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Prevalence of depression among
children, adolescents, and adults with
hidradenitis suppurativa
Shari Wright, BS, Andrew Strunk, MA, and Amit Garg, MD
Hempstead, New York
Background: Information on prevalence of depression among children, adolescents, and adults with
hidradenitis suppurativa (HS) is limited.
Objective: To compare prevalence of depression in HS patients with that of controls.
Methods: Cross-sectional analysis of 38,140 adult and 1162 pediatric HS patients and controls identified
using data from electronic health records. Primary outcome was prevalent depression.
Results: Prevalence of depression among adults with HS was 30.0% (95% Confidence interval [CI], 29.630.5), compared with 16.9% (95% CI, 16.7-17.1) among controls. Among children and adolescents with HS,
prevalence of depression was 11.7% (95% CI, 10.0-13.7), compared with 4.1% (95% CI, 3.6-4.7) among
controls. In adjusted analyses, adults and children/adolescents with HS had 1.26 (95% CI, 1.25-1.28;
P \ .001) and 1.42 (95% CI, 0.999-2.01; P = .051) times the odds of having depression relative to controls,
respectively.
Limitations: We could not evaluate the influence of disease severity on the outcome.
Conclusion: Depression is prevalent among children, adolescents, and adults with HS. Periodic screening
for depression may be warranted. ( J Am Acad Dermatol https://doi.org/10.1016/j.jaad.2021.06.843.)
Keywords: hidradenitis suppurativa; depression; mood; adults; children; adolescents; prevalence;
Explorys.

INTRODUCTION
Hidradenitis suppurativa (HS) is a chronic inflammatory disease of the pilosebaceous unit, which
results in painful nodules and draining abscesses and
the formation of fistulas, sinus tracts, and scarring,
commonly affecting the axillae, breasts, groin, and
perineum.1 The association between the physical
symptoms of HS and psychosocial impairment,
decreased health, and skin-specific quality of life is
well established.2-4 Recent data suggest that patients
with HS are at an increased risk of developing newonset depression.5 Prevalence estimates for depression among HS cohorts and strength of association
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analyses are highly variable, with few studies reporting population-based data for the United States or
data for the pediatric subpopulation. The purpose of
this study was to compare prevalence of depression
among children, adolescents, and adults with HS
with that of control patients without HS.

METHODS
This cross-sectional study used Explorys (Watson
Health, IBM Corporation), a multi-health system data
analytics and research platform.6 Clinical information from electronic medical records, laboratories,
practice management systems, and claims systems
Accepted for publication June 2, 2021.
Reprints not available from the authors.
Correspondence to: Amit Garg, MD, Donald and Barbara Zucker
School of Medicine at Hofstra/Northwell, 1991 Marcus Avenue,
Suite 300, New Hyde Park, NY 11042. E-mail: amgarg@
northwell.edu.
Published online July 2, 2021.
0190-9622/$36.00
Ó 2021 by the American Academy of Dermatology, Inc.
https://doi.org/10.1016/j.jaad.2021.06.843

