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Abstract
Background: Atopic eczema (AE) is known to be associated 
with depression and anxiety. We aimed at investigating the 
occurrence of selected psychological comorbidities in pa-
tients with AE under treatment in our university dermatolog-
ical department. Methods: Monocentric prospective exami-
nation of adult AE patients using PO-SCORAD (Patient-Ori-
ented Severity Scoring of AD), EASI (Eczema Area and 
Severity Index), POEM (Patient-Oriented Eczema Measure), 
DLQI (Dermatologic Life Quality Index), LSNS-6 (Lubben So-
cial Network Scale 6), CES-D (Center for Epidemiologic Stud-
ies Depression Scale), HADS-D and -A (Hospital Anxiety and 
Depression Scale), and GAD-7 (Generalized Anxiety Disorder 
Scale-7) was carried out. We looked for correlations between 
AE severity and psychosocial comorbidities. Data were com-
pared with age- and sex-matched controls from nonatopic 
subjects. Statistics: Mann-Whitney U test and Spearman’s 
rank correlation were used. Results: Eighty-four patients (44 
women, median age 35.0 years, range: 19.4–92.8 years) were 
included. PO-SCORAD was 40.4 [23.4–55.4] (median [inter-

quartile range]), EASI 9.3 [3.4–18.9], POEM 16 [8–24], and 
DLQI 10 [4–18]. Compared with 161 from the healthy LIFE-
Adult cohort controls, our patients with AE had significantly 
higher scores for HADS, GAD-7, and CES-D (p < 0.001, respec-
tively), but there was no increase in the LSNS score (18 vs. 19; 
p = 0.067). Within the group of AE patients, there was a sig-
nificant correlation of the subjective skin severity and the de-
pression and anxiety values: POEM significantly correlated 
with GAD-7, CES-D, and HADS-A and -D (p < 0.001). PO-SCO-
RAD significantly correlated with GAD-7 and CES-D (p < 0.05). 
EASI correlated neither with HADS-A or -D nor with CES-D. 
Patients with suicidal thoughts, plans, or attempts in the last 
12 months had significantly more severe AE than those with-
out (POEM 25 [15.3–26] vs. 15 [7–23]; p = 0.013, and PO-SCO-
RAD 51.6 [40.2–63] vs. 20.5 [20.7–52]; p = 0.014). Conclusion: 
Patients with AE being currently under treatment in our de-
partment had significantly increased scores indicating de-
pression and anxiety. Suicidal tendency was increased in pa-
tients with severe AE. Key Message: AE patients may develop 
depression, anxiety, and suicidal ideation. Patient-oriented 
scores may help identifying high-risk patients.
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Introduction

Atopic eczema (AE) is a chronic inflammatory disease 
which may be associated with several atopic and non-
atopic comorbidities [1–3]. Increased numbers of pa-
tients with AE were reported to suffer from depression 
(9.3–44.3%) and/or anxiety (3.31–26.2%) [2, 4–14].

In a recently published cross-sectional population-
based investigation in Leipzig (Leipzig Research Centre 
for Civilization Diseases/LIFE), subjects with self-report-
ed physician-diagnosed AE had increased scores for de-
pression and anxiety as well as reduced quality of life 
(QoL) [2]. We aimed at validating these findings in a 
group of patients being under treatment with their AE in 
our university dermatology department.

Methods

Study Design and Participants
Main Group (Patients)
This was a prospective monocentric noninterventional study 

conducted at our GA2LEN certified Atopic Dermatitis Centre of 
Reference and Excellence at the University Dermatology Depart-
ment in Leipzig, Germany. Diagnosis of AE was based on the 
criteria of Hanifin and Rajka [15]. The study was conducted con-
forming to the principles embodied in the Declaration of Hel-
sinki, was approved by the Ethics Committee of the Medical Fac-
ulty of the University of Leipzig (079/19-ek), and was registered 
in the German Clinical Trail Register (Registration No. 
DRKS00016946). All participants signed written consent prior 
to participation. The assessments took place between April 2019 
and May 2020. Every participant followed a standardized study 
protocol that was administered and monitored by experienced 
dermatologists.

