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A

Psoriasis and addiction: assessing mental health
based on a cross-sectional study in Germany

Background: Psoriasis is a chronic skin disease with a high mental bur-
den. Well-known comorbidities include depression, anxiety, as well as
alcohol and tobacco addiction, however, there is barely any evidence on
other addictions. Objectives: The aim of this study was to estimate the
prevalence of the six most common addictions among psoriasis patients
in Germany and to determine associated clinical factors. Materials &
Methods: Dermatologists working in four dermatological clinics and 32
practices across Germany recruited patients between September 2018
and November 2019. This cross-sectional study contained questionnaires
on six addictions, depression, anxiety, and the Dermatology Life Qual-
ity Index (DLQI). In addition, scores for the Psoriasis Area and Severity
Index (PASI) were obtained by physicians. Results: Overall, 502 patients
(43.4% women; mean age: 49.7 ± 14.6 years) were included. Positive
addictions were found in 30.3% for daily smoking, 8.6% for alcohol,
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1.2% for gambling, 3.8% for internet use, 3.6% for food, and 6.0% for
drugs. Younger age was associated with a higher probability of addiction
except for alcohol dependency. The PASI was only significantly associ-

ated with smoking. Conclusion: Addictions seem to be common among
psoriasis patients. Further research should include comprehensive data
and control groups, furthermore, standardised screenings and early refer-
rals could represent first steps to improve people-centred healthcare for
patients with psoriasis.
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soriasis is a chronic inflammatory systemic skin
disease associated with typical cutaneous manifes-
tations, affecting 0.5-11.4% of the global population

nd 2.1% of the German population [1]. It is often accompa-
ied by comorbidities such as cardiovascular, rheumatoid,
nd mental diseases [2]. Mental diseases are particularly
ignificant in psoriasis, as psoriasis lesions often affect vis-
ble body areas or the genital area, causing stigmatisation
3, 4] and impairment of patients’ quality of life, happi-
ess, and sex life [5-7]. Comorbid mental diseases include
epression, anxiety, suicidality, and various addictions [8-
3]. Addictions such as alcohol consumption and smoking
re commonly investigated [10, 11], whereas data on other
ddictions such as gambling and drug abuse are rare [12].
o improve patients’ quality of life, early detection of these
omorbidities is essential. However, comorbidities often
emain unrecognised [14-16]. Consequently, there is a great
eed for improvement to reach the goals outlined in the
22
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Global report on psoriasis’ issued by the World Health
rganisation (WHO) in 2016 [17]. This report empha-

ises the need for people-centred care and multidisciplinary
pproaches in order to minimise the burden that individuals
uffer due to psoriasis. When psoriasis is treated suffi-
iently, a reduction of disease severity has been shown to
e associated with an improvement in quality of life and
tion medicine, comorbidity, epidemiology, mental

decrease in depressive symptoms [8, 18-20]. Since patient-
physician time is limited and limited information on risk
factors for mental comorbidities is available, screening for
mental comorbidities is advocated in the literature [20, 21].
While some clinical risk factors for depression and anxiety
are available [20-23], currently there is no evidence on risk
factors for addictions.
Therefore, the aim of this study was to estimate the preva-
lence of the six most common addictions in Germany in
patients with psoriasis and to determine clinical factors
associated with the occurrence of each addiction, respec-
tively.

Materials and methods
doi:10.1684/ejd.2021.4146
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k A. Psoriasis and addiction: assessing mental health based on a cross-sectional

Study population
For this cross-sectional, paper-based, non-interventional
study, participants were recruited from 32 dermatological
practices and four dermatological clinics across Germany
between September 2018 and November 2019. Dermatolo-
gists were invited using data from the German psoriasis
physician network ‘Psoriasis Praxisnetz Süd-West e.V.’.
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tification = EJD Article Identification = 4146 Date: January 21,

f physicians agreed to participate, they received material
o include up to 10 patients. Additional patient sets for
nclusion were provided on demand. For study participa-
ion, patients had to fulfil the following inclusion criteria:
ge ≥18 years, diagnosed with psoriasis, able to provide
ritten informed consent, and able to answer a German
uestionnaire. To minimise selection bias, dermatologists
ere asked to include either (1) the first 10 psoriasis patients
illing to participate after the start of recruitment or (2)
atients who visited within the last two months retrospec-
ively and consecutively. Informed consent was obtained
rom every participant prior to inclusion. The study and
ll procedures were reviewed and approved by the local
thics committee of the medical faculty of the Technical
niversity of Munich (Reference 485/17 S).

