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Abstract

Background: The reported prevalence of depression among
individuals with psoriasis varies substantially, and the effect
of gender on depression distribution has revealed conflict-
ing results. In addition, using medication to identify cases is
uncommon. Objective: To study the prevalence of pharma-
cologically treated depression among individuals with and
without psoriasis in a Swedish population using ICD-10
codes and data from the Swedish Prescribed Drug Register.
Methods: A retrospective case-control population-based
study was performed including all living individuals (age
>18 years) in Region Jonkoping, southern Sweden (n =
273,536). ICD-10 codes for the diagnosis of psoriasis (L40.*)
and depression (F32.* and F33.*), and data on pharmacolog-
ical treatment from the Swedish Prescribed Drug Register,
were extracted from electronic medical records between
April 9, 2008 and January 1, 2016. The extraction date was
January 1,2016. Results: The risk of pharmacologically treat-
ed depression was increased in individuals with psoriasis
(age-and sex-adjusted OR 1.55; Cl 1.43-1.68); 21.1% of wom-

en with psoriasis received pharmacological treatment for
depression during the study period compared to 14.2% in
the control population. Prevalence figures for depression
were significantly higher in women with psoriasis compared
to men. The risk of suffering from depression was highest
among male and female patients with psoriasis under the
age of 31 years. Conclusions: Depression is common among
patients with psoriasis. The results of the current study un-
derline the need for dermatologists to adopt a holistic ap-
proach, looking beyond the skin, when handling patients
with psoriasis in every-day clinical practice.
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Introduction

Psoriasis is a heterogenous chronic inflammatory dis-
ease mainly associated with skin and joint manifestations.
It is associated with a high prevalence of comorbid dis-
eases including conditions such as metabolic syndrome
and cardiovascular and respiratory diseases for which
shared pathophysiological processes are known [1, 2].
Apart from physical discomfort, psoriasis leads to a sig-
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Population of region Jonképing Sweden January 1, 2016 (n = 341,845)

v

Inclusion criteria
(1) Older than 18 years and

(F32.* and F33.%)

systemic treatment for psoriasis

(2) ICD-10-SE codes marking psoriasis (L40.*) and depression

Patients were counted as cases if there were one or more visits to a
dermatologist with the diagnostic codes L40.* or or two more visits to any
physician other than a dermatologist with L40* codes and topical or

Patients were counted as cases with depression if there was one or more
visits to any physican with the diagnostic codes F32.* or F33.*
combined with at least one dispensation of an anti-depressive drug

All individuals in the electronic medical records (EMR) not meeting
the study criteria for psoriasis served as controls

Exclusion of individuals younger
than 18 years (n = 68,309)

v

and age, sex and date of visits

(Anatomical Therapeutic Chemical, ATC)

Data collection retrospectively (July 4, 2007 until December 31, 2016) from
(1) EMRs including all primary care and specialized out- and inpatients

(2) The Swedish Prescribed Drug Register (PDR) covering data on all
dispensed pharmaceuticals in Sweden, including drug identity

'

n = 3,813 without depression)

(1) Patients with psoriasis, n = 4,587 (n = 774 with depression and

(2) Individuals without psoriasis, n = 268,949 (n = 29,524 with
depression and n = 239,425 without depression)

'

Further data evaluation statistical analysis

Fig. 1. Flowchart of Materials and Methods.

nificant psychosocial burden. Many studies have shown
an association between depression and psoriasis [3-8].
The relationship is bi-directional as it has been shown
that psoriasis is associated with an increased depression
risk but that depression is also associated with an in-
creased risk of psoriasis [9, 10].

Severe psoriasis, long disease duration, and PsA are as-
sociated with higher depression risk [4, 7, 11-14]. Al-
though the view of depression as a primary inflammatory
disease may be debated, it is considered to be a disease
influenced by inflammation [15]. Common inflamma-
tory pathomechanisms such as deranged HPA axis and
pro-inflammatory cytokines such as tumour necrosis fac-
tor, interleukin-1p, interferon-y, and interleukin-6 in-
volved in both depression and psoriasis may be possible
links between these two diseases [16-19]. Several studies
have shown that the treatment of psoriasis with biological
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drugs is associated with improvement both in symptoms
of anxiety and depression [20-22].

