*’, IBS care consumes over $20 billion per
year in both direct and indirect costs'’, and pa-
tients spend over 50% more health care resources
than matched controls without IBS®.

To quantify the disease burden and guide pub-
lic health policies*, a number of studies sought
to measure the economic and humanistic burden
of this disorder across different countries and
payers'"®, and a few reviews**"*® and system-
atic reviews"*® have been published up to 2014.
However, as regards Italy and European countries
with universal healthcare coverage, no summary
estimates of the economic impact imposed by
IBS on the citizens are available to date. We thus
performed a meta-analysis to provide an overall
estimate of the financial burden of IBS for the
adult population of Italy and other European
countries with universal healthcare coverage.

Methods

Search Strateqy and Selection Criteria

We searched MedLine and Scopus databases
to identify the studies that evaluated the economic
impact associated with IBS in European countries
with universal healthcare coverage, either consid-
ering direct and productivity (indirect) costs. A
search of the grey literature was also performed,
in order to retrieve any relevant publication, such
as government documents, reports, or conference
abstracts not published in indexed journals™.
Searches were done by two independent investi-
gators (LM, MEF), up to September 1, 2018 using
various combinations of the following terms:
(Irritable Bowel Syndrome OR IBS OR irritable
colon OR functional bowel disease OR functional
colonic diseases) AND (economic models OR
economic* OR cost* OR health care costs OR
health service costs OR health expenditure OR
health resources OR health care utilization OR
health service utilization OR productivity)’. The
reference lists of reviews and retrieved articles
were also screened for additional pertinent pa-
pers. No language restriction was used.

Studies were considered eligible for inclusion
if they met the following criteria: (1) included
adult subjects (>18 years) with a diagnosis of
IBS according to specific criteria, and/or report-
ed by a physician; (2) were conducted in EU
countries with universal healthcare coverage; (3)

assessed the economic impact of IBS in terms
of: (a) direct costs — the prices charged by the
provider and incurred by a third party paying
for healthcare provision, such as a government
or insurer, or the global societal costs regardless
of payer; (b) indirect cost — the expenditures for
the society that derive from reduced productivity
in the workplace, but also from the time lost due
to spillover effects on the patients’ family>’?; (c)
both direct and indirect costs. The studies that
evaluated the economic impact of a particular
treatment i.e., studies where costs may be attrib-
utable to intervention rather than to the disease,
or compared the cost-effectiveness of two or
more drugs or diagnostic pathways, were not
eligible for inclusion®.

Outcomes and Data Analysis

We performed single-group meta-analysis of
continuous data to estimate the following three
outcomes: mean annual (1) direct, (or) (2) in-
direct or (3) total costs per patient due to IBS.
Different studies may use different perspectives
across countries and health systems, and this
may lead to largely discrepant estimates"’. To
account for this heterogeneity, we combined
and analyzed separately data from single stud-
ies considering three main categories of payer:
(a) governments or national health systems; (b)
third-party payers, for the studies that assessed
the costs from the perspective of insurers; (c)
societal costs, for the studies that considered
the costs on the welfare of the whole of society,
regardless of payer. We thus performed a total
of nine separate meta-analyses. For each out-
come, the results were expressed as a summary
mean and 95% CI. In two studies'**°, the mean
costs and their standard deviations (SD) were
expressed as medians and interquartile ranges
(IQR). In such cases, we used the method de-
scribed by Hozo et al” to derive the correspond-
ing means, and IQRs were divided by 1.35 to
obtain the equivalent SD™. To allow meaningful
comparisons across countries, all the costs that
were not reported in euros were converted from
the respective currency to the corresponding
euro value and were inflated to the specific
exchange rates of the survey year or, when not
available, of the publication year®.