1

J AM ACAD DERMATOL

2 Wright, Strunk, and Garg

n 2021

was matched using the single set of Unified Medical
logistic regression model, adjusting for age, sex,
Language System ontologies to create longitudinal
race, number of health care encounters within the
records for unique patients. Data were standardized
study period, smoking status (ever, never), alcohol
and curated according to common controlled vouse disorder, substance use disorder, body mass
cabularies and classifications systems, including
index, and Charlson comorbidity index score. In the
International Classification of Diseases (ICD),
pediatric analysis, body mass index was categorized
Systemized Nomenclature of MedicineeClinical
as underweight, healthy weight, overweight, and
Terms,7 Logical Observation
obese according to patients’
Identifiers
Names
and
age- and sex-specific body
CAPSULE SUMMARY
Codes,8 and RxNorm.9
mass
index
percentile.
The database comprised
Alcohol use disorder and
Information on the prevalence of
of 26 integrated health care
Charlson
comorbidity
depression among children, adolescents,
networks, 360 hospitals, and
index score were not
and adults with hidradenitis suppurativa
over 920,000 providers,
included as covariates in
is limited.
spanning the continuum of
the pediatric regression analcare from ambulatory to
ysis.
Unadjusted
and
Pediatric and adult patients with
inpatient to specialty setdemographic-adjusted
logishidradenitis suppurativa have a higher
tings. More than 64 million
tic regression models were
prevalence of depression compared with
unique lives, representing
also performed to assess the
controls and are at an increased risk for
approximately 15% of the
influence of covariates on
depression. Periodic screening for
population across all 4
the relationship between HS
depression may be warranted.
census regions of the United
and depression. Missing data
States, are captured. Patients
were imputed using multiwith all types of insurance as well as those who self
variate imputation by chained equations13 with
pay are represented. All patient data are deidentified.
m = 10 imputations for the adult analysis and
The study population was limited to patients 10
m = 20 imputations for the pediatric analysis.
to89 years of age having at least 1 encounter in the
database between January 1, 2019 and December 31,
RESULTS
2019 and at least 90 days of observable time10 in the
The number of patients meeting each stage of
database within this period. Patients were also
study eligibility is provided in Supplemental Table II.
required to be observable in the database between
We identified 38,140 adult and 1162 pediatric paJanuary 1, 2018 and December 31, 2018. Patients
tients with HS whose demographic and clinical
were excluded if data were missing on age, zip code,
characteristics are described in Table I. Compared
or date information for HS diagnosis, depression
to control patients, adults with HS were younger
diagnosis, or covariates. HS patients were identified
(mean age, 43.8 years) and were more often female
by at least 1 ICD-9 (705.83) or ICD-10 (L73.2)
(77%), African American (36%), and tobacco
diagnosis code for HS on or prior to December 31,
smokers (48.5%). Compared to control patients,
2019. In an independent validation study, we
pediatric HS patients were older (mean age,
observed a positive predictive value (PPV) of 79.3%
15.2 years) and were more often female (81%),
and an accuracy of 90% for diagnosis of HS using this
African American (38%), and obese (59%).
algorithm.11
Prevalence of depression among adults with HS
The control cohort consisted of patients in the
was 30.0% (95% confidence interval [CI], 29.6-30.5)
database who never had a diagnosis code for HS.
compared with 16.9% (95% CI, 16.7-17.1) among
The primary outcome was a current diagnosis of
controls (Table II). Among pediatric patients with
depression in 2019 (period of interest) or 2018
HS, prevalence of depression was 11.7% (95% CI,
(lookback period), defined as at least 1 of the ICD
10.0-13.7) compared with 4.1% (95% CI, 3.6-4.7)
codes listed in Supplemental Table I (available via
among controls. In unadjusted analysis, adults and
Mendeley at http://doi.org/10.17632/g7bstyfpp5.1).
children/adolescents with HS had 2.14 (95% CI, 2.08This method had been validated previously, with a
2.20) and 3.17 (95% CI, 2.51-4.02) times the odds of
PPV of approximately 92%.12 Controls were matched
having depression relative to control patients,
to HS patients based on zip code at a ratio of 4:1.
respectively. After adjusting for demographic and
Separate analyses were performed for patients 10
clinical covariates, adults and children/adolescents
to17 years of age and patients 18 to 89 years of age.
with HS had 1.26 (95% CI, 1.25-1.28; P \ .001) and
Prevalence of depression between HS patients
1.42 (95% CI, 0.999-2.01; P = .051) times the odds of
and controls was compared using a conditional
having depression relative to controls, respectively.
d
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Abbreviations used:
CI:
HS:
ICD:
OR:

confidence interval
hidradenitis suppurativa
International Classification of Diseases
odds ratio

Odds ratios (ORs) for all covariates in the adjusted
regression models for adult and pediatric patients are
provided in Supplemental Table III.

