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Abstract

Inflammatory bowel diseases (IBD) are a heterogeneous
group of diseases, not always easy to diagnose,
even more difficult to classify, and diagnostic criteria
are not always uniform. Well done population-based
studies are not abundant, and so comparisons among
different geographical areas or populations are not
always very reliable. In this article, we have reviewed
epidemiological studies available on the world’s
population while making a critical review of published
data.
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INTRODUCTION

There is no doubt about the key role of epidemiology
in modern medicine. The burden of inflammatory
bowel diseases (IBDs) is changing so quickly, and shows
such geographical heterogeneity, that the challenge for
epidemiologists is a formidable one. The main goal of
this review is to furnish a panorama of these studies all

over the world.

First, we have to underline some methodological
difficulties. IBDs are a heterogeneous group of diseases,
not always easy to diagnose, even more difficult to
classify, and diagnostic criteria are not always uniform.
And we can not forget that in many countries IBD
were rare only 30 years ago. In these stages, hospital
based studies are rather common, but of coutse with
many bias. Well done population-based studies are
not abundant, and so comparisons among different
geographical areas or populations are not always very
reliable. The heterogeneity of genotypes and phenotypes
has been confirmed in the most recent reports. So,
sound studies should be based on clear definitions and
internationally accepted classification. Otherwise, some
common misconceptions will be perpetuated.

For instance, it is common to find in the introduction
of epidemiological reports these type of sentences: “One
of the few aspects of the epidemiology of inflammatory
bowel disease that seems indisputable is the emergence
of both ulcerative colitis and Crohn’s disease in the
economically developed nations of Western Europe
and North America duting the past century”! or “It
has been suggested that the incidence of inflammatory
bowel disease (IBD), which includes Ulcerative colitis
and Crohn’s disease, is three or more times higher
in Northern than in Southern Europe”Pl. It is the
widespread idea that incidence of this group of diseases
is low in Africa and Asia, as opposed to the more
developed countries, particularly in Northern Europe
and Central and North-America. However, other authors
are critical with the geographical difference theory and
try to clarify the concept: “The incidence figures for
Ulcerative colitis and Crohn’s disease have been difficult
to interpret, and geographical variations may be due to
differences in classification ctiteria and study design.”P!

We can see in Figure 1, how epidemiological studies
published so far with high quality in methodology (clear
definitions, prospective, population-based), are mostly
grouped in the same areas™*) while in areas considered
low incidence, coinciding with areas of low socio-
economic level, there are no relevant studies. In most
undeveloped countries there are few epidemiological
studies and the few published until now are limited to
very specific areas for a centralized hospital and often
retrospectively. The authors of these reports emphasize
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Figure 1 Prospective and population-based studies: UC and CD. 'Retrospective but population-based data base of inflammatory bowel disease. N° studies: Number

of published studies.

the probable bias of their results™l.

In Asia, there is only 1 prospective study in Hong
Kong!"! and 4 retrospective studies in Japan!"’, Singapore!®
and Koreal**., Just one study in India® and another one
in the Arabian Peninsula, in Oman™. Studies of Israel
are included in Europe. In Africa, data arrive from Cape
Town!™.. Recently, a study conducted in New Zealand!™*!
describes incidence rates similar to those described in
“developed” countries or “Northern Europe”.

In the United States, where the health system is
not ideal for conducting population studies because
45 million inhabitants are not covered by a health care
system, the available studies, though retrospective, ate
based on the implementation of a “population-based
data base of inflammatory bowel disease” which allows
the identification of these diseases with a high sensitivity
and specificity with the advantage of results over
extensive petiods of time™. In Canada it is been used
the same methodology for collecting data**l.

After all, the general data are not very consistent,
so it is difficult to make comparisons. In this article, we
have reviewed epidemiological studies available on the
world's population while making a critical review of

published data.

INCIDENCE RATES IN DIFFERENT
EPIDEMIOLOGICAL STUDIES

Retrospective studies

We show in Table 1 a summary of retrospective studies
published until now!"?**?and the different rates of
incidence: as you can see, many of the them are hospital-
basedH#834664788900 - ot surprisingly showing a wotse
clinical course with increased morbidity. Population-
based studies demonstrate that at least 50% of patients
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do not require hospital admission, so hospital-based
studies are clearly biased showing only the most severe
group of patients. We would like to note also that
incidence rates are highly variable even in the same
geographical areas (for example in UK, incidence
varies from 7.1 to 15 for UC)F*¥ a fact explained by
methodological heterogeneity.

