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Background Hidradenitis suppurativa (HS) is a chronic autoinflammatory skin con-
dition and is associated with several comorbidities. Previous studies report vari-
able prevalence rates of HS, depending on the methodology. However, the exact
prevalence remains unknown.

Objectives To estimate the prevalence of HS in a large population-based cohort in
the Northern Netherlands, and to compare patients with HS to the general popu-
lation, investigate characteristics and identify potential associated comorbidities.
Methods Data were collected through a cross-sectional survey-based study within
the Lifelines Cohort Study (n = 167 729), based on the general population
located in the Northern Netherlands. A digital self-reported questionnaire was
developed consisting of validated questions for determining HS.

Results Among 56 084 respondents, the overall prevalence of HS was 2.1% [95%
confidence interval (CI) 2.0-2.2]. The respondents with HS had lower socioeco-
nomic status than the controls (P < 0.001) and more frequently currently
smoked (P < 0.001). Several new significant associations in patients with HS
were revealed, such as fibromyalgia (OR 2.26, 95% CI 1.64-3.11), irritable
bowel syndrome (OR 1.63, 95% CI 1.18-2.26), chronic fatigue syndrome (OR
1.72, 95% CI 1.06-2.78) and migraine (OR 1.48, 95% CI 1.11-1.96).
Fibromyalgia and chronic fatigue syndrome remained significantly associated
with HS in the multivariate analysis after adjusting for age, sex, body mass index,
smoking status and socioeconomic status.

Conclusions Our study showed a higher prevalence of HS in the Northern Nether-
lands compared with the overall estimated prevalence of 1% and identified sev-

eral new associated comorbidities.

What is already known about this topic?

* The overall prevalence of hidradenitis suppurativa (HS) is approximately 1%; how-
ever, the exact prevalence remains unclear.

* HS is associated with several systemic comorbidities, including other immune-
mediated inflammatory diseases such as Crohn disease, diabetes mellitus and

rheumatoid diseases.
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What does this study add?

The overall questionnaire-based prevalence of HS was 2.1% (95% confidence inter-
val 2.0-2.2), which indicates underdiagnosis of this debilitating skin disease.

New associations between HS and fibromyalgia, irritable bowel syndrome, chronic
fatigue syndrome and migraine were identified.

Hidradenitis suppurativa (HS) is a chronic auto-inflammatory
skin disease, with debilitating effects on the quality of life of
patients.' Patients experience stigmatization and feelings of
shame.” The long diagnostic delay of up to 10 years, in which
the disease can progress, contributes to the burden of HS.>*
Furthermore, HS is associated with smoking and low socioeco-
nomic status (SES).>® HS has also been associated with several
inflammatory comorbidities such as Crohn disease and spondy-
loarthropathies, and metabolic comorbidities including meta-
bolic syndrome and diabetes mellitus, with a predominantly

. 7-12
chronic nature.

Earlier diagnosis and initiation of treatment,
including lifestyle interventions, could mitigate the burden for
patients with HS and may benefit the healthcare system as well.
The prevalence of HS is estimated to be approximately 1% in
the general population. However, reported prevalences vary
widely from 0.02%' to 4.10%,” due to underlying differences
in the studied populations and in the applied research method-
ologies.”’” Three methodological approaches have been used
to estimate the prevalence of HS, including (i) registry-based
studies, where information is collected from national registry or
insurance databases; (ii) hospital-based studies, in which HS
and  (iii)
population-based self-reported studies. In registry-based studies,

diagnosis is based on physical examination;
the prevalence estimates can be confounded due to the immortal
time, selection bias, misdiagnosis, incorrect registry and data
management miscoding, and patients who were not covered by
insurance. Hospital-based studies are often confounded by
selection bias, as only patients reaching the doctors at a specific
hospital are included. Hence, these approaches are perhaps not
the most suited for assessing the prevalence of HS in the general
population, although this is disputed.

Population-based self-reported studies also have the chance
of misdiagnosis and the potential to over-represent diagnosis,
and  subsequently  prevalence estimates. Nonetheless,
population-based studies are likely to be the most suitable
method to assess HS prevalence, and to trace undiagnosed
cases. Therefore, we employed the unique large population-
based Lifelines cohort study to determine the prevalence of HS
in the general adult population in the Northern Netherlands.
Additionally, we assessed the potential factors and comorbidi-

ties associated with HS.