The reported prevalence of depression in psoriasis var-
ies substantially between 6 and 62% according to a sys-
temic review and meta-analysis of 98 studies performed
by Dowlatshahi et al. [3] (2014) and 2.1-39.2% in a sys-
temic review by Koo et al. [19] including studies pub-
lished between 2006 and 2016. This variation is attributed
to differences in study design and sampling methods as
well as differences in genetic predisposition or milieu.
The diagnosis of major depressive disorder (MDD) is
based on the existence of depressive symptoms. Accord-
ing to the Diagnostic and Statistical Manual of Mental
Disorders - DSM-5, the diagnosis of MDD requires at
least 5 symptoms to be present within a 2-week period.
Depressed mood or anhedonia is mandatory. Other
symptoms include appetite/weight changes, sleep diffi-
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Table 1. ATC codes for pharmacological treatment of psoriasis and depression extracted from the Swedish Prescribed Drug Register and
the number of individuals with psoriasis issued at least one prescription

Medication ATC codes n (%)
Topical calcipotriol, combination with DO5A: antipsoriatics for topical use 2,629 (57.3)
betamethasone or ichthammol
Dimethylfumarate or acitretin DO5B: antipsoriatics for systemic use 247 (5.4)
Topical corticosteroids III or IV DO07AC: corticosteroids, potent (group III) 3,796 (82.8)
DO07AD: corticosteroids, very potent (group IV)

Immunosuppressive agents L04AX03: methotrexate 1,016 (22.1)
Apremilast L04AA32: apremilast 26 (0.6)
TNF-a inhibitors L04AB: TNF inhibitors 235(5.1)
Interleukin inhibitors L04AC: interleukin inhibitors 37 (0.8)
Calcineurin inhibitors L04ADOLI: ciclosporin 55(1.2)
Antidepressants NO6A: antidepressant drugs* 1,383 (30.2)

* Including non-selective monoamine reuptake inhibitors, selective serotonin reuptake inhibitors, monoamine oxidase inhibitors,

and other antidepressants.

culties, psychomotor agitation or retardation, loss of en-
ergy, diminished ability to think or concentrate, feelings
of worthlessness, or excessive guilt and suicidality. Inter-
national Statistical Classification of Diseases and Related
Health Problems (ICD-10) criteria are similar to those of
DSM-5 but require 4 out of 10 depressive symptoms
yielding a lower threshold for mild depression. However,
most studies on depression and psoriasis do not use struc-
tural clinical interviews since these are time consuming
and expensive. Instead, questionnaires or ICD-10 diag-
nostic codes from the clinical setting are commonly used.
When using questionnaires validated for the detection of
depression such as the Hospital Anxiety and Depression
Scale (HADS) and Beck’s Depression Inventory (BDI)
one must be aware that they have not been developed to
assess dermatology patients. It is possible that they may
falsely detect symptoms and complaints related to psoria-
sis as symptoms related to depression [3].

There are several aspects of the unidimensional MDD
construct as defined by DSM-5 or ICD-10 that are prob-
lematic. It cannot be ruled out that similar clinical fea-
tures or symptoms may be caused by different underlying
mechanisms. This would imply the existence of subtypes
of depression that are currently missed [23, 24]. The cri-
teria also include antagonistic symptoms such as weight
gain or weight loss and psychomotor agitation or retarda-
tion, which furthermore underlines the heterogonous na-

Psoriasis and Depression: A Sex- and
Age-Dependent Association

ture of depression states. Furthermore, epidemiological
studies suggest that depression is dynamic in nature. Sub-
syndromal states or depressive symptoms below ICD-10/
DSM-5 criteria, dysthymia, and minor and major depres-
sion syndromes may occur in the same individuals over
time [25]. A single structural clinical interview may in-
deed miss this continuum.

MDD as opposed to psoriasis is a disease with a het-
erogeneous sex distribution, the disease being twice as
common among women [26]. The published data on the
gender distribution of psoriasis patients with depression
is somewhat conflicting. Several studies suggest no gen-
der difference in depression occurrence [27, 28] whereas
other studies state that female sex is associated with high-
er risk of depression [29-31].

Knowledge about the prevalence and age and sex dis-
tribution of depression in patients with psoriasis is im-
perative for clinicians to make better risk assessments in
everyday practice. Identifying undiagnosed depression
has the potential to improve compliance, quality of life,
and patient health. Population-based studies on psoriasis
and depression including data on antidepressant drugs
use are sparse. Hence, the present study was performed to
estimate prevalence rates of depression among patients
with psoriasis in comparison to the background popula-
tion with focus on distribution over age groups, gender,
and drug consumption.
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Materials and Methods

For further details, see the online supplementary material (see
www.karger.com/doi/10.1159/000509732 for all online suppl. ma-
terial) (Fig. 1; Table 1) [32, 33].