Prospective and population-based studies

The results of prospective studies (Figure 1) show much
motre homogeneity. However, there are high incidence
areas such as Iceland!! and Puerto Ricol" and very
low incidence areas such as China®l and Oman™. The
other studies do show intermediate rates and, in general
the more recent the study the higher the incidence
rates!>?*?l Tn most prospective studies, the incidence
rates are higher for UC than for CD; only in the Croatian
study™ this ratio is reversed, as is found also in pediatric
studies. In Canadian reports incidence rate of UC and
CD tend to equalize, reflecting the high incidence of
CD in this country.

In Europe we have multiple population-based
and prospective studies, allowing us to comparing
different areas (Figures 1, 2 and 3)'"* In a
multicenter, international, and well designed study
led by Shivananda™ from 1991 to 1993 and covering
several areas of Burope comparing the incidence rates
of inflammatory bowel disease (IBD) between North
and South, the authors did confirm higher incidence
rates for Northern (UC = 11.4 and CD = 6.3) than for
Southern Europe (UC = 8 and CD = 3.6); however,
when you take off extreme data studies (Iceland,
Oslo, Lisbon and loannina), this difference loses its
significance: for Northern Europe (UC = 9.5 and CD
= 5.83) »s (UC = 8.79 and CD = 3.84) in Southern
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Authors Study Location Year Incidence UC  Incidence CD
Gilat et al™ RP Tel Aviv-Jafo 1961-1970 3.7 =
Sinclair et al®™ RP Nor east Scotia 1975 158 -
Morris et al™ RP Cardiff (UK) 1968-1977 7.2 -
Devlin et al™ RP North Tees (UK) 1971-1977 15.1 53
Binder et al™! RH Copenhagen 1962-1978 8.1 2.1
Jacobson et al®™! RP Jerusalem 1973-1978 63 =
Stonnington et al™ RP Olmsted (EEUU) 1960-1979 15 -
Nyhlin et al™” RP Sweden 1974-1981 - 49
Stewénius et al™ RP Malmo (Sweden) 1958-1982 5.5 -
Grossman et al™ RP Central Israel 1979 5.1 =
Ekbom et a"®” RP Sweden 1965-1983 10.4 -
Shivananda et al®" RP Leiden (Holland) 1979-1983 7 -
Odes et al'™ RP South Israel 1961-1985 5.8 -
Odes et al™ RP Beer Shiva 1981-1985 5.8 -
Stowe et al"*" RH Rochester (USA) 1973-1986 23 3.9
Niv et al®” RP North Israel 1977-1986 3.8 -
Lindberg et al"*” RP Sweden 1963-1987 - 6.1
Langholz et al™ RP Copenhagen 1962-1987 8.1 -
Munkholm et al™ RP Copenhagen 1962-1987 - 41
Lapidus et al™ RP Stockholm 1955-1989 - 4.6
Bjornsson et al”™” RP Island 1980-1989 11.7 3.1
Thomas et al”" RP Cardiff (UK) 1986-1990 - 5.9
Tan et al'*! RH Singapore 1981-1991 8.6 13
Morita et al™” RH Japan 1991 5.85 0.51
Tsianos et al” RP Nor East Greece 1982-1991 4 0.3
Odes et al”™ RP Israel 1987-1992 = 42
Fonager et al”* RP Denmark 1981-1992 13.2 46
Tragnone et al” RP Ttaly 1981-1992 5.2 23
Trallori et al”™ RP Florence 1990-1992 9.6 34
Linares de la Cal et a RH Panama Argentina 1987-1993 1.2 0
Loftus et al”*! RP Olmsted (USA) 1940-1993 7.6 6.9
Shapira et al” RP Kineret (Israel) 1965-1994 35 -
Bernstein et al” RP Canada 1989-1994 14.3 14.6
Blanchard et al® RP Canada 1987-1996 15.6 15.6
Yapp et al” RP Cardiff (UK) 1991-1995 - 5.6
Rubin et al®™ RP UK 1995 13.9 8.3
Niv et al® RP Israel 1987-1997 - 5
Yang et al*” RP Seoul (Chorea) 1986-1997 0.68 -
Garcia Rodriguez et al®” RP UK 1995-1997 11 8
Tsianos et al®™ RP Greece 1982-1997 4 0.3
Molinie et al®! RP France 1988-1999 4 6
Bernstein et al'® RP Canada 1998-2000 11.8 134
Loftus et al®” RP Olmsted (USA) 1940-2000 8.8 7.9
Lakatos et al'® RP Hungary 1977-2001 11.01 4.68
Lapidus et al® RP Stockholm 1990-2001 = 8.3
Tsironi et al®™ RP UK 1997-2001 8.2 7.3
Al-Gamdi et al® RH Indian 1983-2002 = 0.94
Jacobsen BA et al'® RP Denmark 1998-2002 16.8 9.6
Gheorghe et al™ RH Rumania 2002-2003 0.97 05
Nerich et al™ RP France 2000-2003 7.2 8.2
Yang et al*” RP Seoul 1986-2005 0.53 1.51
Cachia et al™ RP Malta 1993-2005 8.16 13