Patients and methods

A nested cross-sectional study within the framework of the Life-
lines Cohort Study was performed, employing an add-on study
for which a digital questionnaire was developed consisting of

© 2022 The Authors. British Journal of Dermatology

HS-related questions.'® Participants were ascertained as having
HS in two ways (Appendix S1; see Supporting Information).
Firstly, if ‘yes’ was answered to the question ‘Did you ever (dur-
ing your life) get the diagnosis hidradenitis suppurativa (HS)?’. Diag-
noses could be made by a general practitioner, medical
specialist or other type of physician, or HS could be self-
diagnosed. Later on, these cases will be referred to as ‘reported
HS diagnosis’. Secondly, if ‘no’ was answered, participants were
asked two validated questions introduced by Esmann et al. (vali-
dated in a cohort of 74 cases) and Vinding et al. (validated in a
cohort of 30 cases) for self-diagnosing HS (Appendix S1).'¢"”
If ‘yes’ was answered to both questions, the participant was
identified as a patient having HS.

For self-diagnosing HS, the first question (‘Do you have pain-
ful, recurring abscesses or boils in your armpits, groin, buttocks
or on other locations, as seen in the images below?”) has a sensi-
tivity of 97% and specificity of 82%, with a positive predictive
value of 85%. The second question (‘Did you have at least two
outbreaks of abscesses or boils within a period of 6 months?’)
has a sensitivity of 90%, a specificity of 97%, a positive predic-
tive value of 96% and a negative predictive value of 92%. Addi-
tionally, images showing HS lesions corresponding to the three
Hurley stages were shown to the participants, enabling potential
patients to perform a self-assessment of the presence and stage
of HS (Figure S1; see Supporting Information). Moreover, par-
ticipants’ demographic characteristics, disease characteristics,
status, SES
Appendix S2 in the Supporting Information details the design,

smoking and comorbidities were collected.

analysis, multiple imputations and regression analyses.

Results

Analysis set

Our questionnaire was sent to 135 950 adult Lifelines partici-
pants, of whom 58 198 filled out the our questionnaire, result-
ing in a response rate of 42.8%. Of the adult participants, 1356
respondents did not answer the HS-related questions. Five pairs
of patients were familial related, and one of each of these pairs
was excluded, as we wished to include only randomly selected
cases. This left 56 084 respondents for analysis (Figure 1).

Comparisons between baseline population characteristics
in respondents and nonrespondents

For details on the comparisons of the total invited population
to our questionnaire, see Table 1 and Appendix S3 (see Sup-
porting Information).
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Prevalence

In total, 448 respondents self-reported having a diagnosis of
HS. The combination of the two other diagnostic questions
was positively answered by 708 respondents. This identified a
total of 1156 prevalent cases of HS out of 56 084 respondents
at the baseline, resulting in an overall prevalence of 2.1%
[95% confidence interval (CI) 2.0-2.2] of HS. When we per-
formed bootstrapping analysis, we observed an overall preva-
lence of HS of 2.1% (95% CI 1.8-2.4), which is similar to
the prevalence obtained from the total cohort.

Of the respondents with HS, 73.5% (n = 850) were female,
compared with 60.1% in the control group, leading to a
prevalence of HS of 2.5% (95% CI 2.35-2.69) in women. In
addition, 26.5% (306) of the cases of HS were male, leading
to a prevalence of 1.3% (95% CI 1.17-1.47) in men, and a
female-to-male ratio of 2.8.

When calculating with only the medically diagnosed cases
of HS at the time of inclusion in the Lifelines cohort study,
the prevalence of HS would be estimated as 0.80% (95% CI
0.73-0.88). Of those people with medically diagnosed cases
of HS, 330 were female and 118 were male, with estimated
prevalences of 1.0% (95% CI 0.88-1.09) and 0.5% (95% CI
0.42-0.61), respectively.

Subanalysis in participants with low socioeconomic
status

The results of the subanalysis of participants with low SES and
the estimated prevalence of HS are detailed in Appendix S3
(see Supporting Information).

Total invited population
n =135 950

No response to
questionnaire
n=77752

e Te—

Age < 18 years at
baseline or awaiting
informed consent
n=1161

—

Adult nonresponders
with informed consent
n=76591

Response to
questionnaire
n=58 198

Age < 18 years at
baseline
n =753

No answer to HS
identifying questions
n = 1356

Adult responders with
informed consent

Identified familial n =57 445

cases of HS: one of
each pair removed
n=5

Participants eligible for
analysis
n =56 084

which
hidradenitis suppurativa (HS) were eligible for analysis.

