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SIGNIFICANCE
Atopic dermatitis is a chronic dermatosis with a high impact 
on patients’ quality of life. This study used questionnai-
res to better understand the burden of the disease on pa-
tients. More severe anxiety symptoms and poorer quality 
of life (p < 0.01) were significantly associated with more 
severe depressive symptoms. Female sex and disturbed 
sleep (p = 0.03) were significantly associated with more se-
vere anxiety. Finally, previous treatment with cyclosporine 
(p = 0.03) or methotrexate (p = 0.04), more severe depres-
sive symptoms (p < 0.01), itch (p = 0.03), impaired sleep 
(p < 0.01) and perceived severity of dermatological illness 
(p < 0.01) were significant predictors of low quality of life.

The aim of this study was to detect demographic and 
clinical factors associated with affective symptoms 
and quality of life in patients with severe atopic der-
matitis. First, one-way analyses of variance and corre-
lations were performed to compare a large set of quali
tative and quantitative clinical variables. Three final 
multivariable regression models were performed, with 
depression/anxiety subscales and Dermatology Life 
Quality Index scores as dependent variables, and the 
factors that were statistically significant on univariate 
analyses as independent ones. More severe anxiety 
symptoms and poorer quality of life (p < 0.01) were 
significantly associated with more severe depressive 
symptoms. Female sex and disturbed sleep (p = 0.03) 
were significantly associated with more severe anx-
iety. Finally, previous treatment with cyclosporine 
(p = 0.03) or methotrexate (p = 0.04), more severe de-
pressive symptoms (p < 0.01), itch (p = 0.03), impaired 
sleep (p < 0.01) and perceived severity of dermatologi-
cal illness (p < 0.01) were significant predictors of low 
quality of life. This study shows a complex interplay 
between the severity of atopic dermatitis, poor qua-
lity of life and presence of clinically relevant affective 
symptoms. These results will help dermatologists to 
identify patients who need psychiatric consultation 
within the framework of a multidisciplinary approach.

Key words: atopic dermatitis; depression; anxiety; quality of 
life.
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Atopic dermatitis (AD) is a widespread inflammatory 
skin disease mediated by immune dysregulation 

of type 2 T helper cells and characterized by persistent 
itch and eczematous lesions (1). AD is one of the most 
frequent diseases of early childhood, with an observed 
increase in prevalence in the last 4 decades (2). It is esti-
mated that AD affects approximately 20% of children and 
adolescents (3) and 2.1–4.9% of adults worldwide (4).

In general, onset of AD occurs during early childhood, 
with spontaneous remission during adolescence (5); how­
ever, in a significant number of patients, AD persists and 
evolves into a lifelong condition associated with a signi-

ficant social burden (6). Furthermore, patients affected by 
AD usually report high levels of psychological distress (7). 
Of note, chronic itch and skin lesions can result in shame, 
social impairment and sleep deprivation, damaging the 
quality of life (QoL) of both patients and their caregivers 
(8). Subjects affected by AD often report frustration re-
garding their body appearance, and anger regarding the 
associated disability (9). All of these factors explain why 
subjects affected by AD are particularly vulnerable to the 
development of psychiatric conditions and, in particular, 
to mood and anxiety disorders (10). Of note, a recent meta-
analysis reported that the prevalence of depression was 
higher in people with vs without AD (20.1% vs 14.8%) 
(11). In addition, subjects affected by AD more frequently 
report anxiety, depression and suicidal ideation and a 
poorer QoL than those with other disabling conditions, 
such as hypertension or diabetes (12).

Different theories were hypothesized to explain the as-
sociation between psychiatric conditions and AD. Some 
authors argued that over-activation of innate immunity 
(e.g. interleukin 1, interleukin 6 and tumour necrosis 
factor α) may be a shared mechanism underlying the 
onset both of AD and psychiatric disorders (13, 14). In 
addition, systemic inflammation driven by AD facilitates 
permeation of pro-inflammatory cytokines through the 
blood–brain barrier (BBB) with a consequent abnormal 
activation of specific neuronal populations involved in 
emotional and affective regulation (15). The emotional 
dysregulation may, in turn, negatively affect the clinical 
course of AD, because mood symptoms increase the 
reactivity of the immune system, thus contributing to the 
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maintenance of a systemic pro-inflammatory state (16, 
17). In this framework some patients with AD may be 
particularly at risk of developing an affective disorder 
and they could benefit from psychiatric support (18). 

