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¹

Atopic dermatitis is associated with several comorbidities. Epidemiological studies on psychiatric comorbidities in adult atopic dermatitis patients are sparse. We
analyzed psychiatric comorbidities in a Finnish nationwide adult atopic dermatitis cohort. The study included
57,690 adult patients with atopic dermatitis as cases
and 40,363 individuals diagnosed with melanocytic
naevi as controls. Data was obtained from the statutory
Finnish Care Register for Health Care. The prevalence
of preselected comorbidities between the atopic dermatitis and control groups was compared. Every psychiatric disorder studied was more common in patients
with atopic dermatitis than in controls. At least one
psychiatric diagnosis was found in 17.2% of the atopic
dermatitis patients and 13.1% of controls. Psychiatric
morbidity is significant in patients with atopic dermatitis and therefore assessing patients’ mental health
status should be considered as part of standard care.
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A

topic dermatitis (AD) is the most common inflammatory skin disease (1). Most previous studies on
psychiatric comorbidities focused on attention-deficit
hyperactivity disorders in children with AD (2). Only
recent studies take into account the possible association
of AD with different psychiatric diseases in adults (3–8).
Register studies from Taiwan and the United States
(5, 7) have reported an association between both anxiety

SIGNIFICANCE
Atopic dermatitis is associated with several comorbidities.
In this study we investigated psychiatric comorbidities of
adult patients with atopic dermatitis. Our study shows that
at least one psychiatric diagnosis was found in 17.2% of
the atopic dermatitis patients. Actually, every mental diagnosis studied was more common in patients with atopic
dermatitis compared to the melanocytic naevi controls. We
report, for the first time, that atopic dermatitis is associated with both schizophrenia and bipolar disorders. Since
psychiatric morbidity is significant in patients with atopic
dermatitis, assessing patients’ mental health status should
be considered as part of standard care.

and depression and AD in adults. In addition, a South
Korean study found an increased risk for anxiety in AD
patients (6). In contrast, a recent Danish study found no
heightened risk for either anxiety or depression in patients with AD, although an increased use of anxiolytic
or anti-depressive medication was found (8).
Only one previous study has reported the associations
between AD and psychiatric comorbidities other than
depression or anxiety in adolescent and adult patients
with AD. AD was found to be associated with affective,
stress-related, behavioural disorders and psychoses
(9). Epidemiological data on AD are largely based on
self-reported questionnaire studies (Tables I and II)
(3, 10, 11, 14–17, 19) and previous results concerning
the association of anxiety and depression with AD are
inconsistent (5–8). To clarify the associations between
AD and its psychiatric comorbidities at a national level,
we conducted a retrospective study using the Finnish
Care Register for Health Care (CRHC).

Table I. Register studies about atopic dermatitis and its psychiatric comorbidities in the adult population
First author, year

n

Study design (Country)

Schmitt, 2009 (9)

3,769

Cheng, 2015 (5)

6,640

Kim, 2015 (12)
Shin, 2016 (6)

1,517
25,419

Shrestha, 2017 (7)

119,716

Egeberg, 2017 (13)
Thyssen, 2018 (8)

7,937
10,038

Comorbidity

Data source

A regional register study (Germany)

Affective; neurotic, stress-related,
somatoform; personality and behaviour;
schizophrenic disorders
A nationwide longitudinal register study (Taiwan) Major depressive disorder, anxiety
disorders
A cross-sectional register study (South Korea)
Depression, anxiety, somatization
A nationwide cohort study (South Korea)
Psychiatric disorders
A register study from 3 databases (USA)

Anxiety, depression, sleep disorders

A nationwide register study (Denmark)
A register study (Denmark)

Depression, anxiety
Depression, anxiety

This is an open access article under the CC BY-NC license. www.medicaljournals.se/acta
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GKV database Saxony,
interdisciplinary administrative
outpatient database from Germany
Taiwan National Health Insurance
Research Database
Regional Conscription Register
Korea National Health Insurance
Cohort Data
Commercial, Medicare and MediCal databases
Danish National Patient Register
Danish National Patient Register
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Table II. Survey studies about atopic dermatitis and its psychiatric comorbidities
First author, year

n

Study design (Country)