DISCUSSION
In this study, we have observed the prevalence of
depression among adult and pediatric patients with
HS to be 30% and 11.7%, respectively. Adults with HS
were 26% more likely to have depression compared
to patients without HS. Pediatric patients with HS
were 42% more likely to have depression relative to
controls, although the level of evidence was just shy
of the conventional 5% significance level.
Data suggest that HS and depression may share
common pathogenic mechanisms, including
increased expression of proinflammatory cytokines,
such as IL-6 and tumor necrosis factor alpha, which
have been observed at higher levels in the serum
of patients with HS14-17 and major depression.18
Moreover, in a recent study, we observed that adult
and pediatric HS patients had an increased risk of
developing depression, which further supports the
findings of the present study.5
Several cross-sectional survey studies conducted
in North America and Europe have reported prevalence estimates for depression among HS patients
ranging from 9% to as high as 41.6%.19-27 However,
these studies are limited by small sample sizes, lack
of control cohorts, and the self-reported and/or
self-administered nature of the study designs.
Furthermore, comparison of results in these studies
is challenging because different depression measurement instruments, some of which are screening
tools and not diagnostic tests, were used across these
studies. Among these studies, only one reported
an association between HS and depression in a
population-based cohort. In a Danish study of 500
HS patients, odds of moderate depression were more
than 4 times those of patients without HS and no
associations were observed for mild or severe
depression.19 However, only 2.2% of the patients in
the HS cohort had physician-diagnosed HS, which
limits interpretation these data.
Other cross-sectional analyses evaluating
association of depression with HS within
population-based samples did not control for potential confounders, including obesity,28,29 tobacco
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smoking,30 and alcohol/substance use.31,32 In a
single-center analysis in the United States of HS
patients residing in Olmsted County, Minnesota,
prevalence of depression was 42.9%.33 However,
this study did not include a control group or strength
of association analysis. In another analysis of adult
and pediatric patients in the United States, the
prevalence of depression was significantly higher
among HS patients compared to control patients
(11.83% vs 6.89%).34 The odds of having depression
was 2.14 (95% CI, 2.03-2.25) times as high among HS
patients. However, this study was limited to inpatient
HS patients who may suffer from more severe
disease and may not be representative of most HS
patients. Because separate analyses were not conducted for pediatric and adult patients, results cannot
be compared with those of our analysis.
Four European studies estimated prevalence of
depression among patients with HS within national
samples from Denmark, the United Kingdom, and
Finland. However, it is unclear whether results from
these studies are generalizable to the population of
the United States, given differences in racial/ethnic
composition and prevalence of depression across
these countries.35-38 In a Danish study, prevalence of
depression among 7732 patients with HS was 1.6%
compared with 0.8% among control patients.39 The
odds of depression was similar between HS patients
and controls (OR, 1.13; 95% CI, 0.87-1.47). In the
United Kingdom analysis, prevalence of depression
was 24.3% among HS patients and odds of depression were nearly 70% (OR, 1.69; 95% CI, 1.62-1.77)
higher among HS patients.40 In a Finnish study of
4372 adult HS patients, prevalence of depression was
higher among HS patients than among controls
(15.3% vs 8.3%).41 Patients with HS were twice as
likely to have depression compared to controls (OR,
2.00; 95% CI, 1.81-2.22). A similar Finnish study of
153 pediatric HS patients found the prevalence of
depression to be 8.5%.42 Odds of depression was
2.68 (95% CI; 1.29-5.58) times as high among
pediatric patients compared with control patients.
There are limitations to the present study that
warrant consideration when interpreting the results.
We could not capture patients who did not seek care
in health systems included in the database. There
is potential for misclassification of HS diagnosis,
depression diagnosis, or covariates due to erroneous
documentation or misdiagnosis. To mitigate any
influence of possible misclassification bias, we
used validated case definitions to identify patients
with HS and depression. Data on potentially relevant
covariates, such as socioeconomic status, that are not
typically collected in the course of routine health
care, are generally unavailable in electronic medical
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Table I. Pediatric and adult patient characteristics
Pediatric analysis (ages 10-17 years)
Demographic and clinical characteristics

Age, mean (SD)
Female, n (%)
Missing
Race, n (%)
White
Black
Hispanic
Asian
Other/multiracial
Missing race, n (%)
Body mass index, mean (SD)
Body mass index category*
Underweight
Healthy weight
Overweight
Obese
Missing BMI, n (%)
Smoker (ever), n (%)
Alcohol use disorder, n (%)
Substance use disorder, n (%)
Health care encounters,y median (IQR)
Charlson comorbidity index, n (%)
0
1-2
3-4
$5

HS patients
(n = 1162)

Adult analysis (ages 18-89 years)

Control patients
(n = 4648)

HS patients
(n = 38,140)