Figure 1 Flowchart  demonstrating participants  with
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Comparisons between participants with and without
hidradenitis suppurativa

In total, 1156 nonfamilial, adult participants with HS at baseline
were randomly matched by age group to 5000 population-
based controls. Univariate regression analysis showed that
female sex was associated with increased risk of HS disease
[odds ratio (OR) 1.84, 95% CI 1.60—2.13]. In the HS group,
the mean (SD) age was 52.1 (11.8) years, compared with 56.0
(12.0) years for the control group. The HS respondents had a
significantly lower SES than the control group (P < 0.001). Fur-
thermore, almost one-third of the HS group currently smoked
(31.9%) or formerly smoked (31.9%), and both were signifi-
cantly associated with HS (P < 0.001). In the control group,
51.8% of respondents did not smoke (Table 2).

Characteristics of participants with hidradenitis
suppurativa

The overall median age at onset of HS symptoms was 25.0 years
[interquartile range (IQR) 17.8—40.0] (Table 3). The median
disease duration was 22.0 years (IQR 11.0-33.0) for women
and 19.0 years (IQR 8.0—-34.0) for men. In women, the genitals
were more frequently affected than in men (36.2% vs. 10.8%).
In contrast, in men the anal region was affected in 31.4%, while
in women 22.7% reported involvement.

Guided by pictures, 72.0% staged themselves as having mild
disease (Hurley I), 22.0% as having Hurley II and 6.0% as
having Hurley III. Participants had previously been treated by
a general practitioner in 70.8% of cases or a dermatologist in
34.3% (Table 4). When looking at the disease course over
time, 40.9% reported a decrease in HS symptoms. In 25.2%
of participants a positive family history was reported. Partici-
pants with a reported HS diagnosis (448 of 1156) were diag-
nosed by a general practitioner in 46.6% of cases and by a
dermatologist in 35.2%. At the time of completing the ques-
tionnaire, 49 participants (4.2%; 11.3% of those with data)
were receiving treatment for their HS, of whom 30 were
being treated by a dermatologist.

Comparisons between reported hidradenitis suppurativa
(HS) diagnosis and self-diagnosed HS

For details on the comparisons between participants with HS
with a reported HS diagnosis vs. self-diagnosed HS, see
Table 5 and Appendix S3 (see Supporting Information).

Comorbidities

Of the respondents, participants with HS were more likely to
be obese (body mass index > 30 kg m~*) than the control
group (OR 2.02, 95% CI 1.70-2.40) (Table 6). In the HS
group significantly more participants had skin diseases, includ-
ing acne (OR 3.07, 95% CI 2.53-3.73), psoriasis (OR 2.34,
95% CI 1.93-2.84) and alopecia areata (OR 2.63, 95% CI
1.15-6.03), than in the group.

control Furthermore,

© 2022 The Authors. British Journdl of Dermatology
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Table 1 Comparisons between respondents and nonrespondents in the total population invited to complete the self-reported hidradenitis

suppurativa questionnaire

Total (n = 134 036) Respondents (n = 57 445) Nonrespondents (n = 76 591) P-value®

Sex, n (%)*

Female 78 451 (58.5) 34 661 (60.3) 43 790 (57.2) <0.001
Male 55 585 (41.5) 22 784 (39.7) 32 801 (42.8)

Age (years), mean (SD) 52.8 (12.5) 55.8 (12.2) 50.5 (12.3) <0.001
Female 52.3 (12.5) 54.8 (12.1) 50.3 (12.4) <0.001
Male 53.5 (12.6) 57.3 (12.2) 50.8 (12.2) <0.001

Socioeconomic status,” mean (SD) —0.62 (1.07) —0.56 (1.06) —0.66 (1.07) < 0.001

Smoking (last month), n (%)* ®
No 103 455 (78.9) 47 164 (83.0) 56 291 (75.7)

Yes 27 709 (21.1) 9672 (17.0) 18 037 (24.3) <0.001
Missing 2872 609 2263
“The first variable was used as the reference for analysis. bSelf—reported. “Associations with responder status.
Table 2 Characteristics of participants with hidradenitis suppurativa (HS)
Total (n = 6156) Self-reported HS (n = 1156) No HS (n = 5000)° P-value®

Sex, n (%)*

Female 3855 (62.6) 850 (73.5) 3005 (60.1) < 0.001
Male 2301 (37.4) 306 (26.5) 1995 (39.9)