Control Group (Healthy)
As the control group, we included 161 age- and sex-matched 

subjects (2:1) from the LIFE-Adult cohort who had no self-report-
ed history of AE. The details of the study are described elsewhere 
[16]. All analyzed subjects answered standardized questionnaires 
(CES-D, GAD-7, LSNS, and SF-8).

Scoring Atopic Eczema
Severity of AE was assessed by a trained dermatologist using 

objective SCORAD (Severity Scoring of Atopic Dermatitis) and 
EASI (Eczema Area and Severity Index). Patient’s symptoms were 
assessed by using POEM (Patient-Oriented Eczema Measure), Nu-
merous Rating Scale (NRS) for pruritus, and NRS for sleeping 
problems.

Questionnaires
Patients were asked to fill in the following 5 standardized ques-

tionnaires:
•	 The German version of the Centre for Epidemiologic Studies 

Depression Scale (CES-D) is used to assess depression. The 

CES-D scale is a 20-item self-report scale designed to measure 
depressive symptomatology in the general population [17]. 
Patients reported on depressive symptoms during the last 
week by using a 4-grade scale ranging from 0 (rarely/none) to 
3 (frequently). The maximum score is 60. A sum score of ≥23 
was regarded as the cutoff value for the presence of depression 
[18, 19].

•	 The Hospital Anxiety and Depression Scale (HADS) is a self-
report questionnaire consisting of 2 subscales designed to 
identify and quantify depression (HADS-D) and anxiety 
(HADS-A). Each subscale includes 7 items. Each item is 
scored on a response scale with 4 alternatives ranging between 
0 and 3. After adjusting for 6 items that are reversed scored, 
all responses are summed to obtain the 2 subscales. An opti-
mal balance between sensitivity and specificity was found us-
ing a cutoff score of 8 or above for both HADS Anxiety and 
HADS Depression [20].

•	 GAD-7 (Generalized Anxiety Disorder 7) is a 7-item anxiety 
scale and a brief measure for assessing generalized anxiety dis-
order. The answer options range from 0 points (not at all) to 
3 points (nearly every day). The recall period is 4 weeks; the 
maximum sum score is 21. A total score of ≥10 indicates the 
presence of an anxiety symptomatology [21].

•	 In the short-form of the Lubben Social Network Scale (LSNS-
6), each of 6 items scores from 0 to 5. The maximum score is 
30. Higher scores indicate larger social networks, and lower 
scores indicate social isolation. A score below 12 is considered 
an indicator of social isolation [22].

•	 The Dermatological Quality of Life (DLQI) assesses the QoL 
by asking for concern itch, embarrassment, clothing, social 
or leisure activities, sports, and problems caused by treat-
ment. The questionnaire is structured with each question 
having 4 alternative responses: “not at all,” “a little,” “a lot,” 
or “very much” with corresponding scores of 0, 1, 2, and 3, 
respectively. The DLQI is calculated by summing the score of 
each question, resulting in a maximum of 30 and a minimum 
of 0. The higher the score, the greater the impairment of QoL 
[23].
In our self-constructed questionnaire, we asked, “Have you 

thought of suicide, had suicide plans, or attempted suicide, during 
the last 12 months/ever”? In a multiple-choice manner, the pa-
tients could select “no,” “thought of suicide,” “suicide plans,” and 
“attempted suicide.”

