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Abstract
AIM: To estimate the incidence of collagenous colitis 
(CC) in southern Sweden during 2001-2010. 

METHODS: Cases were identified by searching for 
CC in the diagnostic registers at the Pathology Depart-
ments in the county of Skåne. The catchment area 
comprised the south-west part of the county (394 307 
inhabitants in 2010) and is a mixed urban and rural 
type with limited migration. CC patients that had under-
gone colonoscopy during the defined period and were 
living in this area were included in the study regardless 
of where in Skåne they had been diagnosed. Medical 
records were scrutinized and uncertain cases were re-
assessed to ensure that only newly diagnosed CC cases 
were included. The diagnosis of CC was based on both 
clinical and histopathological criteria. The clinical crite-

rion was non-bloody watery diarrhoea. The histopatho-
logical criteria were a chronic inflammatory infiltrate in 
the lamina propria, a thickened subepithelial collagen 
layer ≥ 10 micrometers (µm) and epithelial damage 
such as flattening and detachment.

RESULTS: During the ten year period from 2001-2010, 
198 CC patients in the south-west part of the county 
of Skåne in southern Sweden were newly diagnosed. 
Of these, 146 were women and 52 were men, i.e., a 
female: male ratio of 2.8:1. The median age at diag-
nosis was 71 years (range 28-95/inter-quartile range 
59-81); for women median age was 71 (range 28-95) 
years and was 73 (range 48-92) years for men. The 
mean annual incidence was 5.4/105 inhabitants. During 
the time periods 2001-2005 and 2006-2010, the mean 
annual incidence rates were 5.4/105 for both periods 
[95% confidence interval (CI): 4.3-6.5 in 2001-2005 
and 4.4-6.4 in 2006-2010, respectively, and 4.7-6.2 
for the whole period]. Although the incidence varied 
over the years (minimum 3.7 to maximum 6.7/105) no 
increase or decrease in the incidence could be identi-
fied. The odds ratio (OR) for CC in women compared to 
men was estimated to be 2.8 (95% CI: 2.0-3.7). The 
OR for women 65 years of age or above compared to 
below 65 years of age was 6.9 (95% CI: 5.0-9.7), and 
for women 65 years of age or above compared to the 
whole group the OR was 4.7 (95% CI: 3.6-6.0). The 
OR for age in general, i.e., above or 65 years of age 
compared to those younger than 65 was 8.3 (95% CI: 
6.2-11.1). During the last decade incidence figures for 
CC have also been reported from Calgary, Canada dur-
ing 2002-2004 (4.6/105) and from Terrassa, Spain dur-
ing 2004-2008 (2.6/105). Our incidence figures from 
southern Sweden during 2001-2010 (5.4/105) as well as 
the incidence figures presented in the studies during the 
1990s (Terrassa, Spain during 1993-1997 (2.3/105), Ol-
msted, United States during 1985-2001 (3.1/105), Öre-
bro, Sweden during 1993-1998 (4.9/105), and Iceland 
during 1995-1999 (5.2/105) are all in line with a north-
south gradient, something that has been suggested be-
fore both for CC and inflammatory bowel disease. 
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CONCLUSION: The observed incidence of CC is com-
parable with previous reports from northern Europe 
and America. The incidence is stable but the female: 
male ratio seems to be decreasing. 

© 2012 Baishideng. All rights reserved.

Key words: Collagenous colitis; Epidemiology; Incidence; 
Microscopic colitis

Peer reviewers: Hugh J Freeman, Professor, MD, CM, FRCPC, 
FACP, Department of Medicine, University of British Columbia, 
UBC Hospital 2211 Wesbrook Mall, Vancouver, BC V6T 1W5, 
Canada; Shotaro Nakamura, MD, Department of Medicine and 
Clinical Science, Kyushu University, Maidashi 3-1-1, Higashi-
ku, Fukuoka 812-8582, Japan