The aim of the current study was to identify the demo­
graphic and clinical factors associated with affective 
symptoms (depression and anxiety) and QoL in patients 
affected by moderate–severe AD. The results may faci-
litate dermatologists in identifying patients who may be 
more susceptible to mood and anxiety disorders. 

METHODS
A total sample of 300 patients with moderate–severe AD who 
were candidates for treatment with dupilumab were included in 
the current study (19). The protocol was approved by the local 
ethics committee (Fondazione IRCCS Ca’ Granda, Ospedale 
Maggiore Policlinico, Milan, Italy). All patients were examined 
and interviewed to collect demographic and clinical informa-
tion. The following demographic and clinical information were 
obtained: age, age at onset, serum total IgE (kU/l), eosinophils 
(103/mm3), serum lactate dehydrogenase (U/l), sex, the presence 
of classical phenotype (defined as lichenified/exudative flexural 
dermatitis, almost always associated with head-and-neck eczema 
and/or hand eczema, where, in this form, a percentage of patients 
did not present the flexural pattern (approximately 10%) or had 
involvement of the extensor surface of the limbs or the trunk (ap-
proximately 30%)), type of onset (early persistent: onset before 18 
years with persistence of disease after 18 years; early relapsing: 
onset before 18 years with remission and relapsing in adulthood; 
late onset: onset after 18 years), presence of comorbidities (rhinitis, 
conjunctivitis, asthma), number of atopic comorbidities, family 
history of AD, previous treatment with cyclosporine, previous 
treatment with methotrexate, past administration of systemic 
steroids, previous administration of phototherapy, type of AD 
(extrinsic and intrinsic). 

The severity of AD was assessed by administration of the 
Patient Oriented Eczema Measure (POEM), numerical rating scale 
(itch-INRS), Physician Global Assessment (PGA), and Eczema 
Area and Severity Index (EASI). POEM is a scale specifically 
designed to evaluate AD severity from the patient’s perspective 
(20). The POEM score ranges from 0 to 28 (3–7: mild, 8–16: 
moderate, 17–24: severe, and 25–28: very severe AD) (21). The 
Itch Numeric Rating Scale (score from 0 to 10: the latter cor-
responding to the worst itch) is a simple 1-item scale to assess the 
severity of this symptom in patients with a variety of dermatologi-
cal diseases (22). The PGA evaluates overall AD severity using a 
6-point scale (0: clear, 1–2: mild, 3: moderate, 4–5: severe) (23). 
The EASI is a tool to assess the extension and severity of AD. EASI 
total score is obtained taking into account the severity of redness, 
thickness, scratching and lichenification of 4 body regions (head 
and neck, trunk, upper limbs and lower limbs; range score 0–72, the 
latter corresponding to the most severe illness presentation) (24). 

Severity of anxiety and depression, and psychological well-
being were measured by administration of the Hospital Anxiety 
and Depression Scale (HADS) and the Sleep Quality Numeric 
Rating Scale (SQ-NRS). The HADS, largely administered to as-
sess affective symptoms in patients with medical comorbidities, 
consists of 2 subscales (1 for depression and the other for anxiety), 
each consisting of 7 items. Scoring for each item ranges from 0 
to 3; thus, the total score for each subscale can range from 0 to 
21. A score ≥ 8 in each sub-item denotes the presence of clinically 
significant anxiety and depression (25). The SQ-NRS is a single-
item tool to assess the quality of sleep in the past 24 h (where 0 

corresponds to the best, and 10 to the worst quality of sleep) (26).
Finally, QoL was assessed with the Dermatology Quality of Life 

Index (DLQI). The DLQI was the first instrument to be created 
to assess the QoL of patients with skin diseases, and it consists 
of 10 items (score 0–3) with a potential total score from 0 to 30, 
this latter score indicating the maximum negative impact of the 
skin disease on the QoL of patients. A score ≥ 6 indicates at least 
a moderate negative effect of illness on QoL (27).