Comorbidity

Kim, 2015 (19)
Dalgard, 2015 (10)
Yu, 2015 (11)
Dieris-Hirche, 2017 (14)
Eckert, 2017 (15)
Balieva, 2017 (3)
Lee, 2018 (16)
Thyssen, 2018 (8)
Arima, 2018 (17)

434
162
2,836
181
349
151
677
1,044
634

National survey study (South Korea)
Cross-sectional multicenter survey study (13 European countries)
Questionnaire study (USA)
Cross-sectional survey study (Germany)
National survey study (USA)
Cross-sectional multicenter survey study (13 European countries)
Nationwide cross-sectional questionnaire study (South Korea)
Questionnaire study and population based cohort study (Denmark)
National questionnaire study (Japan)

Depressive symptoms
Depression, anxiety
Depression
Depression, anxiety
Anxiety, depression, sleep disorders
Depression/anxiety
Depression
Depression, anxiety
Anxiety, depression, sleep disorders

of patients with AD compared with 13.1% of controls
(odds ratio [OR] 1.25, 95% confidence interval [CI]
1.20–1.30). All the psychiatric diagnoses studied were
significantly more common in the AD group compared
to the controls (Table V).

METHODS
This was a retrospective register study of adult cases of AD diagnosed in Finnish hospitals between 1st January 1987 and 31st
December 2014. Patient records were obtained from the CRHC,
which is maintained by the National Institute of Health and Welfare. Records with a diagnosis of AD (code 6918B in the International Classification of diseases [ICD]-9, and L20.0 in ICD-10)
were selected. The CRHC covers all hospitals in Finland and the
outpatient visits from 1998 onwards are also included. The unique
social security number, given to every Finnish citizen, ensures that
a person is included in the CRHC only once. In Finland, ICD-9
was used between 1987 and 1995, and ICD-10 has been used
since 1996. In this study, the control population was comprised of
patients diagnosed with melanocytic naevi (ICD-9: 2160-9A and
ICD-10: D22) during the same period. Patients diagnosed with
melanoma (ICD-9: 172 and ICD-10: C43 and D03) were excluded from the melanocytic naevi control population. Patients were
defined as having AD or melanocytic naevi when they had at least
one documented diagnosis of the disease in question in the CRHC
database. If a case had both AD and melanocytic naevi diagnoses,
it was included in the AD group. Since this study focuses on the
comorbidities in adults with AD, only patients who had reached
the age of 25 by the end of the study period, were included in the
analysis. The psychiatric diagnoses, including both primary and
subsidiary diagnoses (Table III), as well as sex, were gathered for
both AD and control patients from the CRHC. The initial database
query yielded records for 142,745 patients with AD and 40,363
with melanocytic naevi. Of these, all AD cases aged > 25 years
(n = 57,690) were included in the present study and compared with
melanocytic naevi controls from the same age group.

Differences between sexes in frequencies of mental
disorders
Mental disorders were more frequent in women than
in men with AD: at least one psychiatric disorder was
present in 18.6% of women and 14.8% of men. Each of
the psychiatric disorders included in the study was more
common in women than in men with AD, apart from
the “psychotic disorders” (present in 2.4% and 3.0% of
female and male patients, respectively); “schizophrenia
and schizotypal disorder” (present in 1.0% and 1.5% of
female and male patients, respectively) and “disorders
of adult personality and behaviour” (present in 2.2%
of both women and men). In patients with melanocytic
naevi, all mental disorders were more frequent in women than in men, except for the “psychotic disorders”
which were equally as common in both sexes. While the
risk for “any psychiatric disorder” was greater in AD
patients than in controls, regardless of sex, there was
no significant sex difference in this metric. However,
the association between AD and “psychotic disorders”
was significantly stronger in men than in women (OR
1.66 in men vs. 1.42 in women, p = 0.01), whereas the
risk for anxiety disorders was found to be significantly
higher in women (OR 1.19 in women vs. 1.05 in men,
p = 0.04) (Fig. 1). No significant differences in the risks
of mental disorders were found between sexes in other
psychiatric diagnoses studied.