All meta-analyses were performed using a ran-
dom-effects model to account for the inter-study
heterogeneity and were carried out using Stata,
version 13.1 (2013, Stata Corp., College Station,
TX, USA).
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Results

Characteristics of the Included Studies

Of the 1513 records initially retrieved,
a total of 24 studies met our selection crite-
ria and were included in the meta-analy-
ses12—14,16,20,21.24,26,28,30—33,38,40,41,46,47,52,55,60,62,75,76. Their
main characteristics have been reported in Table
I: all studies have been performed in the gener-
al population, with a combined overall sample
of 16,378. Of the 24 publications, two provid-
ed data on the economic impact of IBS in It-
aly"’; the remaining studies were performed
in the UK (9 studies)'?-2!:26:31:52:60.627576; - Germany
(n=2)*?4%; France (n=2)'""3; Spain (n=2)**’; Neth-
erlands (n=1)**; Northern Europe (n=>5)"!4-28-3046;
and one publication analyzed a cohort from six
European countries (France, Germany, Italy,
Spain, Sweden, UK)?. A total of eleven stud-
ieSl2,20,24,30,46,47,52,55,62,75,76 provided data Only on dl-
rect IBS costs; two studies measured only indi-
rect costs'*; and eleven studies reported data on
both!3:14:16.21.283133.3840.60_ Qne publication estimated
the direct costs separately for Italy, France, and
Germany*®: as such, in some analyses, the num-
ber of included datasets may not match the num-
ber of publications.

The two Italian studies enrolled a total of 990
subjects diagnosed with IBS-C*-%, The first study
enrolled 112 moderate-to-severe IBS subjects (di-
agnosed in the previous five years) and compared
the mean annual direct costs per patient in Italy
vs. France or Germany®. The second study en-
rolled 878 subjects followed in 39 referral centers
for gastrointestinal disorders, and quantified the
per-capita annual indirect costs, considering the
burden on the welfare of the whole of society,
regardless of payer*.

Direct Costs

In the only Italian study that measured the di-
rect economic burden of IBS, the estimated mean
annual cost per patient for the national health
system was €1761 (95% CI: 1339-2183), vs. €8256
(7674-8838) and €9162 (8720-9604) in France and
Germany, respectively” (p<0.05; Table I).

When the 23 datase
tle—14,16,20,21,24,28,30—33.38,40,46,47,52,55,60,62,75,76 estimating
the direct costs of IBS residents in European
countries with universal health coverage were
pooled, the overall mean cost was €1837 (95%
CI: 1480-2195 — Table II and Figures 1-3). How-
ever, the summary estimates largely varied by

2988

type of payer, with mean costs ranging from
€1183 in countries with publicly-funded health-
care systems (13 studies, n=12,163), up to €3358
in the nations with an insurance-based health
system (six studies, n=1494). Although the con-
fidence intervals slightly overlapped, the dif-
ference between the mean annual direct costs
between the above groups of countries was
significant (p=0.007).

Indirect Costs

The mean annual indirect cost in Italy, due
to productivity loss, was estimated to be €4905
(95% CI: 4681-5129 — Table I) per subject*.

In the 13 datasets from European countries
Wlth uniVersal COVeragel3’26’28’31’41’16’32’33’40’14’21’38’6(),
the estimated mean per-capita indirect cost was
€2314 per year (95% CI: 1811-2817 — Table II;
Figures 4-6). Also, the indirect costs largely dif-
fered by payer type, ranging from €139 per pa-
tient in countries with an insurance-based health
system (four studies; n=1007), up to €3790 in
the five studies adopting a societal approach
(n=2196).

Notably, in three'®***° of the four studies per-
formed in countries with an insurance-based
health system, the indirect costs were very low
(summary estimate: €38 per-capita), because the
costs were computed considering only days-off
work, and all the expenses related to productiv-
ity losses were not included. In the only other
study from an EU country with insurance-based
health system*, the indirect costs were estimated
to be €2619. When the three studies above were
excluded, the overall estimate of indirect costs
from the ten remaining studies was €3068 (95%
CI: €768-5368).

