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Abstract
Introduction The aim of this study was to assess the impact of
diabetes mellitus, Crohn’s disease, HIV/aids, and obesity on
the prevalence and readmission rate of perianal abscess.
Methods The study cohort was based on the Swedish Nation-
al Patient Register and included all patients treated for perianal
abscess in Sweden 1997–2009. The prevalence and risk for
readmission were assessed in association with four comorbid-
ity diagnoses: diabetes mellitus, Crohn’s disease, HIV, and/or
AIDS and obesity.
Results A total of 18,877 patients were admitted during the
study period including 11,138 men and 4557 women (2.4:1).
Crohn’s disease, diabetes, and obesity were associated with a
significantly higher prevalence of perianal abscess than an
age- and gender-matched background population (p<0.05).
In univariate analysis, neither age nor gender had any signif-
icant impact on the risk for readmission. In a multivariate Cox
proportional hazard analysis, Crohns disease was the only
significant risk factor for readmission of perianal abscess.
Conclusion Crohn’s disease, diabetes, and obesity increase
the risk for perianal abscess. Of these, Crohn’s and HIV has
an impact on readmission. The pathogenesis and the influence
of diabetes and obesity need further research if we are to
understand why these diseases increase the risk for perianal
abscess but not its recurrence.
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Introduction

Perianal abscess is a benign but common condition that may
cause patients substantial discomfort. It seems reasonable to
believe that recurrence of abscess and readmission are pre-
ventable if the disease is adequately treated at the initial inter-
vention [1].

Previous studies have identified a number of risk factors for
perianal abscess including smoking, HIV, and other conditions
known to compromise the immune system such as inflamma-
tory bowel disease, and patients with diabetes and obesity [2,
3]. The prevalence of perianal abscess is higher in men, and
younger people have a higher risk than older [2]. Age under
40 has been suggested as a risk factor for recurrence [4].
Crohn’s disease is highly associated with intersphincteric ab-
scess formation [5]. Perianal abscess is a relatively common
condition, but in the field of research, it is not well explored,
and the literature provides only few relatively dated studies.

One Swedish study has shown an annual incidence of 20/
100 000 [6], and a similar incidence level has been reported
from Germany [7]. The true incidence may be higher as pa-
tients with this condition probably do not always seek medical
advice, and smaller abscesses may regress or drain spontane-
ously.We needmore knowledge about perianal abscess and its
risk factors if we are to provide optimal evidence-based
treatment.

The aim of this study was to assess the prevalence and
recurrence rate for perianal abscess in the Swedish population
with special focus on the following risk factors: diabetes,
Crohn’s disease, HIV, and obesity.
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Material and methods

The study cohort constituted all patients diagnosed and treated
for perianal abscess in Sweden 1997–2009, identified with the
ICD code K61.0 in the NPR (The National Patient Register).
The NPR includes all medical diagnoses according to ICD 10
at all hospitals in Sweden (http://www.socialstyrelsen.se/
register/halsodataregister/patientregistret/inenglish).
Registration during the study period was only complete for in-
patient episodes and thus in-hospital care was a requisite for
inclusion. This study was approved by the regional ethics
committee in Stockholm, 2009/1787-31.

The prevalence and risk for readmission were assessed
with regard to four comorbidity diagnoses: diabetes mellitus
(ICD codes E10-E14), Crohn’s disease (K50), HIV and/or
AIDS (B20-B24), and obesity (E66). Obesity is not specified
in the ICD-code system but theWHO definition of obesity is a
body mass index (BMI) exceeding 30. The prevalence was
calculated by dividing the total number of primary perianal
abscesses by the size of the population over the years 1997–
2009. Population data were taken from Statistics Sweden.

Statistics

The relative risk for being admitted with a perianal abscess
was determined by the ratio between the percentage of persons
with an ICD code for each disease explored (diabetes mellitus,
Crohn’s disease, HIV/AIDS, and obesity) among in-patients
with the diagnosis perianal abscess (based on the ICD code),
and the percentage of persons with an ICD code for those
diseases (diabetes mellitus, Crohn’s disease, HIV/AIDS and
obesity) in the Swedish background population stratified for
gender and age in 5-year strata.

All patients were followed from their first admission for
perianal abscess (ICD code K61.0-K61.4) until a second ad-
mission for recurrence or death. Patients were censored at the
end of follow-up (December 31, 2009). The risk for recur-
rence (readmission) was assessed using Cox proportional haz-
ards analysis. Age, gender, and comorbidity were included in
the analysis as covariates. Age was dichotomized as above or
below median (42 years). Readmission for perianal abscess
was analyzed as an event and death or end of follow-up as
censoring events. All analyses were performed with SPSS
17.0 (Chicago, Ill).