uestionnaire
articipants received a questionnaire consisting of the Ger-
an versions of nine well-established questionnaires for the

ssessment of mental health status. A detailed description of
ach instrument can be found in the supplementary mate-
ial and table 1. Dermatologists additionally documented
atient characteristics including age, sex, body mass index
BMI), and disease severity measured by the Psoriasis Area
nd Severity Index (PASI).

tatistics and data management
tudy size was limited by a patient recruitment time
f one year in order to reduce potential seasonal influ-
nces. Descriptive data were generated for general patient
haracteristics and prevalence of mental disorders. Men-
al health outcomes for prevalence estimation and further
nalyses were defined by thresholds listed in table 1.
o test differences between sex, t-test, chi-squared test,
r Fisher’s exact test were used. Furthermore, logistic
egression models were calculated to determine personal
nd clinical factors (age, sex, BMI, Dermatology Life
uality Index (DLQI), PASI, and positive screening for
epression and anxiety) that were associated with the
ccurrence of one of the six addictions. Variables were
dded to multivariate regression models using backward
tepwise selection to minimise multicollinearity. Odds
atios (OR) and adjusted OR (aOR) were calculated
ith the respective 95% confidence intervals (CI). Global

lpha was set at 0.05. To improve the quality of the
egression models, multiple imputations were conducted.
herefore, a fully conditional specification method was
sed to impute missing data. In total, five imputations
ere generated to calculate missing data (n = 193; 3.0%).
fterwards, a sensitivity analysis was performed to com-
are the results of the multiple imputation analysis with
JD, vol. 31, n◦ 6, November-December 2021

hose of the complete cases (i.e., only cases without
ny missing data; supplementary table 1). All data were
ntered twice and compared in order to detect discrep-
ncies. In case of error, source data were accessed and
atasets were corrected. IBM SPSS Statistics (Version 25,
BM Corporation, Armonk, NY, USA) was used for all
nalyses.
Time: 3:49 pm

Results

Patient characteristics
A total of 502 participants were included in this study. The
mean age was 49.7 years (±14.6 years) and 218 (43.4%)
were women. The mean BMI was 28.1 (±5.4) and the
mean PASI was 7.3 (±7.6). Mean DLQI was 7.5 (±7.1),
with significantly greater impairment in women than in
men (8.4 ± 7.3 vs. 6.8 ± 7.0, p = 0.020). Nearly half of all
patients (44.8%) reported no or a small effect of psori-
asis on their daily life, whereas 27.1% reported a large
or extremely large impact. Overall, 29.5% of individuals
screened positive for depression, with 11.4% indicating
major depression. Anxiety was found in 48.8% of patients,
with 17.5% having signs for an anxiety disorder (figure 1).
Women were more likely to be positive for depression
(35.8% vs. 24.7%, p = 0.006) and anxiety disorder than men
(20.1% vs. 14.8%; p < 0.001) (table 2).

Prevalence of addictions
A total of 152 participants (30.3%) reported daily cigarette
smoking, with no significant difference between women
and men (33.0% vs. 28.2%, p = 0.216) (table 2). The mean
duration of daily smoking was 24.2 years (±13.1 years).
Of those who were smoking daily, 55.3% (n = 84) stated
that they smoked less than a pack per day, 34.9% (n = 53)
one pack per day, and 9.9% (n = 15) more than a pack per
day. Additionally, 8.6% (n = 43) of all patients screened
positive for alcoholism, with a higher proportion in men
than women (11.3% vs. 5.0%, p = 0.020). A sex difference
was also observed regarding addiction of gambling as only
men were positive for this (2.2% of men vs. 0% of women,
p = 0.039). For all other addictions, no sex difference was
found. Overall, 3.8% (n = 19) of the patients showed patho-
logical internet behaviour and 2.0% (n = 10) had borderline
to pathological internet use. Around 3.6% (n = 18) of the
patients screened positive for food addiction. Furthermore,
15.0% (n = 75) of the participants displayed at least a low
level of abusive behaviour regarding drugs, with positive
screening for drug abuse in 6.0% (n = 30) (figure 1). Con-
sidering all addictions, 36.9% (n = 185) of patients screened
positive for at least one addiction, with no significant dif-
ference in sex (women: 37.6% vs. men: 36.2%, p = 0.200).
However, considering the number of addictions, women
were more likely to have one addiction (30.7% vs. 24.3%),
while men were more likely to have two or more addictions
(11.9% vs. 6.9%, p = 0.013) (table 2).