Descriptive analyses of the total sample were realized, calcula-
ting frequencies for qualitative variables and mean and standard 
deviation (SD) for quantitative ones. Univariate analyses were 
performed, comparing HADS anxiety and depression mean to-
tal scores and DLQI mean total scores according to qualitative 
variables (one-way analyses of variance) or quantitative ones 

Table I. Demographic and clinical variables of the total sample

Variables
Total sample 
n = 300

Age, years, mean ± SD 39.29 ± 16.39
Sex
  Male 171 (59)
  Female 129 (43)
Age at onset, years, mean ± SD 12.16 ± 19.41
Serum total IgE, kU/l, mean ± SD 3,745.83 ± 6,186.58
Number of eosinophils, 103/mm3, mean ± SD 529.27 ± 407.07
Serum lactate dehydrogenase, U/l, mean ± SD 221.30 ± 64.58
Classical phenotype, n (%)
  Yes 145 (48.3)
  No 155 (51.7)
Type of onset, n (%)
  Early persistent 139 (46.3)
  Early relapsing 84 (28)
  Late onset 77 (25.7)
Comorbidity with rhinitis, n (%)
  Yes 79 (26.3)
  No 221 (73.7)
Comorbidity with conjunctivitis, n (%)
  Yes 166 (55.3)
  No 134 (44.7)
Comorbidity with asthma, n (%)
  Yes 168 (56.0)
  No 132 (44.0)
Number of atopic comorbidities, n (%)
  0 53 (17.7)
  1 65 (21.7)
  2 182 (60.6)
Family history of atopic dermatitis, n (%)
  Yes 153 (51.0)
  No 147 (49.0)
Previous treatment with cyclosporine, n (%)
  Yes 259 (86.3)
  No 41 (13.7)
Previous treatment with methotrexate, n (%)
  Yes 31 (10.3)
  No 269 (89.7)
Previous administration of systemic steroids, n (%)
  Yes 233 (77.7)
  No 67 (22.3)
Previous administration of phototherapy, n (%)
  Yes 159 (53.0)
  No 141 (47.0)
Type of atopic dermatitis, n (%)
  Extrinsic 270 (90)
  Intrinsic 30 (10)
Patient Oriented Eczema Measure score, mean ± SD 21.43 ± 5.83
Itch Numeric Rating Scale score, mean ± SD 8.54 ± 1.47
Physician Global Assessment score, mean ± SD 3.53 ± 0.57
Eczema Area and Severity Index score, mean ± SD 29.45 ± 7.11
HADS depression score, mean ± SD 7.19 ± 4.21
HADS anxiety score, mean ± SD 8.34 ± 4.19
Sleep Quality Numeric Rating Scale score, mean ± SD 6.87 ± 3.08
Dermatological Life Quality Index score, mean ± SD 15.75 ± 6.75

SD: standard deviation; HADS: Hospital Anxiety and Depression Scale.
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(correlations-Pearson’s r). Three multivariate regression models 
were then performed considering rating scale scores as dependent 
variables (HADS anxiety and depression sub-scales and DLQI) 
and factors, resulted to be statistically significant at univariate 
analyses, as independent ones. These models were replicated 
using binary logistic regressions and therefore considering the 
rating scale scores as qualitative variables (HADS anxiety and 
depression sub-scales score < 8 or ≥ 8 and DLQI score < 6 or ≥ 6).

The level of statistical significance was set at p ≤ 0.05. Statisti-
cal analyses were performed using SPSS version 26 (IBM, New 
York, USA).

RESULTS

The total sample included 300 patients: 171 males (57%) 
and 129 females (43%). Of the participants, 134 (44.6%) 
and 159 (53.0%) presented, respectively, clinically sig-
nificant depressive and anxiety symptoms. Furthermore, 
272 patients (90.6%) presented at least a moderate nega-
tive impact of AD on QoL. Descriptive analyses of the 
total sample are reported in Table I.

The results of the univariate analyses are summarized 
in Table II. 

The 3 multivariate regression models with statistically 
significant factors at univariate analyses as independent 
variables and HADS depression/anxiety and DLQI scores 
as dependent ones were found to be reliable (Durbin-
Watson: HADS depression 1.84, HADS anxiety 2.00, 
DLQI 2.10). 