Results

Incidence

A total of 18,877 patients were admitted during the study
period, including 11,138 (59%) men and 4557 (24%) women
(2.4:1). Data on gender were missing in 3182 (17 %) cases.

The incidence was 16.1 per 100,000 Swedish inhabitants per
year. Mean age was 42 years for men (SD 18 years) and
42.5 years for women (SD 17 years). The difference was sig-
nificant, p=0,004.

Comorbidity

Diabetes was recorded prior to or at the time of the first ad-
mission for perianal abscess in 755 (6 %) of the patients,
Crohn’s disease in 547 (4.3 %), HIV and/or AIDS in 26
(0.21 %), and obesity in 187 (1.5 %) of the patients. The
prevalence of diabetes mellitus, Crohn’s disease, and obesity
was significantly higher among patients with perianal abscess
than in the general population (Table 1).

Risk for readmission

Only Crohn’s disease was seen as a significant risk factor for
readmission (Table 2). The cumulative readmission rates for
perianal abscess for each disease investigated are shown in
Figs. 1, 2, 3, 4 and 5.

Discussion

This population-based study showed that diabetes, obesity,
and Crohn’s disease are risk factors for developing a perianal
abscess. It was confirmed that abscesses are more common
among men, and that they are more common among younger
than among older people. The reason for the association with
gender and age is still unknown, but could be explained either
by anatomical differences in the anal glands or hormonal fac-
tors. Even if the incidence was higher among men and youn-
ger people, there was no association between age or gender
and recurrence rate. The cohort includes 17 % where data on
gender is not known. This is mainly explained by the fact that
immigrants are still not registered as residents and visiting
guests who are not Swedish citizens do not have a complete
personal number (possible to use for gender identification).

Previous studies have failed to show any association with
environmental factors apart from smoking [3], it is therefore
reasonable to believe that the predominance in males and

Table 1 Ratio between the prevalence of four diseases in the perianal
abscess group and the prevalence of the same in the Swedish population
(RR)

Relative risk

Diabetes (E10–E14) 1.91 (1.81–2.01)

Crohn’s disease (K50) 3.81 (3.57–4.06)

HIV/AIDS (B20–B24) 0.97 (0.74–1.24)

Obesity (E66) 1.59 (1.45–1.73)
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younger people is caused either by smoking habits or is related
to anatomical circumstances or hormones, rather than expo-
sure to external factors such as lifestyle.

Aweakness in this study is that it is based on registry data
on medical diagnoses according to ICD 10. The results are
therefore dependent on the accuracy of the register. However,
the NPR has been reviewed, showing a high validity for most
of the inpatient diagnoses [8]. All patients can be traced from
the first admission, regardless of which unit recurrent admis-
sions are registered. The national coverage with almost 100 %
completeness of the NPR makes the present study population-
based [8].

The Patient Registry at the National Board of Health and
Welfare has been confirmed to have a very high validity for
the main diagnosis and for the accuracy of secondary diagno-
ses whereas the completeness of registration of secondary di-
agnosis is somewhat lower and partly dependent on the
dignity.

A group of patients with increased risk of perianal abscess
are those with acute leukemia [9, 10] and those with hemato-
logical diseases who undergo stem cell transplantation [11].
This alteration in the immune system may be of the same
principle as in the risk groups identified in this present study
[12]. Whether it is just an unspecific suppression of the

immune system or an alteration in a specific T cell subgroup
cannot be answered in this study.

Diabetes

The present data demonstrate that patients with diabetes have
an increased risk for perianal abscess but not for recurrent
disease. There are several possible explanations why diabetic
patients are prone to develop a primary abscess, without an
increased risk for recurrence. One might be the influence of
lifestyle. When patients are diagnosed with diabetes, a spe-
cialized treatment team gives advice on suitable changes in
lifestyle. If successful, patients may, for example, lose weight
and thus the risk for recurrence might decrease as a result of
this intervention. It is also possible that the pathophysiology
behind the index and recurrent abscess differs [4].

Previous studies indicate that the relationship between di-
abetes and perianal abscess is complex. It has been demon-
strated that perianal abscesses are associated with a risk for
developing type 2 diabetes within 5 years of diagnosis [7]. It
could be possible that perianal abscess predisposes to

Table 2 Cox proportional hazards analyses for risk for readmission for
perianal abscess

Univariate Multivariate

HR 95 % CI p HR 95 % CI p

Gender 0.92 0.84–1.02 0.103 0.94 0.86–1.04 0.217

Age 0.92 0.85–1.01 0.078 0.93 0.85–1.02 0.116

Diabetes 1.00 0.82–1.22 0.997 1.03 0.84–1.26 0.777

Crohn’s disease 1.50 1.25–1.80 <0.001 1.48 1.23–1.77 <0.001

HIV 1.42 0.59–3.43 0.428 1.43 0.59–3.44 0.424

Obesity 1.10 0.75–1.61 0.611 1.08 0.42–1.58 0.694

Fig. 1 Cumulative readmission rate: diabetes

Fig. 2 Cumulative readmission rate: obesity

Fig. 3 Cumulative readmission rate: obesity excluding patients with
diabetes
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diabetes. Another study found that non-diabetic patients actu-
ally have a higher risk than diabetics for recurrent perianal
complaints [4]. There may thus be confounders related to life-
style such as obesity and smoking [2, 3] that partly explain the
association between diabetes and perianal abscess.