Addiction-associated factors
With the exception of alcohol dependency, younger age was
associated with a higher chance of having all addictions.
Therefore, age had the strongest influence on pathological
723

gambling (aOR after multiple imputation [aORMI] = 0.93,
95% CI: 0.87-1.00) and drug addiction (aORMI = 0.94,
95% CI: 0.92-0.97) (figure 1). Additionally, PASI was asso-
ciated with smoking (aORMI = 1.04, 95% CI: 1.01–1.07).
For example, a 10-point increase in PASI was associated
with a 40% increase in smoking. Furthermore, depression
was significantly associated with alcohol (aORMI = 2.66,
95% CI: 1.40-5.01) and drug addiction (aORMI = 2.66,
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igure 1. Prevalence of depression, anxiety and the six mos
nternet use, food, and drugs), stratified by gender.

5% CI: 1.23-5.77), whereas internet use (aORMI = 7.66,
5% CI: 2.92-19.98) and food addiction (aORMI = 3.03,
5% CI: 1.10-8.36) were more common in patients who
ad an anxiety disorder (figure 2, supplementary table 1).

iscussion

he aim of this study was to provide evidence on the esti-
ated prevalence of six addictions in patients with psoriasis

s well as to identify associated clinical factors. Overall,
ental burden was high in patients with psoriasis and there
as a high prevalence of addiction with nearly half of

he patients reporting signs of at least one addiction. In
articular, internet addiction was surprisingly high in the
tudy population. Younger age was associated with a higher
hance of most addictions.

omparison with the general population
he study indicates that psoriasis patients have a greater

ikelihood of several addictions compared to representa-
ive samples of the German general population, including
aily smoking (30.3% vs. 15.1%) [24], alcohol depen-
ency (8.6% vs. 3.1%) [24], pathological gambling (1.2%
JD, vol. 31, n◦ 6, November-December 2021

s. 0.2%) [25], and legal or illegal drug abuse (6.0% vs.
.2%-5.2%) [24]. The increased mental burden due to skin
iseases and social withdrawal might play important roles
n this association [13, 26]. Despite the higher BMI in
his sample compared to the general population (28.1 vs.
6.7), food addiction was found to be less prevalent among
atients with psoriasis (3.6% vs. 7.9%) [27], although the
ogistic regression revealed a positive association with BMI.
0

bling Internet Food Drugs Any addiction

mmon addictions in Germany (smoking, alcohol, gambling,

This difference is therefore unlikely to be related to exces-
sive eating but may be related to a social desirability bias.
Internet addiction is reported to decrease with increas-
ing age [28, 29]. However, pathological internet use was
higher in this study (3.8%) with a mean age of 49.7 years,
compared to a study including a representative sample of
German adolescents with a mean age of 14.9 years (3.2%)
[30]. Another study performed by Rumpf et al. assessed
internet addiction among more than 8,130 German individ-
uals, who had a mean age of 39.9 years and used the internet
regularly [28]. When adjusted to the cut-off used by Rumpf
et al., the prevalence of internet addiction was equal (1.5%),
although this study population was older. Thus, the study
may indicate an association between internet addiction and
psoriasis, however, further investigation is required.

Comparison with other studies of individuals
with psoriasis
The proportion of psoriasis patients that currently smoke
varies widely in the literature, ranging from 14.0% to 51.3%
[10]. Although the prevalence detected in this study was
within this range, it was lower compared to that reported in
another German study among psoriasis patients (30.8% vs.
41.0%) [12]. In a systematic review, the prevalence of alco-
hol addiction was reported to be between 11.1% and 28.0%
725

in psoriasis patients [11], which is higher than that reported
in this study. Studies using the same questionnaire tool as
that used in this study included 60 and 102 patients with
a prevalence of 18.3% and 13.5%, respectively [12, 31].
Although the prevalence of alcohol addiction was lower
in this study compared to most previous studies, the preva-
lence exceeds the rate within the general German population
(3.1% [24]).
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Table 2. General characteristics of participants stratified by sex. Differences were compared using the unpaired t-test and Chi
square test.

