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Abstract

Background and Aims: Inflammatory bowel disease [IBD] is a chronic disease which affects 
up to 0.5% of the population. Various extraintestinal manifestations occur, among which are 
rheumatic manifestations, grouped together under the name spondyloarthritis. The objective of 
this systematic review and meta-analysis was to give a systematic overview of the prevalence and 
incidence of spondyloarthritis in patients with inflammatory bowel disease.
Methods: We systematically searched Embase, Pubmed, OvidSP, Scopus, and Web-of-Science databases 
from inception to August 2016. All articles that addressed the prevalence or incidence of the different 
features of spondyloarthritis in adult inflammatory bowel disease patients were included. Methodological 
quality was assessed using a modified quality assessment tool developed for prevalence studies.
Results: A total of 71 studies were included, reporting on the prevalence of sacroiliitis, ankylosing 
spondylitis, arthritis, enthesitis, and dactylitis. Pooled prevalences were calculated for sacroiliitis 
(10%; 95% confidence interval [CI] 8–12%), ankylosing spondylitis [3%; 95% CI 2–4%], and arthritis 
[13%; 95% CI 12–15%]. Geographical area, setting and use of different criteria contribute to the large 
heterogeneity. Few estimates were available for enthesitis [prevalence range from 1% to 54%] and 
dactylitis [prevalence range from 0% to 6%]. Only three incidence studies were identified, which 
report cumulative incidences from 5 to 30 years.
Conclusions: Spondyloarthritis occurs in up to 13% of patients with IBD. Ankylosing spondylitis is 
the least common [3%] followed by sacroiliitis [10%] and peripheral arthritis [13%].

Key Words:  Extra-intestinal manifestations; spondyloarthritis; epidemiology

1. Introduction

Inflammatory bowel disease [IBD] is a common chronic inflam-
matory disease of the gastro-intestinal tract, which encompasses 

both Crohn’s disease [CD] and ulcerative colitis [UC]. IBD can be 
accompanied by a number of extra-intestinal manifestations [EIM] 
in multiple organ systems, among which rheumatic manifestations 
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are grouped together under the name spondyloarthritis [SpA], which 
might affect 2–46% of IBD patients.1–4 SpA can lead to a reduced 
quality of life as well as work disability, and is therefore a cause of 
significant burden on patients as well as on society as a whole.5–8 
Without treatment, severe joint deformations can occur, in both the 
peripheral joints and the spine. Detection of patients developing SpA 
is therefore important, as early and adequate treatment can prevent 
these complications.

In gastroenterology, a distinction is made between type 1 and type 
2 arthritis. Type 1 arthritis parallels IBD activity, usually affects five 
joints or less, and tends to be self-limiting. Type 2 arthritis usually 
affects more than five joints and does not correlate with IBD activity.3 
Although this distinction is widely used in gastroenterology practice, it 
is not often used by rheumatologists. Rheumatologists tend to follow 
the recently developed Assessment in SpondyloArthritis International 
Society [ASAS] criteria, which make a distinction between axial and 
peripheral manifestations.9,10 Both axial and peripheral manifesta-
tions can occur in patients with IBD.

With regard to the axial manifestations of SpA, the main symp-
tom is chronic low back pain induced by inflammation of the sacro-
iliac joints, the so-called sacroiliitis [SI]. Ankylosing spondylitis [AS] 
is the best known subtype; however it is the least frequent manifes-
tation. In peripheral SpA, arthritis, enthesitis, and dactylitis are the 
main symptoms. Arthritis can be observed in every peripheral joint, 
with a preference for the large joints. Enthesitis indicates inflamma-
tion of the tendon insertion to the bone. This can occur in every 
location of tendon insertions to bone, but best-known locations are 
the Achilles heel and the fascia plantaris. Dactylitis is a less common 
manifestation of SpA and indicates the presence of inflammation of 
an entire digit, the so-called sausage-fingers or toes. Patients with 
IBD are at increased risk for developing SpA but prevalence estimates 
based on the recently accepted definition of axial and peripheral 
joint manifestations are lacking. In this systematic review, we sum-
marise the prevalence and incidence of the various axial and periph-
eral joint manifestations of SpA in patients with IBD. Secondly, we 
perform a meta-analysis to estimate the point prevalence of SI, AS 
and peripheral arthritis in patients with IBD.