The multivariate regression models revealed that: (i) 
depressive symptoms were significantly associated with: 
severity of anxiety (HADS anxiety subscale scores, 
ß = 0.61, p < 0.01), severity of dermatological disease as 
perceived by patients at a borderline level (POEM sco-
res, ß = 0.09, p = 0.06) and worse QoL (ß = 0.18, p < 0.01) 
(Table III); (ii) anxiety symptoms were significantly as-
sociated with: female sex (ß = 0.09, p = 0.04), severity of 
depression (HADS depression subscale score, ß = 0.61, 
p < 0.01), worse QoL at a borderline level (ß = 0.10, 
p = 0.06) and poor sleep quality (ß = 0.11, p = 0.03) (Table 
IV); (iii) poor QoL was significantly associated with: 
previous treatment with cyclosporine (ß = 0.10, p = 0.03), 

Table II. Summary of the results of univariate analysis

Variables HADS – depression HADS – anxiety DLQI

Age r = 0.06, p = 0.28 r = 0.01, p = 0.81 r = 0.05, p = 0.35
Age at onset r = 0.04, p = 0.54 r = –0.02, p = 0.74 r = –0.07, p = 0.22
Female sex F = 7.83, p < 0.01 F = 15.26, p < 0.01 F = 11.32, p < 0.01
Comorbidity with rhinitis F = 0.31, p = 0.58 F = 1.04, p = 0.31 F = 0.29, p = 0.59
Comorbidity with conjunctivitis F = 0.80, p = 0.37 F = 1.70, p = 0.19 F = 0.49, p = 0.49
Comorbidity with asthma F = 0.01, p = 0.91 F = 0.62, p = 0.43 F<0.01, p = 0.99
Number of atopic comorbidities F = 0.19, p = 0.83 F = 0.64, p = 0.53 F = 0.60, p = 0.55
Family history of atopic dermatitis F = 1.45, p = 0.23 F = 0.15, p = 0.70 F = 2.77, p = 0.10
Previous treatment with cyclosporine F = 0.44, p = 0.51 F = 0.01, p = 0.92 F = 3.21, p = 0.07
Previous treatment with methotrexate F = 0.17, p = 0.68 F = 0.27, p = 0.60 F = 4.11, p = 0.04
Past administration of systemic steroids F = 1.59, p = 0.21 F = 0.60, p = 0.44 F = 0.02, p = 0.89
Previous administration of phototherapy F = 0.44, p = 0.51 F = 0.38, p = 0.54 F = 7.44, p < 0.01
Type of atopic dermatitis F = 0.37, p = 0.54 F = 0.75, p = 0.39 F = 0.62, p = 0.43
Type of onset F = 0.54, p = 0.59 F = 0.52, p = 0.59 F = 0.63, p = 0.53
Presence of classical phenotype F = 0.04, p = 0.84 F = 0.06, p = 0.80 F = 0.06, p = 0.80
Serum lactate dehydrogenase, U/l r = 0.05, p = 0.57 r = –0.14, p = 0.10 r = 0.05, p = 0.55
Number of eosinophils, 103/mm3 r = 0.03, p = 0.65 r = 0.05, p = 0.39 r = 0.01, p = 0.87
Serum total immunoglobulin E, kU/l r = 0.05, p = 0.41 r < 0.01, p =1.00 r = 0.02, p = 0.80
HADS depression NA r=0.71, p<0.01 r = 0.49, p < 0.01
HADS anxiety r = 0.71, p < 0.01 NA r = 0.47, p < 0.01
Patient Oriented Eczema Measure r = 0.35, p < 0.01 r = 0.32, p < 0.01 r = 0.45, p < 0.01
Dermatological Life Quality Index r = 0.49, p < 0.01 r = 0.47, p < 0.01 NA
Sleep Quality Numeric Rating Scale r = 0.29, p < 0.01 r = 0.36, p < 0.01 r = 0.47, p < 0.01
Itch Numeric Rating Scale r = 0.17, p < 0.01 r = 0.21, p < 0.01 r = 0.35, p < 0.01
Physician Global Assessment r = 0.12, p = 0.04 r=0.10, p = 0.09 r = 0.20, p < 0.01
Eczema Area and Severity Index r = 0.13, p = 0.03 r = 0.13, p = 0.02 r = 0.21, p < 0.01

F =  F statistic of analysis of variance; HADS: Hospital Anxiety and Depression Scale; NA: not applicable; r=Pearson’s r correlation.
Significant F, p, r are reported in bold.