Age (years), mean (SD) 55.2 (12.1) 52.1 (11.8) 56.0 (12.0) <0.001
Female 54.1 (12.0) 50.9 (11.4) 55.0 (12.1) <0.001
Male 57.2 (11.9) 55.5 (12.3) 57.4 (11.9) 0.011

Socioeconomic status,” mean (SD) —0.57 (1.08) —0.65 (1.11) —0.55 (1.07) 0.013
Missing 783 139 644

Smoking status, n (%)* °
No 2428 (49.0) 319 (36.1) 2109 (51.8)

Yes 853 (17.2) 282 (31.9) 571 (14.0) <0.001
Former 1671 (33.7) 282 (31.9) 1389 (34.1) 0.001
Missing 1204 273 931

*The first variable was used as the reference for analysis. "Self-reported. “Randomly matched controls. *Associations with HS status, analysed

via univariable analysis.

univariate regression analysis revealed significant associations
between HS and diabetes mellitus type 2 (OR 1.87, 95% CI
1.18-3.00), rheumatoid arthritis (OR 1.56, 95% CI 1.06—
2.29), fibromyalgia (OR 2.26, 95% CI 1.64-3.11), bladder
dysfunction (for example cystitis) (OR 1.87, 95% CI 1.42—
2.45), kidney disease (OR 1.70, 95% CI 1.08-2.69) and poly-
cystic ovary syndrome (PCOS) (OR 2.29, 95% CI 1.48-3.55).
As for lung diseases, both chronic obstructive pulmonary dis-
ease (COPD) and asthma were also significantly associated
with HS status, with ORs of 1.74 (95% CI 1.35-2.23) and
1.44 (95% CI 1.17—-1.77), respectively.

Crohn disease (OR 2.69, 95% CI 1.25-5.79) and irritable
bowel syndrome (OR 1.63, 95% CI 1.18-2.26) were signifi-
cantly more common in the participants with HS, while ulcera-
tive colitis was negatively associated with HS disease (OR 0.80,
95% CI 0.36—1.78); however, the latter result was not signifi-
cant. For neurological disorders, like migraine (OR 1.48, 95%
CI 1.11-1.96) and chronic fatigue syndrome (OR 1.72, 95%
CI 1.06-2.78), as well as mental disorders, like depression (OR
2.03, 95% CI 1.43-2.79) and anxiety (OR 1.60, 95% CI 1.15—

© 2022 The Authors. British Journal of Dermatology

2.22), significantly more patients in the HS group were
affected than controls. Malignancies and the different subtypes
of cancer were not significantly associated with HS (P = 0.71).

Several comorbidities remained significantly associated with
HS in the multivariate model, such as acne (OR 3.13, 95% CI
2.71-3.62), chronic fatigue syndrome (OR 2.16, 95% CI
1.19-3.90) and fibromyalgia (OR 1.51, 95% CI 1.23-1.86)
(Table 6).

Comorbidities compared between male and female
patients with hidradenitis suppurativa

For details on the comparisons of comorbidities in male and
female participants with HS, see Table S1 (see Supporting
Information) and Appendix S3.

Discussion

In our study, we aimed to determine the prevalence of HS in the
general adult population in the Northern Netherlands and to

British Journal of Dermatology (2022) 186, pp814—822
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Table 3 Self-reported characteristics of patients with hidradenitis suppurativa (HS), overall and by sex

Total (n = 1156)

Female (n = 850)

Male (n = 306)

Age at beginning of HS (years), median (IQR)