2. Methods

This systematic review was reported in accordance with the PRISMA 
guidelines.11

2.1. Literature search
In collaboration with a medical librarian, a search strategy was 
developed. Medline, Embase, Web of Science, and Pubmed as pub-
lisher were searched to identify relevant studies from database incep-
tion to August 2016. Key words included terms and synonyms for all 
joint manifestations of spondylarthropathies, inflammatory bowel 
disease [including Crohn’s disease and ulcerative colitis], incidence, 
and prevalence. The full search strategy is available in supplemen-
tary file S1, at ECCO-JCC online.

2.2. Selection of studies
Inclusion of studies was based on a two-stage process; first, titles 
and abstracts were screened for eligibility followed by retrieval of 
full-text articles to further check the eligibility criteria. One investi-
gator [MK] screened all articles for eligibility on title and abstract 
and subsequently the full text of all articles that had passed the 
first eligibility screening. Studies were eligible if they: [i] were writ-
ten in Dutch or English language; [ii] had an observational design; 

and [iii] described the prevalence of axial manifestations [SI, AS] or 
peripheral joint manifestations [arthritis, enthesitis, or dactylitis] 
in patients diagnosed with IBD. Studies were excluded if they were 
only published as conference abstracts or contained no original data. 
 The reference section in review articles and original studies were 
searched for additional studies.

2.3. Data extraction
Data were extracted by one investigator [MK] according to a pre-
defined data form. The following information was extracted: setting 
(population-based, secondary care, tertiary care [university hospi-
tal]), type of study, study population, number of IBD patients par-
ticipating, mean age and percentage women of IBD patients, criteria 
for establishment of IBD, disease duration of IBD, case definition 
of axial and peripheral joint manifestations of SpA, outcome meas-
urement, outcome assessor, and number of cases of different SpA 
manifestations.

2.4. Assessment of methodological quality
MK assessed all and AW or JL each assessed half of the papers for 
methods of data collection by a quality list, comprising six yes/no 
questions. The quality list was based on a recently developed qual-
ity assessment tool for prevalence studies, slightly adjusted for our 
situation.12 We included the questions about representativeness of 
the sample for the target population, appropriate recruitment of the 
study participants, adequate sample size calculation, and whether 
the data analysis was conducted with sufficient coverage of the iden-
tified sample. With regard to case ascertainment, we included ques-
tions about whether objective, standard criteria were used for the 
establishment of a case and if the condition was measured reliably 
[meaning by a qualified outcome assessor]. The full quality assess-
ment tool with instructions on how we applied the tool can be found 
in supplementary file S2, available at ECCO-JCC online. All papers 
were discussed between MK and AW or JL and disagreements were 
resolved by consensus.

2.5. Pooling of data
A meta-analysis was performed for the prevalence of the axial mani-
festations AS and SI and for the peripheral manifestation arthritis in 
patients with CD and UC. For the peripheral manifestations enthesi-
tis and dactylitis, too few studies were available for pooling, so these 
were described narratively.

Meta-analysis was performed using the ‘metaprop’ command 
in Stata 13, using a random effects model.13 I2 was used to calcu-
late the between-study heterogeneity. Meta-analysis according to 
different subgroups was performed to explore possible sources of 
heterogeneity.