Table III. Summary of the statistics for the best-fit multivariable 
logistic regression model applied (Hospital Anxiety and Depression 
Scale (HADS) depression score)

Independent variables β p-value

Sex –0.01 0.86
HADS anxiety score 0.61 < 0.01
Patient Oriented Eczema Measure score 0.09 0.06
Dermatological Life Quality Index score 0.18 < 0.01
Itch Numeric Rating Scale score –0.03 0.49
Sleep Quality Numeric Rating Scale score –0.03 0.60
Physician Global Assessment score   0.03 0.54
Eczema Area and Severity Index score –0.01 0.78

ß: standardized coefficients. 
Statistically significant p-values in bold.

Table IV. Summary of the statistics for the best-fit multivariable 
logistic regression model applied (Hospital Anxiety and Depression 
Scale (HADS) anxiety score)

Independent variables β p-value

Sex 0.09 0.04
HADS depression score 0.61 < 0.01
Patient Oriented Eczema Measure score 0.01 0.80
Dermatological Life Quality Index score 0.10 0.06
Itch Numeric Rating Scale score 0.01 0.84
Sleep Quality Numeric Rating Scale score 0.11 0.03
Eczema Area and Severity Index score 0.02 0.68

ß: standardized coefficients.
Statistically significant p-values in bold.



A
ct

aD
V

A
ct

aD
V

A
d
v
a
n

c
e
s 

in
 d

e
rm

a
to

lo
g
y
 a

n
d
 v

e
n

e
re

o
lo

g
y

A
c
ta

 D
e
rm

a
to

-V
e
n

e
re

o
lo

g
ic

a

S. M. Ferrucci et al.4/6

www.medicaljournals.se/acta

previous treatment with methotrexate (ß = 0.09, p = 0.04), 
severity of depression (HADS depression subscale score, 
ß = 0.23, p < 0.01), severity of dermatological disease as 
perceived by patients (POEM scores, ß = 0.20, p < 0.01), 
severity of itch (INRS score, ß = 0.11, p = 0.03), poor qua-
lity of sleep (SQ-NRS score, ß = 0.21, p < 0.01), severity of 
dermatological illness as observed by the dermatologist at 
a borderline level (PGA score, ß = 0.09, p = 0.06) (Table V).

Binary logistic regression analyses confirmed most of 
the results of the multivariate regression models and, spe-
cifically, that: severity of anxiety symptoms (odds ratio 
(OR) 1.51, p < 0.01) and poor QoL (OR 1.06, p = 0.04) 
were significantly associated with clinically relevant 
depressive symptoms; female sex (exponential B coef-
ficient-Exp B 2.15, p = 0.01) and severity of depressive 
symptoms (OR 1.51, p < 0.01) were significantly associa-
ted with clinically relevant anxiety symptoms; previous 
treatment with cyclosporine (Exp B=3.82, p = 0.02), 
severity of AD as perceived by patients (POEM scores) 
(OR 1.14, p < 0.01), severity of depressive symptoms 
(OR 1.25, p < 0.01) and poor quality of sleep (SQ-NRS 
score) (OR 1.24, p = 0.01) were all factors significantly 
associated with compromised QoL. 

DISCUSSION

Approximately half of the patients included in this 
study showed clinically relevant anxiety and depressive 
symptoms, confirming that mental health is a relevant 
topic in dermatology and, specifically, in the treatment 
of AD (28). This figure is impressive if we consider that, 
in general population, the point prevalence of depression 
and 1-year prevalence of clinically significant anxiety 
symptoms are, respectively, 12.9% (29) and 10.6% (30). 
Furthermore, to the authors’ knowledge, this is one of 
the few studies aimed at identifying the factors associat­
ed with poor mental health (affective symptoms) and 
concomitantly low QoL in a relatively large sample of 
patients affected by AD. 

These data confirm that depression is responsible for 
low QoL in subjects affected by AD. This is not sur-
prising, as depressive symptoms negatively impact the 

social functioning of patients affected by several chronic 
medical diseases, including those characterized by im-
mune dysfunction (30), such as AD. In agreement with 
the current results, the contribution of mood symptoms 
to poor QoL of patients with AD was confirmed by 
other studies conducted in different geographical areas 
(32–34). Furthermore, the current data confirm that the 
severity of the dermatological disease as perceived by 
patients can exacerbate depressive symptoms due to the 
stigma deriving from the dermatological lesions and the 
consequent anxiety (35). Anxiety, in turn, as confirmed 
by the current results, is an important factor associated 
with depressive symptoms, reproducing the vicious circle 
that links affective symptoms, perceived dermatological 
severity and poor QoL (36).