Vigren L, Olesen M, Benoni C, Sjöberg K. An epidemiological 
study of collagenous colitis in southern Sweden from 2001-2010. 
World J Gastroenterol 2012; 18(22): 2821-2826  Available from: 
URL: http://www.wjgnet.com/1007-9327/full/v18/i22/2821.htm  
DOI: http://dx.doi.org/10.3748/wjg.v18.i22.2821

INTRODUCTION
In 1976, a pathology colleague at our hospital, Clas G 
Lindström, received rectal biopsies for a second opinion. 
The patient was a 48-year-old woman with chronic non-
bloody watery diarrhoea and based on his observations 
he described the first ever case of  collagenous colitis 
(CC)[1]. In his case report, Lindström actually described 
a typical case of  CC, i.e., a middle-aged woman with 
chronic non-bloody watery diarrhoea. Independently, 
a group from Canada also reported this entity[2]. Other 
common CC symptoms include abdominal pain, weight 
loss and faecal incontinence[3-5]. The diagnosis of  CC 
can only be established by microscopic examination of  
colonic mucosal biopsies. Endoscopy usually reveals a 
macroscopically normal mucosa, although some changes 
may be seen with special staining methods, e.g. altered 
vessel formation and disturbed pattern of  the mucous 
membrane[6,7]. Histopathologically, CC is characterised by 
a thickened subepithelial collagen layer, combined with a 
chronic inflammatory infiltrate in the lamina propria and 
surface epithelial damage. In 1989, Lazenby[8] described 
lymphocytic colitis (LC), a similar condition clinically and 
histopathologically, but without a thickened subepithelial 
collagen layer. Collagenous colitis and LC are included in 
the umbrella term microscopic colitis (MC). 

About 10% of  patients investigated for non-bloody 
diarrhoea and with a macroscopically normal colonic 
mucosa are diagnosed with MC[8-11] even though an inci-
dence as high as 29% has been observed[12]. These figures 
indicate that the condition could be prevalent. Incidence 
data on CC is available from the mid 1990s[13]. Initially, 
CC was considered to be a rare disease, but with time it 
has become evident that the incidence of  CC is higher 
than was first anticipated. 

The aim of  this study was to estimate the incidence 
of  CC in a well-defined population in southern Sweden 
during the ten year period from 2001-2010. 

MATERIALS AND METHODS
Catchment area 
The catchment area in this study comprised the south-west 
part of  the county of  Skåne (the county had 1 243 329 
inhabitants on December 31st, 2010). The catchment area 
(including the cities of  Malmö and Trelleborg, and the vil-
lages Vellinge and Svedala) is a mixed urban and rural type 
with limited migration (from 2001 to 2010 the population 
increased by 13%, from 349 693 to 394 307 inhabitants). 
The town of  Malmö has the third largest population in 
Sweden, while Trelleborg is a small town. Vellinge and 
Svedala are smaller communities. In the catchment area 
there are two hospitals, one in Malmö and one in Trelle-
borg. Colonoscopy is carried out at both hospitals as well 
as by some private practitioners. There is only one Pathol-
ogy Department in the catchment area (in Malmö) and all 
mucosal colonic biopsy specimens from the hospitals in 
Malmö and Trelleborg as well as from the private practitio-
ners are sent to this Pathology Department. 

Patients
Patients living in the catchment area who underwent colo-
noscopy due to watery diarrhoea and were diagnosed with 
CC from 2001-2010, were included in the study. Cases 
were identified by searching for the diagnosis of  CC in 
the diagnostic register at the Pathology Department in 
Malmö. The medical records for the identified CC pa-
tients were subsequently scrutinized for clinical data to 
ensure that only newly diagnosed cases were included. 

Histopathologically uncertain cases as well as cases 
not diagnosed by an experienced gastrointestinal patholo-
gist were reassessed by a pathologist specialised in gastro-
intestinal pathology (Martin Olesen). Patients not fulfill-
ing the histopathological criteria for CC were excluded. 
Patients with a histopathological diagnosis of  “unspecific 
chronic inflammation” and with watery diarrhoea were 
also re-evaluated to identify putative missed CC cases. 