3. Results

3.1. Search results
The search resulted in 4533 publications [Figure 1]. After removing 
duplicates, 2780 publications remained and were screened on title 
and abstract. Eventually 658 publications were found eligible for 
full-text review, after which 71 publications were included. These 
71 publications reported on the prevalence of the different axial and 
peripheral joint manifestations of SpA in either CD or UC. Seven 
studies did not specify the type of inflammatory bowel disease and 
are described as unspecified IBD. The characteristics of the included 
studies are shown in Table 1.
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3.2. Risk of bias
A complete overview of the assessment of methodological qual-
ity can be found in supplementary file S2, available at ECCO-JCC 
online. In Table 2, the different items of the quality list are shown 
with the percentage of studies that scored positive on this item. 
The majority of studies had a sample representative of the target 
population [63.4%] and most studies recruited their patients in an 
appropriate way [90.1%], meaning consecutively, at random, or all 
patients being selected for the study. None of the studies reported 
a sample size calculation, but a slight majority did conduct an ade-
quate data-analysis [59.2%]. With regard to case ascertainment, in 
56.3% objective standard criteria were used and in 46.5% of the 
studies the condition, meaning SpA, was measured reliably.

3.3. Prevalence of axial involvement
In all, 59 studies [125 estimates] reported the prevalence of axial 
SpA in patients with IBD.14–66

3.3.1. Sacroiliitis
The prevalence of SI in patients with IBD was described in 41 studies 
[59 estimates][see supplementary file S3, available at ECCO-JCC onl
ine].16–18,21–26,28,30–32,34,35,37–40,42,43,45–49,51,52,55,57–62,65,67–71 The pooled preva-
lence of SI in IBD patients is estimated to be 10% [95% CI 8–12%], 
with an I2 of 94.3%. The prevalence of SI is higher in patients with CD 
[13%, 95% CI 1–17%] than in patients with UC [7%, 95% CI 4–11%].

As there was considerable heterogeneity in the observed preva-
lence between studies, we explored the variability by a meta-analysis 
of subgroups according to different demographical and study char-
acteristics [Figure 2]. Higher prevalences were observed in European 
and studies [11%; 95% CI 8–15% and11%; 95% CI 7–16%], 
compared with North-America [7%; 95% CI 2–14%] and South-
America [5%; 95% CI 2–9%]. With regard to mean age, the preva-
lence seemed highest in the three studies for age category 20–30 years 
of age, with 16% [95% CI 8–27%]. In the age group 30–40 years, 

the prevalence dropped towards 9% [95% CI 5–14%], to rise again 
slightly in the age groups of 40–50 years and 50–60 years. Studies 
were performed in different settings, resulting in higher prevalences 
of SI in tertiary care [15%; 95% CI 1–22%] compared with sec-
ondary care [7%; 95% CI 5–11%] and population-based studies 
[3%; 95% CI 1–7%]. The use of clinical evaluation also resulted in 
a higher prevalence [15%, 95% CI 10–21%] than studies using case 
records or a self-reported diagnosis as outcome. The use of different 
imaging techniques to establish an SI did not seem to have much 
influence on the prevalence estimates, with an estimate of 12% [95% 
CI 8–16%] when using X-ray, 15% [95% CI 5–29%] when using 
computed tomography [CT] and 10% [95% CI 6–14%] when using 
magnetic resonance imaging [MRI].

When making the distinction between subclinical SI [i.e. no 
pain or stiffness] and clinical SI, the prevalence differed slightly. 
The prevalence of subclinical SI was estimated to be 11% [95% 
CI 7–17%] in 12 studies [18 estimates].21,24,31,32,34,35,38,40,45,46,51,62 
The prevalence of clinical SI was estimated to be 8% [95% CI 
6–10%].16–18,22–26,28,30,32,34,37–40,42,43,47–49,52,55,57–62,65,67–71

3.3.2. Ankylosing spondylitis
The prevalence of AS in IBD patients was described in 43 studies 
[64 estimates] [see supplementary file S3, available at ECCO-JCC 
online]. The pooled prevalence of AS was 3% [95% CI 2–4%] with 
considerable heterogeneity [I2  =  81.9%]. Patients with CD had a 
slightly higher prevalence of AS than patients with UC: 4% [95% CI 
3–5%] compared with 2% [95% CI 1–3%].