Total
(n = 502)

Women
(n = 218)

Men
(n = 284)

p value

Age [Mean ± SD] 49.7 ± 14.6 50.7 ± 14.8 48.9 ± 14.4 0.164

BMI [Mean ± SD] 28.1 ± 5.4 28.3 ±6.5 28.0 ± 4.3 0.594

PASI [Mean ± SD] 7.3 ± 7.6 6.7 ± 6.8 7.8 ± 8.1 0.098

DLQI [Mean ± SD] 7.5 ± 7.1 8.4 ± 7.3 6.8 ±7.0 0.020

Depression [n (%)]
No 351 (69.9) 139 (63.8) 212 (75.2)

0.006
General 91 (18.1) 43 (19.7) 48 (17.0)

Major 57 (11.4) 35 (16.1) 22 (7.7)

Missing 3 (0.6) 1 (0.5) 2 (0.7)

Anxiety [n (%)]

No 248 (49.4) 84 (38.5) 164 (57.7)
<
0.001Mild 157 (31.3) 83 (38.1) 74 (26.1)

Moderate 68 (13.5) 36 (16.5) 32 (11.3)

Severe 20 (4.0) 10 (4.6) 10 (3.5)

Missing 9 (1.8) 5 (2.3) 4 (1.4)

Daily smoking [n (%)] Yes 152 (30.3) 72 (33.0) 80 (28.2)
0.216

No 343 (68.3) 142 (65.1) 201 (70.8)

Missing 7 (1.4) 4 (1.8) 3 (1.1)

Years of smoking
[Mean ± SD]

24.2 ± 13.1 25.3 ± 13.3 23.3 ± 12.9 0.355

Alcohol [n (%)]
Yes 43 (8.6) 11 (5.0) 32 (11.3)

0.020

No 444 (88.4) 195 (89.4) 249 (87.7)

Missing 15 (3.0) 12 (5.5) 3 (1.1)

Gambling [n (%)] Yes 6 (1.2) 0 (0.0) 6 (2.1)
0.039*

No 481 (95.8) 210 (96.3) 271 (95.4)

Missing 15 (3.0) 8 (3.7) 7 (2.5)

Internet use [n (%)]
No 449 (89.4) 195 (89.4) 254 (89.4)

0.583
Borderline 10 (2.0) 4 (1.8) 6 (2.1)

Pathological 19 (3.8) 6 (2.8) 13 (4.6)

Missing 24 (4.8) 13 (6.0) 11 (3.9)

Food [n (%)]

No 475 (94.6) 205 (94.0) 270 (95.1)

0.423Mild 7 (1.4) 5 (2.3) 2 (0.7)

Moderate 4 (0.8) 1 (0.5) 3 (1.1)

Severe 7 (1.4) 3 (1.4) 4 (1.4)
Missing 9 (1.8)
26

Drugs [n (%)]

No 406 (80.9)

Low level 45 (9.0)

Moderate level 18 (3.6)

Severe level 8 (1.6)

Substantial level 4 (0.8)

Missing 21 (4.2)
4 (1.8) 5 (1.8)
EJD, vol. 31, n◦ 6, November-December 2021

174 (79.8) 232 (81.7)

0.48422 (10.1) 23 (8.1)

5 (2.3) 13 (4.6)

2 (0.9) 6 (2.1)

2 (0.9) 2 (0.7)

13 (6.0) 8 (2.8)
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Table 2. (Continued).

Total
(n = 502)

Women
(n = 218)

Men
(n = 284)

p value

Addictions [n (%)]

None 250 (49.8) 95 (43.6) 155 (54.6)

0.013One 136 (27.1) 67 (30.7) 69 (24.3)

Two 36 (7.2) 14 (6.4) 22 (7.7)

Three or more 13 (2.6) 1 (0.5) 12 (4.2)

Missing 67 (13.3) 41 (18.8) 26 (9.2)

*Fisher’s exact test was used as the requirements for the Chi square test were not fulfilled.SD: standard deviation; BMI: body mass- index; DLQI:
Dermatology Life Quality Index; PASI: Psoriasis Area and Severity Index. Significant results are presented in bold.