All CC patients living in the catchment area were 
included regardless of  where in Skåne they were diag-
nosed. To eliminate the risk of  missing patients living in 
the catchment area during the study period in 2001-2010, 
but having had a diagnostic colonoscopy with biopsies 
in adjacent areas outside the catchment area (i.e., in the 
remaining area of  Skåne), the diagnostic registers at the 
other three Pathology Departments in Skåne were scruti-
nized for cases with CC. In accordance with this, patients 
not living in the catchment area from 2001-2010, but di-
agnosed at our Pathology Department were excluded. 

All information regarding the size of  the population 
as well as age and sex distribution was obtained from Sta-
tistics Sweden, the central bureau for national socioeco-
nomic information. 

2822 June 14, 2012|Volume 18|Issue 22|WJG|www.wjgnet.com

Vigren L et al . Collagenous colitis in southern Sweden



Diagnostic criteria
The diagnosis of  CC was based on both clinical and 
histopathological criteria. The clinical criterion was non-
bloody watery diarrhoea. The histopathological criteria 
were as follows: (1) A chronic inflammatory infiltrate in 
the lamina propria; (2) A thickened subepithelial collagen 
layer ≥ 10 micrometers (µm); and (3) Epithelial damage 
such as flattening and detachment.

The subepithelial collagen layer was measured with an 
ocular micrometer in a well orientated section of  the mu-
cosa. Measurement of  the subepithelial collagen layer was 
obtained using special stains for collagen fibres (Masson’s 
trichrome or van Gieson) and/or reticulin fibres (Sirius red).

Statistical analysis
For the purpose of  calculating the incidence rate, it was 
assumed that the entire population in the catchment 
area was at risk. The incidence calculations were based 
on the date of  diagnosis and 95% confidence interval 
(CI): were included. The calculation of  mean annual inci-
dence/100 000 as well as age-related incidence was based 
on the number of  inhabitants on December 31st of  each 
year. Data on the studied population are presented as 

median and range/inter-quartile range (IQ) (25th-75th 
percentiles). Comparisons between groups were carried 
out using odds ratios (OR) and corresponding 95% CI. 

Ethics 
The study was approved by the Committee of  Research 
Ethics at Lund University.

RESULTS
Patients
In the ten year period from 2001-2010, 198 CC patients 
were newly diagnosed. Of  these, 146 were women and 52 
were men (female:male ratio 2.8:1). The median age at di-
agnosis was 71 years (range 28-95/IQ 59-81); for women 
median age was 71 (range 28-95) years and was 73 (range 
48-92) years for men (Figure 1). 

Incidence
During the time periods 2001-2005 and 2006-2010, the 
mean annual incidence rates were 5.4/105 for both periods 
(95% CI: 4.3-6.5 in 2001-2005 and 4.4-6.4 in 2006-2010, 
respectively, and 4.7-6.2 for the whole period). Conse-

2823 June 14, 2012|Volume 18|Issue 22|WJG|www.wjgnet.com

N
um

be
r 

of
 n

ew
ly

 d
ia

gn
os

ed
 

co
lla

ge
no

us
 c

ol
iti

s 
pa

tie
nt

s

60

50

40

30

20

10

0

All
Women
Men

0-9        10-19      20-29     30-39      40-49      50-59      60-69      70-79      80-89     90-99
                                                          Age at diagnosis (yr)

Figure 1  Age- and sex-specific annual incidence of collagenous colitis in southern Sweden.
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Figure 2  Annual incidence of collagenous colitis in southern Sweden.
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tion for these reported increases in incidence rates could 
be an increased awareness of  CC and more frequent use 
of  colonoscopies with biopsies in the diagnostic pro-
cedure, although there was probably a true increase in 
incidence as well. The incidence of  other gastrointestinal 
disorders such as ulcerative colitis, Crohn’s disease and co-
eliac disease has increased in the Western world during the 
last few decades[18-21] and the influence of  a common en-
vironmental factor (or several) cannot be ruled out. Inter-
estingly, coeliac disease- similar to CC-has also increased 
over the last few decades and these diseases are related to 
each other[22]. Lansoprazole and other proton pump in-
hibitors are, in addition to nonsteroidal anti-inflammatory 
drugs, associated with a higher risk of  CC[22-30]. The pos-
sibility that other factors such as infectious agents and 
components in our food could contribute to the increased 
incidence has also been contemplated.