Statistics
Statistical analysis was performed with IBM SPSS Statistics, 

Version 24.0. Comparisons of continuous and discrete variables 
were made using nonparametric tests (Mann-Whitney U tests). 
The categorical variables were compared using the Pearson χ2 test. 
A p value of <0.05 was considered to be statistically significant. 
Spearman’s rank correlation coefficient (r) was used to measure 
the strength of associations between severity of AE and different 
psychosocial parameters. The correlation coefficient (r) was inter-
preted with the effect size scale of Brosius: 0–0.2 very weak, 0.2–0.4 
weak, 0.4–0.6 medium, and >0.6 strong. The percentages were re-
ported with 95% confidence interval. To minimize variability and 
balance, the groups matching (ratio 1:2) on factors age and sex 
were used.
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Results

Comparison between Main and Control Groups
Study Population, Atopic Eczema Severity, and 
Quality of Life
We included 84 subsequent patients with AE and 161 

controls (shown in Table  1). In AE patients, PO-SCO-

RAD was 40.4 (823.4–55.4) (median [interquartile 
range]), EASI 9.3 (3.4–18.9), POEM 16 (8–24), and DLQI 
10 [4–18].

Anxiety, Depression, and Social Network
Values for CES-D, HADS, and GAD-7 (shown in Ta-

ble 1) indicated significantly increased scores for depres-
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Table 1. Baseline data of subjects with AE and controls

Physician-diagnosed AE Matched control group from LIFE p value (Mann-Whitney U)

n 84 161
Sex female, n (%) 44 (52.4) 83 (51.6) 0.902
Age, years 35 (29.5–51.6) 34.5 (29.4–51.3) 0.760
GAD-7 6 (3–12.75) 2 (1–5) <0.001
HADS-A 6 (3–11) No data –
HADS-D 4 (2–9) No data –
CES-D 18 (10–27.8) 9 (5–8) <0.001
LSNS 18 (12–21) 19 (14.3–22) 0.067

Median and interquartile ranges are shown. Statistics: Mann-Whitney U test. In bold: p < 0.05. AE, atopic eczema; 
GAD-7, Generalized Anxiety Disorder 7; HADS-D and -A, Hospital Anxiety and Depression Scale; CES-D, Center for 
Epidemiologic Studies Depression Scale; LSNS-6, Lubben Social Network Scale.

Fig. 1. Severity scores in patients with atopic eczema with and without suicidal thoughts, plans, or suicide attempt 
during the last 12 months. DLQI, Dermatologic Life Quality Index; POEM, Patient-Oriented Eczema Measure; 
PO-SCORAD, Patient-Oriented Severity Scoring of Atopic Dermatitis; EASI, Eczema Area and Severity Index.
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sion and anxiety in patients with AE (p < 0.001, respec-
tively), but there were no significant differences between 
patients with AE and controls with regard to LSNS (shown 
in Table 1).

Analysis within the Group of AE Patients
Correlation between Anxiety and Depression with 
Severity of AE
Within the group of AE patients, there was a signifi-

cant correlation of the subjective skin severity and the 
depression and anxiety values: POEM significantly cor-
related with GAD-7 and CES-D with medium effect size 
r = 0.468 and r = 0.460, respectively, p < 0.001. PO-SCO-
RAD significantly correlated with GAD-7 and CES-D 
with weak effect size: r = 0.325 and r = 0.297, respectively, 
p < 0.05. The EASI correlated neither with HADS-A or -D 
nor with CES-D.

The symptoms pruritus and sleep disturbance were as-
sessed with the PO-SCORAD. Sleep disturbance signifi-
cantly correlated and with medium effect size with GAD-
7 (r = 0.460) and CES-D (r = 0.447), p < 0.05. Pruritus 
showed a significant correlation with GAD-7 and CES-D, 
but with weak effect size r = 0.306 and r = 0.263, respec-
tively, p < 0.05.