Missing 41 21 20
Disease duration (years), median (IQR) 21.0 (10.8-33.0) 22.0 (11.0-33.0) 19.0 (8.0-34.0)
Missing 41 21 20
Affected areas
Armpit(s) 348 (30.1) 272 (32.0) 76 (24.8)
Under the breasts 71 (6.1) 70 (8.2) <10 (<3.3)
Groin 599 (51.8) 509 (59.9) 90 (29.4)
Sexual organs 341 (29.5) 308 (36.2) 33 (10.8)
Anal region 289 (25.0) 193 (22.7) 96 (31.4)
Other 266 (23.0) 128 (15.1) 138 (45.1)
Self-reported Hurley stage
Hurley I 817 (72.0) 602 (71.7) 215 (73.1)
Hurley II 249 (22.0) 191 (22.7) 58 (19.7)
Hurley 11T 68 (6.0) 47 (5.6) 21 (7.1)
Missing 22 10 12
Disease course
Improvement 468 (40.9) 357 (42.3) 111 (37.0)
Deterioration 145 (12.7) 104 (12.3) 41 (13.7)
Not better or worse 452 (39.5) 329 (39.0) 123 (41.0)
Remission 38 (3.3) 26 (3.1) 12 (4.0)
Other 41 (3.6) 28 (3.3) 13 (4.3)
Missing 12 <10 <10
Family members with HS
Yes 110 (25.2) 87 (26.9) 23 (20.5)
No 154 (35.3) 116 (35.8) 38 (33.9)
Do not know 172 (39.4) 121 (37.3) 51 (45.5)
Missing 720 526 194
Diagnosed by
General practitioner 204 (46.6) 151 (46.5) 53 (46.9)
Dermatologist 154 (35.2) 110 (33.8) 44 (38.9)
Surgeon 27 (6.2) 20 (6.2) 7 (6.2)
Plastic surgeon <10 (<0.9) <10 (<1.2) <10 (<3.3)
Gynaecologist <10 (<0.9) <10 (<1.2) <10 (<3.3)
Emergency room doctor <10 (<0.9) <10 (<1.2) <10 (<3.3)
Patient 32 (7.3) 25 (7.7) <10 (< 3.3)
Other <10 (< 0.9) <10 (< 1.2) <10 (<3.3)
Missing 718 525 193

25.0 (17.8-40.0)

24.0 (16.0-38.0)

30.0 (19.0—45.0)

The data are reported as n or n (%) unless stated otherwise. IQR, interquartile range.

assess the potential factors and comorbidities associated with
HS. We found an overall prevalence of 2.1% of HS in the general
population of the Northern Netherlands. Moreover, we newly
identified fibromyalgia, irritable bowel syndrome, chronic fati-
gue syndrome and migraine to be associated with HS.

As our results demonstrated an overall prevalence of 2.1%
of HS in our Dutch cohort, we argue that the previously esti-
mated prevalence of 1% is an underestimation of the actual
prevalence, especially in Northern European countries.'* '8!
Nonetheless, it should be taken into consideration that we
determined the prevalence of self-reported HS, which raised
the risk of misdiagnoses and might result in an overestimated
prevalence. However, taking into account that the Lifelines
cohort consists largely of older participants, the actual preva-
lence might be higher, considering that HS generally appears
around late puberty or early adulthood.” It should also be

British Journal of Dermatology (2022) 186, pp814—822

noted that the mean age of the HS cohort was quite high
compared with the usual age of people with HS reported in
large populations,”"*> possibly due to the high age of the
Lifelines cohort in general, which might have resulted in an
underestimation of the HS prevalence as well.

When comparing the respondents and the nonrespondents
to our questionnaire, the respondent group of participants was
more likely to have higher SES and not to smoke. Again, this
indicates that the overall found prevalence could still be an
underestimation of the real prevalence of HS, as HS is associ-
ated with low SES and smoking in the past, and therefore our
respondent group had a lower risk of developing HS.”>**
Therefore, we reanalysed our data with participants with only
low SES and indeed found a higher estimated prevalence of
2.4% of HS. Similarly, we found in our cohort associations
between HS and low SES, and HS and smoking. However, the

© 2022 The Authors. British Journdl of Dermatology
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Table 4 Treatment of hidradenitis suppurativa (HS), overall and by causality of both low SES and smoking and the association

sex with HS could not be determined in this study because of the

cross-sectional design. For example, a low SES could be a con-
Total Female Male

sequence of the disease, but also a risk factor for the develop-
(n=1156) (n=2850) (n=306)

ment of HS. It has been reported that HS is a female-

Current treatment dominant disease as women outnumbered men with HS by

Yes, by 49 (113) 36 (11.2) 13 (11.6) nearly 3 to 1,”® which is identical to our findings with a
general ﬁ)m?mmner ;E (Z? ;} (32) : (Z;) female-to-male ratio of 2.8.
Of:;a: ;i;tst e E< 20) “ o Ei ;8) “ 10 §< ;7) Prior studies exploring the prevalenc; (z)f 2IG-IS based their

o), HeaEm 384 (88.7) 285 (88.8) 99 (88.4) study populations on selected groups.” """ Others used
S i menrEsom 131 (34.1) 90 (31.6) 41 (41) insurance or healthcare data, in which cases can be missed
Currently no boils 193 (50.3) 153 (53.7) 40 (40) due to miscoding, uninsured patients and underdiagnosis,
Medication has 32 (8.3) 23 (8.1) <10 (<10) while self-reported studies, like our study, have a higher
no effect chance of misdiagnosis.13’19'27736 In the current study, the
Other 28 (7.3) 20 (7.0) 9 () prevalence of HS would be 0.80% using only previously diag-

Missing 723 529 194 S . .