The time period of  ten years in our study is fairly 
long and provides information on possible fluctuations 
in the CC incidence rate in our catchment area during the 
period 2001-2010. Despite some variation in the annual 
incidence we did not observe any significant increase or 
decreases in the incidence during the study period. This is 
in contrast with the reported increases mentioned above. 
The stable incidence in our study might be due to the 
fact that CC was described at our hospital in Malmö by 
Lindström as early as 1976, i.e., 35 years ago. Accordingly, 
CC has been known among medical doctors in this area 
for more than 30 years, and as a consequence regular use 
of  colonoscopies, with multiple biopsies throughout the 
entire length of  the colon, has been standard in the diag-
nostic procedure of  chronic watery diarrhoea for a long 
time. Furthermore, there has been a close clinical and 
scientific collaboration between gastroenterologists and 
pathologists within the field of  CC.

During the last decade incidence figures for CC have 
been reported from Canada during 2002-2004 (4.6/105) 
and from Spain during 2004-2008 (2.6/105)[16,17]. There 
was a considerable difference in the incidence of  CC in 
these studies despite the fact that the study periods were 
similar and relatively recent. Fernandez-Banares high-
lighted the possibility of  a north-south gradient with a 

quently, although the incidence rates varied over the years 
(minimum 3.7 to maximum 6.7/105) no increase or de-
crease could be identified (Figure 2, Tables 1 and 2).

The OR for CC in women compared to men was esti-
mated to be 2.8 (95% CI: 2.0-3.7). The OR for women 65 
years of  age or above compared to below 65 years of  age 
was 6.9 (95% CI: 5.0-9.7), and for women 65 years of  age 
or above compared to the whole group the OR was 4.7 
(95% CI: 3.6-6.0). The OR for age in general, i.e., above 
or 65 years of  age compared to those younger than 65 
was 8.3 (95% CI: 6.2-11.1). 

DISCUSSION
Information on the incidence of  CC is available from 
one centre in the United States, one in Canada and a 
few in Europe (including Örebro in the central part of  
Sweden). Our study has added information on the epi-
demiology of  CC in the southern part of  Sweden. We 
report a mean annual incidence of  CC of  5.4/105 for 
the period 2001-2010, which is in line with previous 
data from Örebro in central Sweden during 1993-1998 
(4.9/105)[11], and is in accordance with the reported fig-
ures from Olmsted County, Minnesota, United States 
from 1997-2001 (6.2/105)[14], Iceland from 1995-1999 
(5.2/105)[15]and Calgary, Alberta, Canada from 2002-2004 
(4.6/105)[15,16]. However, these findings are in contrast 
to the incidence reported from Terrassa, Spain during 
2004-2008 (2.6/105)[17](Table 2). Although the findings 
are not contradictory or novel in comparison with, for 
example, the report from Örebro[11], the number of  cases 
is large and the epidemiological information is updated in 
a new region that has not been studied before. 