To look into potential explanations for the heterogeneity, the 
prevalence estimates for AS are shown in Figure 3 according to 
several demographical and study characteristics. For geographical 
area, the prevalence of AS in IBD patients was highest in Europe 
with 3% [95% CI 3–4%]and North America [3%; 95% CI 2–5%]. 
The prevalence was slightly lower in South America and Asia with 
2% [95% CI 0–5% and 1–3%, respectively]. For the mean age of 

4533 potentially relevant articles
identied through database searching

2 additional articles identied through
other sources

2780 potentially relevant articles after removing
duplicates, screened on title and abstract

2122 articles
excluded

587 articles excluded

183 conference abstract
165 no original data

96 language
96 no prevalence

47 no primary objective

658 full-text articles
assessed for eligibility

71 studies included 
in systematic review

Figure 1. Flow diagram of study selection.
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the study population, patients of younger age [age group 20–30] 
had a slightly higher prevalence of AS, based on two estimates [4%; 
95% CI 3–6%], compared with older age groups [3%; 95% CI 

1-5%]. Study characteristics like setting, outcome measurement, 
and case ascertainment seemed to influence the reported preva-
lences. The differences are small, with slightly higher prevalences 
in tertiary care setting, diagnoses based on clinical evaluation, and 
the use of the recommended [modified] New York criteria to diag-
nose AS.

3.3.3. Unspecified axial involvement
Six studies [nine estimates] did not specify the type of axial 
involvement; in these studies the prevalence ranged from 1 to 
16%.14,15,33,36,53,72 One recent study [two estimates] used the new 
ASAS criteria to diagnose axial spondyloarthritis. Since axial spon-
dyloarthritis can be diagnosed without abnormalities on imaging 
[which are required for diagnosing AS], these estimates are higher at 
18% for UC and 19% for CD.

Table 2. Risk of bias assessment.

Query % positive

Was the sample representative of the target population? 63.4
Were study participants recruited in an appropriate way? 90.1
Was the sample size adequate? 0
Was the data analysis conducted with sufficient coverage  
of the identified sample?

59.2

Were objective standard criteria used for the measurement  
of the condition?

56.3

Was the condition measured reliably? 46.5
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Figure 2. Meta-analysis of the prevalence of sacroiliitis in inflammatory bowel disease [IBD] patients.
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3.4. Prevalence of peripheral involvement
A total of 103 estimates from 52 studies were available for the prev-
alence of peripheral joint manifestations of SpA in IBD patients[see 
supplementary file S3].

3.4.1. Arthritis
The pooled prevalence of peripheral arthritis [79 estimates] was 13% 
[95% CI 12–15%] with a high heterogeneity [I2 = 92.3%].14–16,18,20, 
22–27,29,30,32–34,36–38,41,42,44,45,47–53,55,56,58,60–67,69–78 Forty estimates were avail-
able for CD and 37 for UC, and two studies did not specify the type 
of IBD. The prevalence was highest in this unspecified IBD with 17% 
[95% CI 14–20%], followed by CD [15%; 95% CI 12–18%] and 
UC [12%; 95% CI 9–15%].

Figure 4 shows the estimates according to several subgroups, which 
might explain the heterogeneity. With regard to geographical area, the 
prevalence seemed comparable among the different continents. Most 
studies were available from Europe [14%; 95% CI 11–16%] and 
Asia [14%; 95% CI 9–20%], followed by North and South America 
[13%; 95% CI 9–17% and 12%; 95% CI 6–20%, respectively]. The 
prevalence of arthritis in IBD seemed to be decreasing with increas-
ing age. The prevalence in the youngest age group of 20–30 years was 
25% [95% CI 19–32%], whereas the prevalence in the age group of 

50–60 years was 2% [95% CI 1–5%]. Estimates from tertiary care 
were slightly higher compared with secondary care and population-
based studies, but the difference is negligible. In the majority of studies, 
clinical evaluation was used as an outcome measurement and this led 
to the highest prevalence estimate at 15% [95% CI 13–19%].