RESULTS
Characteristics and psychiatric disorders of patients with
atopic dermatitis and melanocytic naevi
The characteristics of the patients with AD and controls
with melanocytic nevi are summarized in Table IV.
At least one mental disorder was diagnosed in 17.2%

Table III. Diagnoses of psychiatric comorbidities included in the study
ICD-9a
Major depression

2962–2964, 2967Ab
295, 297, 298
295

Bipolar disorder and manic episodes
All psychotic disorders
Schizophrenia and schizotypal disorder

300c, 309d
3000A–C, 3002B–D, 3002X, 3003A

Anxiety, dissociative, stress-related, somatoform and other nonpsychotic mental disorders
Anxiety disorders

301, 302e, 3027A–H, 312

Disorders of adult personality and behaviour
a

ICD-10

2961, 2968A, 3004A

b

c

d

e

f

The Finnish version of ICD-9, No mania diagnoses in ICD-9, Excluding 3004A, Excluding 3092A–B, Excluding 3026A, Excluding F64.2.

www.medicaljournals.se/acta

F32, F33, F34.1
F30–F31
F20–F29
F20–F21
F40–45, F48
F40–F42
F60–F69f
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Table IV. Characteristics of patients in atopic dermatitis (AD) and
melanocytic naevi groups
AD
Patients, n
Age, years, mean ± SD
Women, %

Naevi
a

57,690
31.8 ± 16.9
63.2

40,363
45.7 ± 19.4
64.0

a

In 497 cases AD diagnosis occurred only once.
Naevi: melanocytic nevi; SD: standard deviation.
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DISCUSSION
The main finding in our study was that patients with
AD have a higher risk for all psychiatric comorbidities
than the controls: at least one psychiatric diagnosis was
reported in 17.2% of patients with AD and in 13.1% of
those with melanocytic naevi. Previously, only a regional German study reported the association between AD
and several psychiatric comorbidities (9). It found that
34% of patients with AD had at least one psychiatric
diagnosis. While this proportion appears to be much
higher than the 17% identified in our study, it is worth
noting that almost 75% of the psychiatric diagnoses in
the German study were classified as “neurotic, stressrelated and somatoform disorders”, which may reflect
a possible selection bias, since the data were gathered
from an insurance-based health register only.
We found that, among all psychiatric diagnoses studied
in patients with AD, the risk for depression was the most
pronounced, being present in 10.4% of AD patients. This
finding is in line with previous register studies (Table I):
In the Taiwanese study, AD patients had a seven-fold
greater risk for major depression and almost a six-fold
greater risk for any depressive disorder, compared with
the age- and sex-matched control group (5). The register
study from the US has also reported AD to be significantly associated with depression (7). In the Taiwanese
register-based case-control study, five to six-fold increase
in the risk for major depression and any depressive disorder in the AD populations were found (5).

Fig. 1. Odds ratios for psychiatric disorders stratified by sex in
patients with atopic dermatitis compared to controls.

Anxiety disorders have been associated with AD in
register studies (Table I), and anxiety was the third most
common psychiatric comorbidity in AD patients in our
study. Our findings are comparable to studies from the
United States (7) and South Korea (6), which reported
that patients with AD are twice as likely to have an an
xiety disorder as healthy individuals. In contrast to other
register study findings and our results, the recent Danish
register study (8) found that moderate-to-severe AD
was associated with an increased risk of antidepressant
and anxiolytic medication use, but not with depression
or anxiety. Although their study was nationwide, the
limited size of their study population may have affected
their findings.
Until now, only the regional German study (n = 3,769)
had reported an association between AD and stress-related, behavioural and affective disorders and psychoses
(9). “Neurotic, stress-related and somatoform disorders”
was the second most common category of psychiatric diagnoses, present in 9.1% of patients with AD in our study.
The German study found a surprisingly high prevalence

Table V. Comorbidities in patients with atopic dermatitis (AD) (n = 57,690) and melanocytic naevi (naevi) (n=40,363) controls
Comorbidities

Group

n (%)

Crude OR (95% CI)

Adjusted OR (95% CI)a

All psychiatric disorders

AD
Naevi
AD
Naevi
AD
Naevi
AD
Naevi
AD
Naevi
AD
Naevi
AD
Naevi
AD
Naevi

9,913 (17.2)
5,292 (13.1)
6,014 (10.4)
3,257 (8.1)
5,227 (9.1)
2,671 (6.6)
2,979 (5.2)
1,453 (3.6)
1,515 (2.6)
730 (1.8)
1,245 (2.2)
484 (1.2)
913 (1.6)
412 (1.0)
674 (1.2)
302 (0.8)