Treated in the past by nosed cases of HS. This indicates that HS is subject to under-
General practitioner 819 (70.8) 598 (70.4) 221 (72.2) diagnosis in the Netherlands, which could be due to feelings
Dermatologist 397 (34.3) 291 (34.2) 106 (34.6) of shame consequently preventing patients from seeing a doc-
Other specialists 408 (35.3) 328 (38.6) 80 (26.1) tor or due to lack of recognition of HS by the treating physi-
None 206 (17.8) 157 (18.5) 49 (16.0) cian. Nevertheless, in 2015 Blok et al. showed that only 19%
Other 15 (1.3) 10 (1.2)  <10(<33) of patients with HS were diagnosed by a general practitioner,

All data are reported as 1 (%). while our current study demonstrates that 46.6% of the partic-

ipants with HS were diagnosed by a general practitioner.®’
Table 5 Self-reported characteristics of patients with hidradenitis suppurativa (HS), reported diagnosis vs. self-diagnosis
Total HS (n = 1156) Reported HS diagnosis (n = 448) Self-diagnosed HS (n = 708) P-value®
Age at beginning of HS (years), 25.0 (17.8-40.0) 25.0 (16.0—40.0) 25.0 (18.0-40.0) 0.51
median (IQR)
Missing 41 28 13
Disease duration (years), 21.0 (10.8-33.0) 24.0 (13.0-35.0) 20.0 (9.0-32.0) < 0.001
median (IQR)
Missing 41 28 13

Affected areas®
Armpit(s) 348 (30.1) 153 (34.1) 195 (27.5)
Under the breasts 71 (6.1) 39 (8.7) 32 (4.5)
Groin 599 (51.8) 233 (52.0) 366 (51.7)
Sexual organs 341 (29.5) 140 (31.3) 201 (28.4)
Anal region 289 (25.0) 102 (22.8) 187 (26.4)
Other 266 (23.0) 120 (26.8) 146 (20.4)

Self-reported Hurley stage”
Hurley I 817 (72.0) 313 (73.0) 504 (71.5)
Hurley 11 249 (22.0) 86 (20.0) 163 (23.1) 0.28
Hurley III 68 (6.0) 30 (7.0) 38 (5.4) 0.35
Missing 22 19 <10

Disease course”
Improvement 468 (40.9) 224 (51.3) 244 (34.5)
Deterioration 145 (12.7) 61 (14.0) 84 (11.9) 0.22
Not better or worse 452 (39.5) 109 (24.9) 343 (48.4) < 0.001
Remission 38 (3.3) 28 (6.4) 10 (1.4) 0.53
Other 41 (3.6) 15 (3.4) 26 (3.7) 0.001
Missing 12 11 <10

The data are reported as n or n (%) unless stated otherwise. “No univariable analysis could be performed due to overlap of the answers.

PThe first variable was used as the reference for univariable analysis. “Associations with HS diagnosis, analysed via univariable analysis. IQR,

interquartile range.
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Table 6 Comorbidities in patients with hidradenitis suppurativa (HS) vs. controls

Demographic data, n (%)