Results

Study Population

The age and sex distribution of the study population is
presented in Table 2. In total, 4,587 patients with psoriasis
(prevalence 1.7%) and 30,298 patients with pharmaco-
logically treated depression (prevalence 11.1%) were in-
cluded; 268,949 individuals served as controls. The mean
age of patients with psoriasis was higher than that of con-
trols. Gender was evenly distributed among psoriasis pa-
tients and controls. In the depression group female gen-
der was twice as common.

Table 2. Demographics of patients with psoriasis and controls

Psoriasis Controls
(n=4,587) (n =268,949)
Sex, n (%)
Male 2,282 (49.7) 134,560 (50.0)
Female 2,305 (50.3) 134,389 (50.0)
Age
Mean + SD 57.4+17.3 49.7£19.5
Range 18-103 18-105
Age groups, 1 (%)
<31 years 411 (9.0) 57,497 (21.4)
31-43 years 637 (13.9) 52,091 (19.4)
44-55 years 898 (19.6) 53,689 (20.0)
56-69 years 1,382 (30.1) 56,026 (20.8)
70+ years 1,259 (27.4) 49,646 (18.5)

Depression Is Increased in Patients with Psoriasis

The prevalence of pharmacologically treated depres-
sion was significantly higher among patients with psoria-
sis compared to the control population (16.9 vs. 11.0%,
X? p < 0.001). The odds ratio (OR) of suffering from phar-
macologically treated depression in patients with psoria-
sis was found to be 1.64 (CI 1.52-1.78) and 1.55 (CI 1.43-
1.68) when adjusting for age and sex.

Higher Risk of Depression in Females

The prevalence of pharmacologically treated depres-
sion was significantly higher among women with pso-
riasis compared to men (21.1 vs. 12.6%, x> p < 0.001)
(Fig. 2).

Female gender was associated with a similar increase
in pharmacologically treated depression risk within both
the control and psoriasis group: OR 1.84 (CI 1.80-1.88)
and OR 1.68 (CI 1.47-1.92), respectively. When dividing
the study population by gender, the OR of having phar-
macologically treated depression with concurrent psoria-
sis was 1.71 (CI 1.51-1.94) for men and 1.62 (CI 1.46-
1.79) for women (Table 3).

Younger Age Is Associated with Increased Risk of

Depression in Patients with Psoriasis

The OR of having a concomitant pharmacologically
treated depression among men and women was related
to age, with highest ORs at lower age. In females
with psoriasis, there is a steady decrease in ORs over
age groups. Males with psoriasis aged <31 years had
the highest risk of suffering from pharmacologic-
ally treated depression (OR 2.42; CI 1.57-3.72) (Table
3).

Table 3. Individuals with psoriasis and concomitant depression stratified by sex and age showing the number, prevalence, and odds ra-

tio of depression compared to the control population

Age group Female Male Both sexes
depression, OR depression, OR depression, OR
n (%) (95% CI) n (%) (95% CI) 1 (%) (95% CI)
<31 years 43 (19.3) 2.08 (1.49-2.91) 24 (12.8) 2.42 (1.57-3.72) 67 (16.3) 2.28 (1.75-2.96)
31-43 years 70 (23.4) 1.82 (1.39-2.39) 37 (10.9) 1.53 (1.08-2.16) 107 (16.8) 1.67 (1.35-2.06)
44-55 years 92 (22.8) 1.70 (1.34-2.15) 75 (15.2) 2.01 (1.57-2.59) 167 (18.6) 1.78 (1.50-2.11)
56-69 years 140 (20.1) 1.54 (1.27-1.86) 83 (12.1) 1.57 (1.25-1.99) 223 (16.1) 1.55(1.34-1.80)
70+ years 142 (20.8) 1.23 (1.02-1.48) 68 (11.8) 1.20 (0.93-1.56) 210 (14.2) 1.21 (1.04-1.40)
All ages 487 (21.1) 1.62 (1.46-1.79) 287 (12.6) 1.71 (1.51-1.94) 774 (16.9) 1.65 (1.52-1.78)

OR, odds ratio; CI, confidence interval.