Hyperglycaemia is a well-known risk factor predisposing
to soft tissue infection. Poor immunological response, im-
paired microcirculation due to atherosclerosis, and fibroblast
dysfunction are some possible mechanisms for the increased
risk for soft tissue infection in patients with poor glycemic
control [13]. It cannot be ruled out that the autoimmune com-
ponent in diabetes type 1 may act as confounder. Since it was
impossible to distinguish between type 1 and type 2 diabetes
due to the design of our database, we cannot rule out overrep-
resentation of patients with type 1 diabetes in this study.

Obesity

Obese patients have an increased risk for developing a
perianal abscess when compared to the general population.
Many questions regarding the relationship between obesity
and perianal abscesses remain unanswered. The present

results show that the initial risk for recurrence is equivalent
to the background population, but with time (about 3 years),
there is a rather dramatic increase in the frequency of perianal
abscess recurrence among obese patients (Fig. 2). Type 2 di-
abetes and obesity are conditions highly associated with life-
style [14]. The second graph (Fig. 3) illustrates what happens
when patients with diabetes in this study are excluded from
the obesity group. The curve appears completely different
with no increase in recurrence rate over time. This implies that
it is not obesity per se but the diabetic condition behind that
explains the increase in recurrence after 3–5 years.

This result is congruent with previous findings that there is
an increased risk for developing diabetes if a person is admit-
ted to hospital with a perianal abscess [2]. The period required
for obesity to have an impact on overall health might be some-
what longer. The possibility remains, therefore, that obesity is
an important risk factor. The fact that obesity impairs wound
healing and predisposes to subcutaneous infection is well
known. However, as pointed out by Pierpont [15], knowledge
is lacking about the mechanisms involved with regard to
obesity-related disease. General wound healing is impaired
among obese patients, but it is not known if this is also true
for the occurrence of perianal abscess.

Crohn’s disease

Patients with Crohn’s disease had a higher risk than the back-
ground population for developing a perianal abscess (Table 1,
Fig. 4). Furthermore, the risk for recurrence of perianal abscess
is higher among patients with Crohn’s disease. There is a doc-
umented and strong association between inflammatory bowel
disease and perianal abscess and/or fistula [5]. Vigano et al.,
using anal ultrasound, showed that patients with Crohn’s dis-
ease often have abscesses that can be diagnosed early during the
course of their illness. In some cases, these abscesses rapidly
develop into fistulae. It is known that the perianal manifestation
of Crohns disease gets worse when the disease is badly treated.
We do not know if this is also true regarding perianal abscess.

The pathogenesis of anorectal abscess in patients with
Crohn’s disease is not fully understood. Development of
perianal abscess may have a different cause for patients in
the general population than for patients with Crohn’s disease
where an autoimmune component is more likely. There are
also reasons to believe that such patients may develop anal
fissures that penetrate the anorectal wall and eventually spread
to the perirectal tissues. One conclusion following this might
be that patients with Crohn’s disease should be treated more
aggressively for anal fissure than others.

HIV

Patients in this group are immunocompromised and often in a
poor condition due the treatment of the HIV infection. The

Fig. 4 Cumulative readmission rate: Crohn’s disease

Fig. 5 Cumulative readmission rate: HIVand/or AIDS
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prevalence of HIV is fairly low in Sweden (0.06/100,000).
This makes it difficult to draw conclusions regarding HIV as
a risk factor for perianal abscess. Most patients with HIV
today are under medication, and the disease is under control;
AIDS is thus not as common as 10–15 years ago. However,
these patients are immunocompromised and it could be that
the risk for recurrence is proportional to their immune status.
As shown in Fig. 5, the re-occurrence rate is most frequent
during the first 2 years after diagnosis.

Conclusion

In this population-based study, Crohn’s disease, diabe-
tes, and obesity were found to be risk factors for the
development of perianal abscess whereas HIV/aids was
not. The association between perianal abscess and dia-
betes needs further research if it is to be understood.
Crohn’s disease was associated with a higher risk for
recurrence whereas diabetes and obesity were not. An
important question is, to what extent are lifestyle and
possible autoimmune mechanisms relevant and how do
they interact in diabetic patients with a perianal
abscess?
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