Age

Gender : female

Associated factors of the respective addictions

Body-mass-index (BMI)

Dermatology Life
Quality Index (DLQI)

Psoriasis Area and
Severity Index (PASI)

Depression (WHO5)

Anxiety (GAD7)

ORMI 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1 1.1 1.2 1.3 1.4 2 3 4 5 6 7 8

Smoking

Alcohol

Gambling

Internet

Food

Drugs
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igure 2. Personal and clinical factors associated with each a
MI: body-mass index; DLQI: Dermatology Life Quality Ind
ell-Being Index; GAD-7: Generalized Anxiety Disorder 7-i

he prevalence of internet addiction was lower compared
o another study including individuals with psoriasis who
ere reached via online self-help groups (8.5%) [26]. As the
revalence is reported to be higher in people with psoriasis
ompared to patients with psoriasis, the results underline
he importance of a people-centred care, as demanded by
he WHO [17].

hen considering the other addictions examined, data
re limited to one study including 102 patients from

single university hospital [12]. The authors found
igher rates for compulsive gambling (2.0% vs. 1.2%),
ut a lower rate for food (3.1% vs. 3.6%) and drug
JD, vol. 31, n◦ 6, November-December 2021

ddiction (1.0% vs. 2.4%; threshold adapted to Zink
t al.) compared to this sample [12]. As there were
o considerable differences regarding age and sever-
ty of psoriasis, the different findings emphasise the
eed for further clarification and research to poten-
ially include data extracted from health insurance
egistries.
tion.
ASI: Psoriasis Area and Severity Index; WHO5: WHO-Five

Addiction-associated factors

The individual and clinical factors associated with all six
addictions have not been previously investigated. The multi-
ple regression models reveal that for most of the addictions,
younger age had a significant influence. Although the dis-
cussion on age and addiction within the current literature
is highly controversial [32, 33], what stands out for all
addictions, expect alcohol addiction, is that the chance of
having an addiction significantly decreases with increas-
ing age. Based on backward selection, only daily smoking
was associated with a higher PASI. This might either indi-
727

cate the absence of a classic dose-response relationship or
that conventional strategies to classify disease severity in a
cross-sectional manner might not comprehensively reflect
the individual burden experienced by patients [34]. Further-
more, all addictions apart from smoking and gambling were
associated with depression or anxiety, which is in accor-
dance with the literature [35]. These findings strengthen the
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eliability of the study results. However, no specific clinical
actor can be identified as a potential predictor even though
heir prevalence was higher than in the general population.
herefore, the findings also emphasise the need for further

esearch and standardized screening.

trengths and limitations
major strength of this study is the strict set of criteria for

onsecutive inclusion of patients that was applied to reduce
election bias. Additionally, recruitment was carried out in
6 medical settings throughout Germany. There are some
tudy limitations, however. First, there is a potential for
ata and selection bias as participation for dermatologists
as voluntary and this can lead to a self-selected sub-
roup of dermatologists. Second, screening for addictions
as performed using standardised questionnaires without
corresponding control group, thus comparisons are only

ndirect. Although the questionnaires are validated and all
howed acceptable results for specificity and sensitivity [3],
t should be taken into account that these findings do not
epresent diagnoses but rather an estimate of the respective
utcomes, and provide no valid information on severity of
he respective addictions. Third, a certain degree of social
nd desirability bias should be considered. Patients are not
lways willing to disclose information regarding sensitive
nd potentially stigmatising data [36, 37]. Furthermore,
o duration or time frame for psoriasis or addiction was
ocumented, therefore the direct or indirect nature of the
elationship between the two cannot be addressed.

onclusion

n conclusion, the prevalence of addictions, especially inter-
et addiction, was high among patients with psoriasis. To
urther verify the association between the prevalence of
ddiction and psoriasis, future research should also include
suitable control group or data from health insurance

egistries. The study findings underline the importance of
mplementing a routine, relatively rapid assessment of psy-
hological comorbidities when assessing the severity of
soriasis, which could be easily implemented in psoriasis
are [21-23]. As different clinical variables were associated
ith different addictions, a possible first step could include

outine and standardised screening as well as referral for
arly detection and treatment of these psychological dis-
urbances in order to improve the quality of people-centred
are. �
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Supplementary data

Supplementary data associated with this article can be
found, in the online version, at doi:10.1684/ejd.2021.4146.
Table S1: Comparison between complete-case analysis and
multiple imputation analysis for clinical factors associated
with depression, anxiety or addictions.
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