Total Costs

No study estimated both direct and indi-
rect costs of IBS in Italy; thus, the total costs
were estimated only pooling the eleven studies
from the other EU countries with universal
health coverage!?-1416:21:28.31-33.38.40.60 The summary
per-capita total cost was €2889 per year (95%
CI: 2318-3460) and again varied by payer type
(Table III; Figures 7-9). The estimated mean
annual total cost was €1602 per subject in coun-
tries with an insurance-based health system (4
studies; n=1007), €3597 in nations with publicly
funded healthcare systems (4 studies; n=775),
and €3909 in the three studies adopting a soci-
etal perspective (n=975).
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Figure 2. Direct costs: weighted mean annual costs/
patient/year (€); perspective: third party-payer.

Figure 1. Direct costs: weighted mean annual costs/
patient/year (€); perspective: National Health Service.
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Figure 3. Direct costs: weighted mean annual costs/
patient/year (€); perspective: societal.
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Table Il. Mean annual direct and indirect costs/patient due to IBS, overall and by healthcare payer (studies' perspective). Overall
means were obtained combining data from individual studies to perform meta-analyses of single-group continuous data. All costs

are expressed in euros. CI = Confidence Interval.

Mean annual costs/patient (€)

Direct costs
Overall mean

Indirect costs
Overall mean

National Health Service 1183 (670-1696)

Perspective (95% Cl) (95% Cl)
References 12,14,21,30,38,46,47,52,55,60,62,75,76 14,21,38,60
N. datasets (sample) 13 (12,163) 4(775)

2180 (382-3978)

References 16,24,32,33,40,55

16,32,33,40

N. datasets (sample) 6 (1494) 4 (1007)

Third-party payer* 3358 (1625-5090) 139 (12-266)
References 13,20,28,31 13,26,28,31,41

N. datasets (sample) 4 (1500) 5(2196)

Societal** 1342 (715-1970) 3790 (253-7327)
References 12-14,16,20,21,24,28,30-33,38,40,46,47,52,55,60,62,75,76 13,26,28,31,41 16,32,33,40 14,21,38,60
N. datasets (sample) 23¢(15,157) 13 (3978)

Overall 1837 (1480-2195) 2314 (1811-2817)

*Studies assessing the costs from the perspective of insurers (e.g., French or Germany National Health Insurance).
**Studies considering the costs on the welfare of the whole of society, regardless of payer.
¢Although the included publications are 22, one study® reported separately data for more than one country, thus a total of 23 separate

datasets have been included in the analyses.

Discussion

Based on the estimates of Italy and other Eu-
ropean countries with universal healthcare cov-
erage, this meta-analysis estimated a total per
capita cost, due to IBS, of almost €3,000 per year.
Notably, the total annual per capita costs of other
high-prevalence chronic diseases, such as per-
sistent asthma’’, chronic obstructive pulmonary

disease’® or diabetes”, which are considered as
major public health priorities, have been estimat-
ed to be lower or comparable (€1183, €3291 and
€2991, respectively). To obtain a raw estimate
of the overall cost of IBS for the national health
system of each of the European countries with
universal healthcare coverage, the summary per
capita cost should be multiplied by the total num-
ber of patients with IBS of the country.
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Figure 4. Indirect costs: weighted mean annual costs/
patient/year (€); perspective: National Health Service.
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Figure 5. Indirect costs: weighted mean annual
costs/patient/year (€); perspective: third party-payer.
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Figure 7. Total costs: weighted mean annual costs/
patient/year (€); perspective: National Health Service.
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Figure 8. Total costs: weighted mean annual costs/
patient/year (€); perspective: third party-payer.
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Figure 9. Total costs: weighted mean annual costs/
patient/year (€); perspective: societal.
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As an example, in Italy, a recent meta-analysis
reported a lowest, extremely conservative estimate
of 2,736,700 Italian adults with IBS*. Multiplying
the estimated per capita cost (€2889) for this value,
the overall cost for the Italian adults approximates
8 billion euro per year (€ 7,906,326,000). Even if
the lowest, logically plausible estimate is used (the
lowest confidence interval of the summary esti-
mate — €2318), the overall cost of IBS for the Ital-
ian national health system is higher than 6 billion
euro (€ 6,343,670,000). This estimate can be used
as a minimum, most likely underestimated basis
for targeted public health policies, which should
recognize that IBS is associated with substantial
costs to the patients, healthcare systems and so-
ciety. In addition, it is important to note that the
costs associated with IBS in Italy may be consid-
erably underestimated. First, the true prevalence
of IBS is likely to be even higher than the above
estimate®: it has been observed that more than half