Univariable analysis Multivariable analysis®

Total HS Not HS
(n=6156) (n=1156)  (n=5000) P-value® OR (95% CI) P-value®  OR (95% CI)
BMI (kg m™ %)
<125 2632 (42.8) 422 (36.5) 2210 (44.2)
25-30 2476 (40.2) 443 (38.3) 2033 (40.7) 0.079  1.14 (0.99-1.32)
> 30 1048 (17.0) 291 (25.2) 757 (15.1)  <0.001  2.02 (1.70-2.40)
Skin disorders
Acne 491 (8.0) 189 (16.3) 302 (6.0)  <0.001 3.07 (2.53-3.73) <0.001 3.13 (2.71-3.62)
Psoriasis 532 (8.6) 175 (15.1) 357 (7.1)  <0.001  2.34 (1.93-2.84) <0.001 2.37 (2.10-2.69)
Eczema 655 (10.6) 207 (17.9) 448 (9.0) 0.023  0.79 (0.65-0.97)
Alopecia areata 24 (0.4) <10 (<0.9) 15 (0.3) 0.022  2.63 (1.15-6.03)
Metabolic diseases
Diabetes type 2 161 (2.6) 44 (3.8) 117 (2.3) 0.007 1.87 (1.18-3.00) 0.005 2.66 (1.88-3.75)
Hypertension 1359 (22.1) 280 (24.2) 1079 (21.6) 0.045 1.17 (1.00-1.36)
Hypercholesterolaemia 830 (13.5) 139 (12.0) 691 (13.8) 0.17 1.15 (0.94-1.40)
Heart diseases
Heart failure 61 (1.0) 13 (1.1) 48 (1.0) 0.24  1.42 (0.79-2.55)
Heart attack 56 (0.9) <10 (<0.9) 48 (1.0) 039  0.72 (0.34-1.53)
Lung diseases
COPD 331 (5.4) 92 (8.0) 239 (4.8)  <0.001 1.74 (1.35-2.23) 0.003  1.63 (1.38-1.92)
Asthma 561 (9.1) 136 (11.6) 425 (8.5)  <0.001 1.44 (1.17-1.77)
Gastrointestinal disorders
Crohn disease 30 (0.5) 12 (1.0) 18 (0.4) 0.011  2.69 (1.25-5.79)
Ulcerative colitis 47 (0.8) 8 (0.7) 39 (0.8) 0.59  0.80 (0.36-1.78)
Irritable bowel syndrome 647 (10.5) 176 (15.2) 471 (9.4) 0.003  1.63 (1.18-2.26)
Musculoskeletal disorders
Rheumatoid arthritis 168 (2.7) 44 (3.8) 124 (2.5) 0.026 1.56 (1.06-2.29)
Fibromyalgia 261 (4.2) 86 (7.4) 175 (3.5)  <0.001 2.26 (1.64-3.11) 0.044 1.51 (1.23-1.86)
Neurological disorders
Migraine 1286 (20.9) 296 (25.6) 990 (19.8) 0.007 1.48 (1.11-1.96)
Chronic fatigue syndrome 99 (1.6) 30 (2.6) 69 (1.4) 0.028 1.72 (1.06-2.78) 0.010  2.16 (1.19-3.90)
Urological disorders
Kidney disease 93 (1.5) 26 (2.2) 67 (1.3) 0.023 1.70 (1.08-2.69) <0.001 2.36 (1.69-3.30)
Bladder dysfunction 268 (4.4) 79 (6.8) 189 (3.8)  <0.001 1.87 (1.42-2.45) 0.001  1.83 (1.54-2.17)
Gynaecological disorders
Polycystic ovary syndrome 91 (1.5) 31 (2.7) 60 (1.2) <0.001 2.29 (1.48-3.55)
Mental disorders
Depression 754 (12.2) 228 (19.7) 526 (10.5) <0.001 2.03 (1.43-2.79)
Anxiety 386 (6.3) 106 (9.2) 280 (5.6) 0.005  1.60 (1.15-2.22)
Malignancies of any kind 390 (6.3) 76 (6.6) 314 (6.3) 0.71 1.05 (0.81-1.36)

Comorbidities were self-reported except for body mass index (BMI). CI, confidence interval; COPD, chronic obstructive pulmonary disease;

OR, odds ratio. *BMI < 25 kg m™* was used as the reference for univariable and multivariable analysis. "Associations with HS status.

“Corrected for sex, age, BMI, smoking status and socioeconomic status. Multivariable data are shown only for significant results.

This suggests an increased awareness of HS among general
practitioners, possibly due to improved knowledge of HS as a
result of education and a prominent patient association.
Despite the above, as more than half of the identified cases
of HS were self-reported, we still have not reached the major-
ity of patients with HS in the Northern Netherlands. Our
results showed that participants who self-diagnosed their HS
had comparable ages at onset of disease and similar self-
reported severity of HS to the HS-diagnosed participants. As
the main characteristics of participants with self-reported HS
vs. diagnosed HS were similar, this indirectly validated once
more the diagnostic questions for HS by Esmann et ad. and

British Journal of Dermatology (2022) 186, pp814—822

Vinding et al. that we used in our study.'®'’