Suicidal Ideation and Suicide
Within the last 12 months, 18 (21.4% 95% CI [12.6; 

30.2]) AE patients had thoughts and 2 (2.4% [0; 5.7]) had 
plans of suicide, but no one had attempted suicide. Sub-
jects of this group had significantly more severe signs and 

symptoms of AE (as measured by POEM and PO-SCO-
RAD, p < 0.05, respectively, but not with EASI) than those 
without suicidal thoughts; they suffered significantly (p < 
0.05) more often from depression, anxiety, and sleep dis-
turbance (as measured by CES-D, HADS, GAD-7, and 
PO-SCORAD); and their QoL (DLQI) was significantly 
decreased (p = 0.004) (shown in Table 2; Fig. 1).

Within their life span, 29 patients with AD (34.5% 
[24.3; 44.7]) had thoughts and 3 (3.6%) had plans of sui-
cide, while 3 (3.6% [0; 7.6]) patients reported having had 
attempted suicide. Compared with the rest of the group, 
these subjects also had significantly more severe AE as 
measured with POEM (19.5 [14.0–26] vs. 15 [6.5–23]; p 
= 0.033) but not measured with DLQI, PO-SCORAD, or 
EASI.

Discussion

During the last years, research has acknowledged more 
and more the association of psychosocial comorbidities 
and AE. However, most studies performed are cross-sec-
tional studies, which rely on health insurance data or pa-
tient-reported diagnosis. The strength of our study is that 
experienced dermatologists diagnosed the AE. Further-
more, the severity of the skin was assessed with multiple 
valid instruments (SCORAD, EASI, POEM, and DLQI).

With our analysis, we validated the results of our cross-
sectional study which used the patient-reported diagnosis 
of AE [2]. Patients with AE show more signs of anxiety 

Table 2. Comparison of AE patients with and without suicidal thoughts, plans, or suicide during the last 12 months

AE patients with suicidal 
thoughts, plans, or suicide 
during the last 12 months

AE patients without suicidal 
thoughts, plans, or suicide 
during the last 12 months

p value 
(Mann-Whitney U)

n 18 65
Sex female, n (%) 9 (50) 34 (52.3) 0.863
Age, years 33.1 (31.2–40.3) 35.6 (26.7–52.3) 0.573
DLQI 17 (9.5–22.5) 8.0 (3–14) 0.004
POEM 25 (15.3–26) 15 (7–23) 0.013
PO-SCORAD 51.6 (40.2–63) 20.5 (20.7–52) 0.014
Pruritus (PO-SCORAD) 6 (2.8–8.3) 4.5 (2–8) 0.327
Sleep disturbance (PO-SCORAD) 6.5 (4.2–8) 3.5 (0–6) 0.011
EASI 14.3 (6.3–26.7) 8 (2.4–16.8) 0.073

One patient did not answer the questions for suicide or suicidal ideation during the last 12 months. Median and interquartile ranges 
are shown. Statistics: Mann-Whitney U test. In bold: p < 0.05. Severity of the skin measured with DLQI, POEM, PO-SCORAD, and EASI. AE, 
atopic eczema; IQR, interquartile ratio; DLQI, Dermatologic Life Quality Index; POEM, Patient-Oriented Eczema Measure; PO-SCORAD, 
Patient-Oriented Severity Scoring of Atopic Dermatitis; EASI, Eczema Area and Severity Index.
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and depression compared to controls. However, they are 
not at a higher risk for social isolation. Furthermore, we 
showed that the severity of the skin especially the subjec-
tive severity significantly correlates with scores for anxi-
ety and depression measured with GAD-7, HADS, and 
CES-D. Our data also show that the risk of suicidal ide-
ation and attempt is significantly associated with the sub-
jective severity of the skin. Especially, the symptom sleep 
disturbance is linked to increased risk of suicidal ideation. 
Therefore, we recommend not only the use of purely ob-
jective scores such as EASI for dermatological evaluation 
but also to further include subjective scores such as DLQI 
and POEM. These subjective severity scores are more 
helpful in identifying risk patients for anxiety, depres-
sion, and suicidal ideation.

A limitation of our study is the small sample size. Mul-
ticentric studies with a larger sample size should be con-
ducted to validate our findings.
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