of the IBS patients in the USA are undiagnosed?.
Second, the evidence on the economic burden
of IBS in Italy relies mainly on two studies that
focused on IBS-C*-*. However, it is commonly
accepted that the economic burden of IBS-D may
be higher'®, because it requires more complex
diagnostic tests to comply with Rome IV crite-
ria®® (endoscopy, imaging, microbiology, serology),
with a consequent increase of the direct costs.
Also, diarrhea urgency or faecal incontinence in
the workplace may cause higher indirect costs due
to increased absenteeism and reduced productivi-
ty. Some actions may be helpful to decrease the
large economic burden associated with IBS in
the healthcare settings of Italy and other Europe-
an countries with universal healthcare coverage.
Firstly, promoting dietary control and a healthy
lifestyle may facilitate better management of IBS
at a primary care level. The adult population could
be educated to avoid some behaviours that are
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Table Ill. Mean annual total (direct + indirect) costs/
patient due to IBS, overall and by healthcare payer (studies'
perspective). Overall means were obtained combining data
from individual studies to perform meta-analyses of single-
group continuous data. All costs are expressed in euros. CI =
Confidence Interval.

Mean annual
costs/patient (€)
Overall mean

Perspective (95% ClI)
References 14,21,38,60
N. datasets (sample) 4 (775)

National Health Service 3597 (2481-4714)

16,32,33,40

4(1007)
1602 (919-2284)

References
N. datasets (sample)
Third-party payer*

References 13,2831

N. datasets (sample) 3.(975)
Societal** 3909 (2236-5581)
References 13,14,16,21,28,31-33,38,40,60
N. datasets (sample) 11 (2757)
Overall 2889 (2318-3460)

*Studies assessing the costs from the perspective of insurers
(e.g., French or Germany National Health Insurance).
**Studies considering the costs on the welfare of the whole of
society, regardless of payer.

known to generate or exacerbate IBS symptoms,
such as: (a) the indiscriminate and/or unnecessary
use of pharmaceutical compounds (e.g., nonste-
roidal anti-inflammatory drugs® or proton pump
inhibitors*?), which can alter gut microbiota rich-
ness and diversity up to small intestine bacterial
overgrowth®’; (b) poor hygiene and careless food
preparation and/or cooking, which may increase
the risk of enteric infections®. Secondly, the gen-
eral practitioners should be trained to apply Rome
IV criteria during IBS diagnostic process, thus
avoiding unnecessary and redundant tests in the
absence of alarming clinical features. Thirdly, once
the diagnosis is made, evidence-based lifestyle
modifications, symptom-driven pharmacological
treatments, and psychological support should be
started according to international guidelines and
best-evidence practices®®#¢, Finally, other strat-
egies aimed at improving medication adherence
— typically low in IBS patients®” — might also help
to decrease the absenteeism-related indirect costs
and the loss of productivity. Some limitations must
be taken into account when interpreting the study
findings, which are to be considered preliminary
and require confirmation. First of all, despite an

updated systematic search performed according to
PRISMA guidelines, we might have missed some
studies or data from the grey literature. Then, as
in most cost-of-illness studies®, the methodologies
used across the included European studies varied
substantially. In particular, the costs of IBS and
their calculation were not standardized, and the
approaches used to distinguish IBS and non-IBS
costs differ across studies. Finally, due to the lack
of important patient-level data, it was not possible
to ascertain the association between individual
patient’s characteristics and related costs.

Conclusions

The minimum costs due to IBS in Italy — like-
ly underestimated — range from 6 to 8 billion euro
per year. Given the substantial economic burden
for the patients, healthcare systems and society,
IBS should be included among the priorities of
the public health agenda.
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