Most relevant from the Swedish perspective, are the 
extensive investigations from Örebro, in the central part 
of  Sweden, where the incidence rates were calculated over 
a 15-year period from 1984-1998. An increased incidence 
of  CC from 1.8/105 in 1984-1993 to 3.7/105 in 1993-1995 
and 6.1/105 in 1996-1998 was reported[11,12]. In Spain, the 
incidence increased from 1.1/105 in 1993-1997 to 2.6/105 
in 2004-2008[10,17]. In accordance with these reported 
increases, the Minnesota data from 1985 to 2001 show 
the same phenomenon. In 1985-1997, the incidence was 
1.6/105 compared to 7.1/105 in 1998-2001[14]. An explana-

Table 1  Mean annual incidence of collagenous colitis year by 
year during 2001-2010

Year Annual incidence/105 (total) Annual incidence/105 (women)

2001 6.6   7.8
2002 5.1   6.1
2003 4.5   4.9
2004 6.7   8.7
2005 3.9   6.5
2006 4.4   6.9
2007 3.7   6.3
2008 5.8   8.3
2009 6.4   9.1
2010 6.6 12.5

Table 2  Mean annual incidence and female:male ratio of 
collagenous colitis in different countries/100  000 inhabitants

Ref. Time 
period

N Mean annual 
incidence1

Female:male 
ratio

Raclot et al[32] 1987-1992    0.6
Bohr et al[13] 1984-1993   30 1.8 9
Pardi et al[14] 1985-2001   46 3.1    4.4
Fernández-Bañares et al[10] 1993-1997   23    2.3    4.8
Olesen et al[11] 1993-1998   51 4.9    7.5
Agnarsdottir et al[15] 1995-1999   71 5.2    7.9
Williams et al[16] 2002-2004   75 4.6
Fernández-Bañares et al[17] 2004-2008   40    2.6    3.4
Present study 2001-2010 198 5.4    2.8

1Southern (left) and northern (right) latitudes. N: Number of new collag-
enous colitis patients.
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higher incidence further north compared to those closer 
to the equator[17]. This possibility is further strengthened 
by our study. A larger number of  studies have been listed 
in Table 2 to illustrate this phenomenon. This is also in 
line with the north-south gradient suggested for inflam-
matory bowel disease[31]. 

The female: male ratio in the present study (2.8:1) was 
significantly lower than that in previous reports (Table 2). 
The previous Swedish studies from Örebro reported a 
female: male ratio as high as 9 and 7.5 in 1984-1993 and 
1993-1998, respectively. Interestingly, it might very well 
be that the ratio may have decreased over the years as 
indicated in Table 2, which to the best of  our knowledge, 
has not been reported before. 

The OR calculated for age in general, women com-
pared to men, older women compared to younger 
women, and older women compared to the whole group 
indicated that the risk of  acquiring CC is higher in older 
persons, especially women, which is in line with observa-
tions from several other studies. Based on the levels for 
the different OR it could be speculated that age (OR 8.3 
for age in general and 6.9 for older women) contributes 
more than sex (OR 2.8) to the risk of  CC. 

The geographical area studied, the south-west part 
of  Skåne, a county in southern Sweden, has several ad-
vantages for carrying out epidemiological studies. The 
organisation for medical care is well defined, with two 
hospitals and one Pathology Department. The catch-
ment area per se is also well defined. In addition, the mi-
gration rate in the area is limited. Furthermore, the use 
of  personal identity numbers in Sweden that follow the 
individual throughout her or his entire life span makes 
it possible to identify every individual with CC in the re-
gion and to determine whether she or he lives within the 
catchment area. Accordingly, the conditions for conduct-
ing an epidemiologic CC study in Sweden are favourable. 
Another strength of  this CC study was the precautions 
taken to identify patients who belonged to the catchment 
area but who had been diagnosed in another part of  the 
county, by scrutinizing residents with CC at all Pathology 
Departments in Skåne. This study is also fairly large with 
198 identified CC cases during the period (Table 2). 

In conclusion, we observed a mean annual incidence 
of  CC in southern Sweden of  5.4/105, in line with previ-
ous data. In contrast to previously reported increases in 
the incidence rate, we report a stable incidence during the 
ten year study period from 2001-2010. The female: male 
ratio (2.8:1) was lower than previously reported. Based 
on data from available studies it seems that the female: 
male ratio is decreasing. In accordance with previously 
presented data it also seems that CC is more common in 
northern countries. 
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