3.4.2. Enthesitis
The prevalence of enthesitis was reported in eight studies [14 esti-
mates]: six from Europe,20,24,44,45,55,62 one from South-America,34 and 
one from Asia.15 The reported prevalence ranged from 1% [95% CI 
0–6%] to 54% [95% CI 42–65%]. Three estimates were available 
from Turkey, and these were considerably higher than the other esti-
mates at 20% [95% CI 13–28%], 46% [95% CI 35–58%], and 54% 
[95% CI 42–65%].20,62 The estimates from the other countries ranged 
from 1% [95% CI 0–6%] in Kuwait to 0.15% [95% CI 7–27%] in a 
combined study from Italy and The Netherlands.15,55 With regard to 
setting or type of IBD, the differences in prevalence were negligible.

3.4.3. Dactylitis
For the prevalence of dactylitis, 10 estimates from six studies were 
available.15,24,44,45,55,79 The reported prevalences were all quite low, 
with a range from 0 in CD patients in Kuwait15 and Belgium24 to 
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Figure 3. Meta-analysis of the prevalence of ankylosing spondylitis in inflammatory bowel disease [IBD] patients.
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5% [95% CI 2–10%] in CD patients in Norway.44 The range in UC 
patients was reported to be from 2% [95% CI 0–7%] to 4% [95% 
CI 1–15%]. Two studies did not specify the type of IBD and reported 
prevalences of 4% [95% CI 3–7%]45 and 6% [95% CI 3–11%], 
respectively.79 Geographical area or setting did not seem to influence 
the prevalence when looking at the available estimates.

3.5. Incidence
Three studies that report incidence figures were identified.80–82 All 
were performed in North America and used database records.

In CD patients, the cumulative incidence of SpA according to the 
ASAS criteria increased from 0.67 [95% CI 0.35–0.97] at age 10 years 
towards 0.19 [95% CI 0.11–0.26%] at age 30  years. The 5-year 
cumulative incidence of AS was 0.02 and of peripheral arthritis 0.009.

In UC patients, the cumulative incidence at age 10 years accord-
ing to the ASAS criteria was 0.48 [95% CI 0.02–0.07] increasing 
towards 0.22 [95% CI 0.04–0.29] at 30 years. The 5-year cumula-
tive incidence for AS was 0.03 and for peripheral arthritis was 0.05.

4. Discussion

In this systematic review, we calculated the pooled prevalences 
of SpA manifestations in IBD patients. The pooled prevalence of  

SI was 10% [95% CI 8–12%] and for its subtype AS was 3% [95% 
CI 3–4%]. The pooled prevalence of peripheral arthritis was 13% 
[95% CI 12–15%]. The prevalence of AS, SI, and peripheral arthritis 
was higher in patients with CD than in patients with UC. This differ-
ence in prevalence estimates has been described before.2,4,83 For the 
prevalence of enthesitis and dactylitis, fewer estimates were avail-
able. The prevalence of enthesitis had a wide range from 1% [95% 
CI 0–6%] to 54% [95% CI 42–65%] with outliers in two studies 
from Turkey. The prevalence of dactylitis was relatively low between 
0 and 5% [95% CI 2–10%]. Only three studies reported the cumula-
tive incidence of SpA in IBD patients.

As the heterogeneity between the different studies was high, these 
estimates should be interpreted with caution. Geographical area, set-
ting, and case ascertainment seemed to contribute to this large het-
erogeneity in prevalence estimates.