1.38 (1.33–1.43)
Reference
1.33 (1.27–1.39)
Reference
1.41 (1.34–1.48)
Reference
1.46 (1.37–1.55)
Reference
1.46 (1.34–1.60)
Reference
1.82 (1.64–2.02)
Reference
1.56 (1.39–1.75)
Reference
1.57 (1.37–1.80)
Reference

1.25 (1.20–1.30)
Reference
1.23 (1.17–1.29)
Reference
1.16 (1.10–1.22)
Reference
1.14 (1.07–1.22)
Reference
1.51 (1.37–1.66)
Reference
1.51 (1.35–1.68)
Reference
1.37 (1.21–1.55)
Reference
1.62 (1.41–1.88)
Reference

Major depression
Neurotic, stress-related and somatoform disorders
Anxiety disorders
All psychotic disorders
Disorders of adult personality and behaviour
Bipolar disorder or manic episodes
Schizophrenia and schizotypal disorder
a

Adjusted for age and sex.
OR: odds ratio; CI: confidence interval; naevi: melanocytic naevi.
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of this category, which, being present in 27.4% of the AD
population, was the most common psychiatric diagnosis
(9). However, the study was regional and partially based
on insurance-covered health data, which may explain the
higher prevalence rate in comparison to the present study.
Here, we show an association between schizophrenia,
bipolar disorder and AD that, to our knowledge, has
not previously been reported. Both “schizophrenia and
schizotypal disorder” and “bipolar disorder and manic
episodes” were significantly more common in patients
with AD than in the control group. Previously, an association between AD and psychoses (OR 1.46) was reported
(9), but schizophrenia, as a distinct diagnosis, was not
studied and bipolar disorders were included in the group
of affective disorders.
We found that mental disorders in general were more
frequent in women than in men with AD. Only “psychotic disorders” (3.0% vs. 2.4%) and “schizophrenia and
schizotypal disorder” (1.5% vs. 1.0%) were more common in males. It is known that mental disorders are more
common in female dermatological patients in general
(18). A South Korean study reported a surprisingly high
prevalence of depression (10.4%), anxiety (9.8%) and
somatization (11.7%) in young adult males with AD (19)
but it was conducted only among male conscripts and had
a small study sample (n = 1 517). Furthermore, the psychiatric diagnoses were defined and classified by military
health officers, which may have led to overestimation of
the prevalence of these disorders. Interestingly, although
the overall prevalence of mental disorders was greater
in females, they seemed to not have a heightened risk
for psychiatric morbidity in general. We found females
with AD to have a higher risk for the “anxiety disorders”
only, compared to men with AD.
The underlying causes of the psychiatric comorbidity
in patients with AD are not completely understood.
Intense pruritus, sleep disturbance, emotional stress,
social stigma and increased levels of cytokines common to both dermatological and psychiatric conditions
are commonly suggested as aetiological factors (20).
Being a chronic disease, AD places a heavy, long-term
burden on patients and their families, resulting in a
serious impact on their daily lives, which may lead to
psychiatric comorbidities. Chronically elevated levels of
pro-inflammatory cytokines, which cross the blood-brain
barrier, have been reported in prolonged atopic eczema;
this effect has been hypothesized to function as a risk
factor for autism spectrum disorders, and possibly other
psychiatric comorbidities, in AD patients (21).
Limitations
The major strength of our study is that it is a populationbased epidemiological study with one of the largest AD
populations ever studied. Another strength is that all
diagnoses were made in a specialized setting. Our finwww.medicaljournals.se/acta

dings in the control group are comparable to the general
population (22–24), which further strengthens our results.
A weakness of the study is that it was not possible
to verify the accuracy of the AD diagnosis. We had no
information on the disease severity or patients’ socioeconomic status and were unable to analyze the association
with psychiatric morbidity. We cannot exclude the possibility that some control individuals had AD that was
treated only in primary care. Based on our registry data
we were unable to analyze any temporal relationships
between AD onset and psychiatric diagnoses. In addition, our results were not adjusted to the possible somatic
comorbidities.
Conclusion
This study provides new population-based epidemiological information about AD and its psychiatric comorbidities in adults on a national level. Our findings emphasize
the important role of dermatologists in evaluating mental
health of AD patients (25), especially if there are difficulties with compliance.
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