598 Dermatology 2021;237:595-602

DOI: 10.1159/000509732

Duvetorp/Mrowietz/Nilsson/Seifert



Discussion

Our results show that Swedish patients with psoriasis
are more likely to suffer from concomitant pharmaco-
logically treated depression in comparison to individu-
als without psoriasis (age- and sex-adjusted OR 1.55; CI
1.43-1.68). This is in line with a meta-analysis of 98 stud-
ies on psoriasis and depression published in 2014 which
showed a pooled OR of 1.57 (CI 1.40-1.76) [3]. A recent
Norwegian survey-based population study (HUNT3)
found no association (OR 1.12; CI 0.97-1.28). Only long
disease duration, severe disease, or inverse location was
significantly associated with depressive symptoms [8].
The HUNTS3 study included data on possible confound-
ers such as smoking, education, body mass index, and
physical activity which is a strength. However, the par-
ticipation rate was low, and the use of questionnaires sug-
gests that patients with mild psoriasis lacking contact
with the healthcare system may have been included. On
the other hand, a US population survey study running
during 2009-2012 with a very similar methodology to the
recent Norwegian study has shown a higher OR of 2.09
(CI 1.41-3.11) [34].

Jensen et al. [4] published a Danish nationwide cohort
study on psoriasis and new-onset depression in 2016. Af-
ter adjusting for comorbidity, the incidence rate ratio was
significant only in patients aged <50 years with severe
psoriasis. It is difficult to compare these results with our
study as our method enabled the inclusion of cases where
depression could have been diagnosed before the onset of
psoriasis.

Depression was more prevalent among women in the
control population, and our data revealed that this gen-

der difference was also present in individuals with pso-
riasis, which emphasizes the frequent occurrence and
importance of this comorbidity in women. There are
previous studies that did not find gender differences [27,
28]. These studies differed in study design by recruiting
patients consecutively at a dermatology outpatient clinic
and sending questionnaires to patients with known pso-
riasis which could introduce bias. Including a whole pop-
ulation as in the current study implies robustness in re-
sults that these studies may lack. A recent Polish study on
219 patients with psoriasis has shown that female sex is
associated with an increased risk of depression: OR 2.36
(CI'1.15-4.85), and a population-based Taiwanese study
including 17,086 psoriasis patients and 1,607,242 con-
trols found that the prevalence of depression is higher
among young and middle-aged women with psoriasis,
which is similar to the results of the current study [30,
31].

As reporting or diagnosing depression is not always
performed correctly, data on comedication is important
to substantiate depression claim. In the current study, we
can assume that using the Swedish Prescribed Drug Reg-
ister (PDR) data on dispensed antidepressants increased
the positive predictive value (PPV) of depression classifi-
cation. In a German study in over 1,200 psoriasis patients
hospitalized for severe psoriasis, comedication assess-
ment revealed that 6% of the patients were taking psycho-
leptic and 5.5% antidepressant drugs, with 71.2% in the
latter group being female [35]. Our study, running over a
much longer time period, including individuals in both
inpatient and outpatient care, revealed that 30.2% of the
psoriasis patients were prescribed antidepressant drugs,
with 62.4% being female.
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Psoriasis and Depression: A Sex- and
Age-Dependent Association

Dermatology 2021;237:595-602
DOI: 10.1159/000509732

599



In a systemic literature search including 98 studies,
Dowlatshahi et al. [3] found that the prevalence for anti-
depressant drug use was 9% and that psoriasis patients
used more antidepressants than controls (OR 4.24; CI
1.53-11.76). The high OR compared to the present study
may be affected by misclassification using questionnaires
or not taking into account other indications for antide-
pressant medication.

The association between depression and psoriasis dif-
fers over age groups, with the highest risk being present
among young age groups (<31 years). This finding is con-
cordant with previous studies proposing a higher psycho-
logical burden of psoriasis disease in younger ages [11].
Depression may be influenced by disease severity, and
several studies have suggested that psoriasis in younger
individuals tends to be more severe [36, 37].