RP: Retrospective poblational; RH: Retrospective hospital.
Europe. It is worth to remember that in 1991 the habitants/year: Croatial”!, North of Francel'®!)

socioeconomic status varied greatly in Europe, with

BrusselsP?, GermanyP®” and Estonial".

Northern countries considerably more wealthy, a gap
that is considerably less profound in 2008. With these
results, we would like to highlight data from different
areas: Exceeding 10 UC patients/100000 habitants/
year: Iceland™", Notrway!"*""l, Copenhagen!"¥, Heraklion
(Gtreece)P and more recent Spanish studies*;
Between 5 and 10 UC patients/100 000 habitants/yeat:
Leicester (UK)P!, Maastricht™®! France®), TtalyP™ and
most Spanish studies®*l; Below 5 UC patients/100 000

Spain is one of the European countries with
more prospective and population-based published
studies®"! (Figure 3). The results are faitly uniform
in the studies made at the same time periods, with
high incidence areas in the latest published studies
as Navarra® and Asturias®. The results of Spanish
studies are not different from those presented
throughout Europe (data varying from 5 to 10 cases of
UC/100000 habitants/year and from 3.5 to 6.5 cases
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Figure 2 UC and CD incidence in prospective and poblational. European studies excepting Spain. Different color means there is more than one study in the same

country and goes in chronological order from the first published study to the last.
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Figure 3 Prospective and population-based Spanish studies over time. UC: Incidence rates from 1993 to 2006; CD: Incidence rates from 1976 to 2006.

of CD/100000 habitants per yeat). When comparing
the results of the European study, data from Spanish
studies are similar: North Europe (UC-CD =
9.5-5.83/100000 habitants per year) versus (UC-CD
= 8.79-3.84/100 000 habitants per year) in southern
Europe versus (UC-CD = 7-9.3/4.8-6.08/100 000
habitants per yeat) in Spain.

VARIATIONS IN INCIDENCE OVER TIME

The general observations in northern Europe and
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America show that incidence of UC increased
substantially in the early and middle third of 1900,
without changes afterwards, while the incidence of CD
has been rising since the mid-1900sP. In Western wortld,
it has been a clear increase in incidence in both CD
and UC during the sixties and seventies after reaching a
plateau between 7 and 12 new cases/100000 habitants
per year, respectively. Nowadays, rates tend to stabilize
in areas of high incidence as in northern Europe and
America, while in areas with low incidence as southern
Europe, Asia and developing countries” these incidence
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Figure 5 UC and CD incidence rates in Asturias from 1954 to 2006.

dada keep raising;

However, the truth is that we do have little reliable
data to establish these comparisons. Few studies are
repeated in the same areas and with the same diagnosed
criteria or at different consecutive periods or long-
term monitoring. In many cases, rates come indirectly
from studies with records of hospital admissions and
mortality studies. Moreover no less than 12% of patients
diagnosed of UC have to be reclassified, as it has been
desctibed in some studies”. In Figutes 3 and 4 we show
the studies in the same areas at different periods of time
describing differences in incidence rates over time.

In Canada and the United States, and although
we have already commented that the methodology
is retrospective, data collection of incident cases
is comprehensive and based on a database created
specifically to collect all incident cases of inflammatory
bowel disease; the advantage of these studies is to be
able to observe how incidence of these diseases vaties
over time because data are collected using the same
methodology and results are easily comparable. The
American Group has published 3 studies™ analyzing
the incidence of UC and CD between 1940 and 2000,
describing a progressive increase since 1940 in both
diseases, afterwards their data remain stable about 30
years, and later on, incidence starts increasing again
mainly with CD (increase of 31%) since 1991 remaining

UC incidence stable and even declining (7%). The
Canadian group has also published 3 studies! showing
the higher incidence of CD never published and
described since 1987, remaining stable since then until
now; the incidence rates of UC are also high, but similar
to other European countries (Iceland, Denmark) and
also remains stable.