Prevalence estimates of AS were higher if case ascertainment was 
done by using validated criteria. As only a slight majority [60%] 
of studies used validated criteria for diagnosing AS, a lot of studies 
will underestimate the prevalence of AS in IBD. The same applies for 
studies performed in secondary care, which seem to estimate a lower 
prevalence of the different SpA manifestations than studies in tertiary 
care. This could imply that tertiary care centres are more focused 
on joined care between gastroenterologists and rheumatologists,  
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to enhance recognition of SpA in IBD patients. Geographical area 
also contributes to the heterogeneity and prevalences for axial 
manifestations [SI and AS], which are highest in Europe and North 
America. This is in line with the estimates for SpA in general.84,85 
Clinical evaluation as an outcome measurement led to higher 
prevalence estimates compared with self-reported diagnosis or case 
records. This might suggest that our estimates are an underestima-
tion, as in other types of arthritis it has been shown that the preva-
lence of self-reported diagnosis is higher than could be objectified via 
case records or specialists.86,87

As shown, there was large variety in methodological quality of 
studies. Most studies included their participants adequately, but only 
65% selected a sample representative of the target population. The 
results of these studies therefore have poor external validity. Even 
though the quality of the included studies differed widely, we chose 
not to pool on the quality in the meta-analysis as it has been shown 
before that the quality is highly dependent on the quality assessment 
tool chosen.88

When discussing the results of our study, several strengths and 
limitations should be taken into account. Although some narrative 
reviews about the prevalence of rheumatic manifestations in IBD 
patients have been published,2–4,83,89 the strength of this study is that 
it is the first systematically performed review and it includes a meta-
analysis. We set up an extensive search strategy in collaboration with 
an experienced librarian in order to identify as many relevant stud-
ies as possible. We also included a risk of bias assessment to give 
an indication of the methodological quality of the included stud-
ies. Furthermore, we are the first to make the distinction between 
axial and peripheral manifestations of SpA, as recommended by the 
widely used ASAS criteria.9,10 Regarding the limitations, we only 
included studies that were available in the English language, so we 
cannot rule out missing certain studies. Second, only one author per-
formed the screening of the papers and the data extraction. Ideally, 
this would have been done independently by two authors. However, 
we discussed beforehand with all authors which papers to include 
and which not. In addition, the author who performed the screening 
was very liberal and in case of any doubt, the paper was discussed 
with one of the other authors until consensus was reached. Third, we 
used a risk of bias tool especially developed for prevalence studies, 
but left some items out as these did not seem to apply to our selected 
studies. We left out items about the description of study subjects and 
setting, as we gathered this information in the data extraction. Items 
about the definition of subgroups and differences between subgroups 
were also left out, as we only looked at prevalence in the complete 
groups. As we do not take the quality into account when pooling the 
results, we do not think leaving out these items will influence our 
results. For the pooled estimates of SI and AS, we cannot rule out 
that a certain overlap between these two manifestations occurred. 
Some papers described very accurately if patients only suffered from 
SI or AS, but in the majority of studies it was unclear whether the 
patients with AS were a subset of the patients with SI or if they were 
completely separated in establishing the cases. It is therefore possible 
that the prevalence of SI is slightly overestimated.

Based on this meta-analysis, the prevalence of peripheral arthri-
tis is around 13%. This means that one in every eight patients will 
develop SpA. The prevalence for axial involvement in slightly lower, 
with 10% for SI [i.e. one in every 10 patients] and 3% for AS [i.e. one 
in every 33 patients]. Gastroenterologists, especially in secondary 
care, should pay attention to their IBD patients with musculoskel-
etal complaints since they are common and might cause significant 
impact on quality of life, even in the absence of inflammation.8  

IBD patients are prone to develop SpA and should be recognised 
early, as the benefits of early treatment are well established.90,91

In conclusion, we calculated pooled prevalences for SI [10%], 
its subtype AS [3%], and peripheral arthritis[13%] in patients with 
IBD. It seems that there is room for improvement in gastroenterol-
ogy, especially in secondary care, with regard to recognition of SpA 
manifestations in IBD patients.
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