Control patients
(n = 152,560)

15.2 (1.8)
941 (81)
0

13.6 (2.3)
2308 (50)
0

43.8 (15.1)
29,399 (77)
0

51.7 (18.4)
90,154 (59)
16 (0.01%)

348
283
75
4
34
418

(47)
(38)
(10)
(0.5)
(5)
(36)
NA

1861 (64)
623 (21)
223 (8)
51 (2)
163 (6)
1727 (37)
NA

19,347
13,163
1962
170
1545
1953
34.5

99,866
28,193
6647
1798
5809
10,247
29.7

12
158
130
427
435
9
0
7
5

(2)
(22)
(18)
(59)
(37)
(0.8)
(0)
(0.6)
(2.25, 9)

111
1560
451
608
1918
20
0
8
2

NA
NA
NA
NA
2023 (5)
18,485 (48.5)
1499 (4)
3428 (9)
9 (4, 17)

NA
NA
NA
NA
15,823 (10)
42,849 (28.1)
4202 (3)
6221 (4)
5 (2, 11)

12,956
14,954
4569
5661

69,811
48,886
15,184
18,679

NA
NA
NA
NA

(4)
(57)
(17)
(22)
(41)
(0.4)
(0)
(0.2)
(1, 5)

NA
NA
NA
NA

(53)
(36)
(5)
(0.5)
(4)
(5)
(9.1)

(34)
(39)
(12)
(15)

(70)
(20)
(5)
(1)
(4)
(7)
(7.4)

(46)
(32)
(10)
(12)

For categorical variables, percentages refer to the percentage of patients in each category among those who were not missing data for that
variable. Percentages may not sum to 100 due to rounding.
BMI, Body mass index; IQR, interquartile range; n, number of patients; NA, not applicable; SD, standard deviation.
*BMI categories are based on percentiles relative to children and teens of the same sex and age. Underweight = less than the 5th percentile;
healthy weight = 5th percentile to less than the 85th percentile; overweight = 85th to less than the 95th percentile; obese = equal to or
greater than the 95th percentile.
y
Number of encounters during the study period.

Table II. Prevalence of depression in patients with and without hidradenitis suppurativa
Pediatric analysis
Outcomes and measures of association

Number of prevalent depression diagnoses
Prevalence % (95% CI)
Crude odds ratio (95% CI)
Demographics-adjusted odds ratio* (95% CI)
Fully adjusted odds ratioy (95% CI)
P value (fully adjusted odds ratio)

HS patients
(n = 1162)

Control patients
(n = 4648)

136
11.7 (10.0-13.7)
3.17 (2.51-4.02)
2.05 (1.55-2.71)
1.42 (0.999-2.01)
.051

190
4.1 (3.6-4.7)
Ref.
Ref.
Ref.
-

Adult analysis
HS patients
(n = 38,140)

30.0
2.14
2.08
1.26

11,446
(29.6-30.5)
(2.08-2.20)
(2.02-2.14)
(1.25-1.28)
\.001

Control patients
(n = 152,560)

25,811
16.9 (16.7-17.1)
Ref.
Ref.
Ref.
-

CI, Confidence interval; HS, hidradenitis suppurativa; n, number of patients.
*Adjusted for age, sex, and race.
y
Adjusted for age, sex, race, body mass index, smoking status, substance use disorder, alcohol use disorder (adults), Charlson comorbidity
index (adults), and number of health care encounters during the study period.

records. We could not evaluate the influence of
disease severity on the outcome. The analysis does
not determine a temporal relationship or causal link
between HS and depression.

Despite these limitations, this population-based
analysis reports important data on the prevalence of
depression among pediatric and adult HS patients in
the Unites States. A strength of this study is the
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rigorous inclusion of relevant comorbidities that may
confound the relationship between HS and depression. Moreover, we believe these results may be
generalized to the health care-seeking population in
the United States, given the robust size and demographic heterogeneity of the HS cohort.

CONCLUSION
Prevalence of depression among pediatric and
adult patients with HS is high. Additionally, our data
suggest that adult and pediatric patients with HS
more commonly suffer from depression. Health care
providers should be attentive to signs and symptoms
of depression among children, adolescents, and
adult patients with HS. Periodic screening for
depression may be considered.43
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