The prevalence of psoriasis (1.68%) in the current
study is comparable to previously published data of stud-
ies with similar design. A Swedish medical record-based
study published in 2014 has shown a prevalence rate of
1.23% [38]. Studies of self-reported psoriasis in Nordic
countries tend to have higher prevalence rates. In the
NORPAPP (Nordic Patient Survey of Psoriasis and PsA)
study published in 2019, psoriasis prevalence was 4.5%
among Swedish respondents with self-reported psoriasis
also diagnosed by a physician [39]. The discrepancy in
prevalence rates between self-reported and register-based
studies is well known. Not all patients with psoriasis have
established contact with the healthcare system or they
may misdiagnose other skin complaints as psoriasis. The
prevalence of depression (11.1%) in the current study is
similar to that in a previously published Swedish study
showing a prevalence of 10.8% with similar gender differ-
ences [26], underlining the reliability of the present data.

There are some limitations to our study. Our method-
ology does not address temporal relationship between di-
agnosis and drug dispensation. If the time period between
diagnosis and drug dispensation is long it increases the
risk that the drug could be dispensed for another indica-
tion. Of the drugs studied, several have multiple indica-
tions, e.g., selective serotonin reuptake inhibitors could
be prescribed for anxiety disorders apart from depres-
sion. Patients with mild psoriasis disease diagnosed be-
fore the study period may not necessarily have ongoing
healthcare contact, leading to underrepresentation in the
study group. Individuals with psoriasis not registered as
such in the EMR during the study period are automati-
cally included in the control population, possibly leading
to an underestimation of the difference in depression oc-
currence. Patients with chronic diseases such as psoriasis
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may have more contact with healthcare givers leading to
higher likelihood of diagnosing other concurrent diseases
such as depression, leading to overrepresentation of de-
pression in the psoriasis group. Epidemiological studies
based on registries contain a risk of misdiagnosing pa-
tients. However, we applied strict case selection criteria to
increase PPV. The PPV of a single L40.* diagnosis in a
similar setting in the Skane region (southern Sweden) has
been shown to be 81-100% [38]. Another limitation is not
adjusting for confounding factors such as obesity and
smoking. Nevertheless, the aim of the present study was
not to prove causality between psoriasis and depression.
Causally linked or not, clinicians need to be aware of the
association between depression and psoriasis. The stud-
ied population represents the patients having contact
with the healthcare system, which arguably is the popula-
tion relevant for clinicians to be familiar with.

Although prevalence of concomitant psoriasis and de-
pression has been studied in Scandinavian countries, this
is the first larger population-based study including a Swed-
ish population. It is important to have in mind that the
present study merely investigated the association of pso-
riasis and depression based on diagnostic codes and drug
dispensation. There are many aspects of the association be-
tween psoriasis and depression that need further research.
One is the hypothetical role of systemic inflammation as
the bridge or moderator variable between the two diseases.
Itis suggested that the contribution of inflammation in de-
pression is related to some but not all depression cases.
Hypothetically, certain individuals could be more vulner-
able to inflammatory stress due to genetics or childhood
trauma [40-42]. Individuals with depression and higher
systemic inflammation are proposed to belong to a sub-
group with poorer response to antidepressant medication
but better response to exercise, anti-inﬂammatory treat-
ment, cognitive behaviour therapy, and weight loss (in the
case of pre-existent obesity) [40, 43]. Identifying such sub-
groups among psoriasis patients could have the potential
to improve treatment and decrease morbidity. Future
studies should also include additional diagnostic tools for
depression such as semi-structured interviews and aim to
capture psychological and social factors of psoriasis disease
that may influence depression. The effects of psychological
interventions such as talking or cognitive behavioural ther-
apy dealing with patient’s anxiety about treatment or stig-
matization and discrimination are important and should
be studied further.

A survey to US dermatologists in 2018 showed that a
majority agreed on the requirement for regular depres-
sion and suicide ideation and behaviour screening in pso-
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riasis patients. Only 27% reported asking their patients
about mood or depression [44]. Furthermore, a UK study
has shown low agreement between dermatologists and
patients regarding psychological distress and that derma-
tologists often fail to take action when patients are identi-
fied as anxious or distressed [45].

Clinicians need to be aware of the high prevalence of
depression among patients with psoriasis in Sweden.
There is a significant gender difference, and young pa-
tients are at higher risk of developing depression. Depres-
sion should be addressed in dermatology consultancies
since it has the potential to jeopardize compliance, qual-
ity of life, and patient health. The World Health Organi-
zation Global Report on Psoriasis stresses the importance
of people-centred care with focus on comorbidities. Our
study further underlines the need of a holistic approach
to patient management — possibly with the introduction
of screening for depressive symptoms.

Key Message

Pharmacologically treated depression is common among pa-
tients with psoriasis. Age and sex influence depression risk.
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