However, there
were still some slight differences between the two groups that
should be mentioned. The respondents with self-diagnosed HS
more frequently reported a stable course of HS and had a sig-
nificantly shorter disease duration than the group with
reported HS diagnosis: 20.0 years vs. 24.0 years, respectively
(P < 0.001). Both stable HS disease and shorter disease dura-
tion could explain why no physician was consulted yet or no
diagnosis was made. However, a median disease duration of
20.0 years is still a long time for not seeking medical care. As
an earlier diagnosis could prevent progression of disease and
could contribute to a lower burden of disease, increased

© 2022 The Authors. British Journdl of Dermatology
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awareness is needed for identifying the undiagnosed patients
with HS.
We confirmed previously reported associated comorbidities,

such as rheumatoid arthritis, depression and anxiety.**** O

ur
findings are also consistent with those of previous studies on
the association between HS and Crohn disease, diabetes melli-
tus type 2 and PCOS.***2 n addition, COPD, asthma, kidney
disease and bladder dysfunction (of any kind) were also asso-
ciated with HS.** While occurrences of fistulas in the urinary
tracts and bladder are mentioned in literature, this is unlikely
the cause of any bladder dysfunction in our cohort. Hence,
the majority classified themselves as having stage I disease,
where sinus tracts have not yet developed. Interestingly, we
identified new associations between HS and other diseases,
such as fibromyalgia, chronic fatigue syndrome and migraine.
Irritable bowel syndrome was also significantly more common
in the HS group, which is a compelling finding as both irrita-
ble bowel syndrome and HS are associated with metabolic dis-
ease.** In addition, subanalysis stratifying the HS cohort based
on sex showed significant associations, as more women with
HS had irritable bowel syndrome and fibromyalgia than men.

In contrast to previous findings, our results from the total
cohort showed that heart diseases and malignancies were not
significantly associated with HS.***® A possible explanation
for this discrepancy could be that Egeberg et al. studied
patients and controls in a hospital setting.*> Moreover, Tan-
nenbaum et al. did not assess the severity of HS in their study
population.*® Considering that HS was predominantly reported
as mild in our population, this could be the reason for not
finding associations with heart disease and malignancies
among our cohort with HS.

Our study was limited by the self-reported HS diagnosis.
However, validated questions and images of HS were used to
minimize the chance of false positive cases. Nevertheless, the
validations of both questions by Esmann et al. and Vinding
et al. took place in small cohorts of 74 cases and 30 cases,
respectively, with similar number of noncases.'®'” This could
result in an overestimated positive predictive value, and in a
higher chance of false-positive identified cases of HS. In con-
trast, as the mean age of our cohort was relatively high, we
could have missed cases of younger people with HS. However,
as no significant differences between the groups with HS diag-
nosed by a medical practitioner and self-diagnosed HS were
found for most disease characteristics, it is convincing that the
self-diagnosed HS group could be considered representative
for our investigated HS cohort.

To investigate the association of HS with comorbid condi-
tions, we adjusted for a set of commonly known covariates. It
was not our intention to study comorbidities specifically, as
HS was used as the outcome, and not the comorbidities them-
selves. To explain in more detail: we studied the existence of
associations between certain comorbidities and HS, adjusting
for the most commonly known covariates. Nevertheless, we
think it is very interesting to study additional covariates that
may influence each of the comorbid conditions. However, to
answer that specific research question, a different study design

© 2022 The Authors. British Journal of Dermatology
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with comorbidity-specific analyses must be used, which was
not the focus of this study. For this study, data from the Life-
lines baseline assessment were partially used, which were col-
lected up to 10 years before our questionnaire was filled out.
The respondent characteristics might have changed over time,
which could have influenced our results. However, when pos-
sible, we used the most recent data available. Also, nonre-
sponse was high for several different questions, which could
interfere with the outcomes, as well as the lack of possibility
to answer ‘no’ if a certain comorbidity was not present. The
main strengths of our study are the very large sample size, the
population-based setting and results that are generalizable to
Northern European countries.*’

In conclusion, our study demonstrates an overall prevalence
of 2.1% of HS in the general population of the Northern
Netherlands, indicating that underdiagnosis is still an issue in
the Netherlands. As the majority of cases of HS were not diag-
nosed, this emphasizes the need for more awareness among
physicians. Furthermore, we identified fibromyalgia, irritable
bowel syndrome, chronic fatigue syndrome and migraine as
new associated conditions with HS. HS appears to be associ-
ated with even more comorbidities, stressing the need for
early diagnosis and initiation of treatment.
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