Analyzing the evolution of incidence rates in
European countries we can see that in most of them
both rates of UC and CD have been increasing over
the years. In relation to UC, we see how the population
studies conducted in France"? Greecel** and
NetherlandsP**! show a gradual increase over time; in
Norway remains stable and even “declining” but with
very high levels (14.8-13.6/100000 inhabitants pet year).
In relation to CD, we can see analogous evolution as
UC except in France where this trend seems to be the
opposite, but with little difference between the studies
(4.9-4.05/100000 habitants per year).

In Spain, we can see how incidence of UC increases
gradually with the only exception of one study®! and
also, we can see how clearly CD incidence has increased
progressively since 1978 in which the first prospective
and population study of CDP? was conducted in our
country with rates of 0.5 patients/100 000 habit per yeat.
The 2 studies conducted more recently in Spain, show
really high incidence rates of both UC and CD: Arin
et al* in Navarra observed an incidence between
2001 and 2003 from UC and EC of 9.57 and 585
patients/100 000 habit per year respectively; the Astutrian
study (Figure 5), with a long-term follow-up (historical
cohort from 1954 until December 2006)%" noted how
since 1954 incident cases of IBD have been gradually
increasing, with two points of inflection in the 80’s
and in 1991. The first coincides with the introduction
of endoscopy in our hospitals as a diagnostic method
and the second coincides with the beginning of the
prospective study. You can see a clear increase of
incidence in the second period of the study, but these
results may be biased, since in the first period, the
data are retrospective. Finally, in prospective study
(1991-2000) there are no significant differences in
incidence rates (P = 0.08).
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CONCLUSION 11 Bjyrnsson S, Jyhannsson JH. Inflammatory bowel
disease in Iceland, 1990-1994: a prospective, nationwide,
To summarize, we can conclude that: Incidence rates epidemiological study. Eur | Gastroenterol Hepatol 2000; 12:
have been increasing in developed countries and 3138 _
finally reaching a plateau in most studies. Data from 12 Vind L, Riis L, Jess T, Knudsen E, Pedersen N, Elkjaer
. M, Bak Andersen I, Wewer V, Norregaard P, Moesgaard
underdevel.oped C.Ountrles arc scarce and O.f low F, Bendtsen F, Munkholm P. Increasing incidences of
methodologlcal quﬂhty, but most suggest lower incidence inflammatory bowel disease and decreasing surgery rates
rates of IBDs in these areas. in Copenhagen City and County, 2003-2005: a population-
The geographical variability is, in part, the based study from the Danish Crohn colitis database. Am |
consequence of differences in methods and diagnostic Gastroenterol 2006; 101: 1274-1282
R K 13 Haug K, Schrumpf E, Halvorsen JF, Fluge G, Hamre E,
resources. However, when sequential and reliable data Hamre T, Skjollingstad R. Epidemiology of Crohn's disease
are available from the same atea, incidence rates do really in western Norway. Study group of Inflammatory Bowel
change. Disease in Western Norway. Scand | Gastroenterol 1989; 24:
The rather quick change of incidence does strongly 1271-1275
: 14 Haug K, Schrumpf E, Barstad S, Fluge G, Halvorsen JF.
suggest that environmental factors have a clear Evidomi . o
i . K pidemiology of ulcerative colitis in western Norway. Scand
etiological role in IBDs. The factor (or factors) has ] Gastroenterol 1988; 23: 517-522
something in common with economical development: 15 Kildebo S, Nordgaard K, Aronsen O, Breckan R, Burhol
those diseases seem to raise in parallel with per capita PG, Jorde R. The incidence of ulcerative colitis in Northern
incomel®. Norway from 1983 to 1986. The Northern Norwegian
New, methodologically sound studies are needed. SGg%Sgg%entemlogy Society. Seand ] Gastroenterol 1990; 25:
We need transversal studies, but longitudinal ones with 16 Moum B, Vatn MH, Ekbom A, Aadland E, Fausa O,
long-term follow-up will be probably more important to Lygren I, Stray N, Sauar J, Schulz T. Incidence of Crohn's
reveal new clues for etiological investigation. disease in four counties in southeastern Norway, 1990-93.
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