The current study found that women with AD are more 
vulnerable to anxiety symptoms. This aspect can be ex-
plained by sex differences in biological regulation of emo-
tions and stress responses (37), but also by the fact that 
women are probably more vulnerable to stigma, social 
rejection, and feelings of shame as a result of skin lesions 
compared with men (38). Women are also more likely 
to express their emotions and seek support from mental 
health professionals (39, 40). In addition, poor quality of 
sleep was found to be a predictor of anxiety symptoms, 
which is not surprising, as anxiety disorders are frequently 
associated with changes in circadian rhythms and early 
insomnia (16). Of note, in agreement with the current 
results, 2 recent studies reported sleep impairment in a 
wide number of patients with AD, and described it as an 
important factor associated with anxiety (41, 42).

Finally, it is not surprising that QoL was found to be 
compromised by depressive symptoms, as mood symp-
toms cause a worsening of functioning in different aspects 
of life, including work and social relations (43). Similarly, 
poor quality of sleep and severe persistent itch is expected 
to disrupt activities of daily living (44). Subjective percep-
tion of the severity of AD more than the objective evalua-
tion by a dermatologist seems to worsen QoL, probably as 
a result of the fear of social rejection and marginalization 
due to skin lesions and symptoms, such as continuous itch 
(44). Previous treatment with cyclosporine or methotrexate 
seems to worsen QoL, probably for the adverse events 
associated with these 2 drugs. Of note, administration of 
cyclosporine is associated with troublesome side-effects, 
such as gum enlargement, and with an increased cardiovas-
cular risk due to hypertension and hypercholesterolaemia 
(45). Similarly, treatment with methotrexate frequently 
requires an adjustment of doses as a result of related 
gastrointestinal side-effects (46). Furthermore, a history of 
numerous systemic treatments indicates a disease charac-
terized by chronic course, high level of severity and some 
therapeutic failures (47). All these aspects can impact on 
the QoL of patients with AD (47).

The findings of the current study are consistent with 
those of published studies in relation to other dermato-

Table V. Summary of the statistics for the best-fit multivariable 
logistic regression model applied (DLQI score)

Independent variables β p-value

Sex 0.08 0.09
Previous treatment with cyclosporine 0.10 0.03
Previous treatment with methotrexate 0.09 0.04
Previous phototherapy 0.07 0.15
Hospital Anxiety and Depression Scale depression score 0.23 < 0.01
Hospital Anxiety and Depression Scale anxiety score 0.11    0.08
Patient Oriented Eczema Measure score 0.20 < 0.01
Itch Numeric Rating Scale score 0.11    0.03
Sleep Quality Numeric Rating Scale score 0.21 < 0.01
Physician Global Assessment score 0.09 0.06
Eczema Area and Severity Index score 0.03 0.55

ß: standardized coefficients.
DLQI: Dermatoligical Life Quality Index. Statistically significant p-values in bold.
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logical diseases, such as psoriasis. Of note, available 
data indicate that patients with psoriasis share vulne-
rability to affective symptoms with subjects affected 
by AD, but they generally show poorer mental health 
than individuals with AD (48). A study reported similar 
rates of depression and anxiety in patients with AD and 
psoriasis, although the latter presented more severe 
psychopathology (48). These results were confirmed by 
a recent meta-analysis that found similar rates of suicidal 
ideation in subjects with AD and psoriasis, but patients 
with psoriasis presented more suicidal attempts than in-
dividuals with AD (49). Some authors hypothesize that 
patients affected by psoriasis may be more prone to mood 
symptoms as a result of the involvement of cell-mediated 
immunity, a biological mechanism shared with major 
depression (50, 51). Overall, all patients with chronic 
inflammatory diseases, particularly those involving in-
nate or cell-mediated immunity (e.g. neurodevelopmental 
psychiatric disorders or rheumatoid arthritis) (52), are 
prone to develop mood disorders. On the other hand, 
patients with depression and anxiety as a result of inflam-
matory over-reactivity, might be more likely to develop 
AD with respect to subjects with mental well-being. This 
latter aspect is more difficult to demonstrate, because, in 
general, AD has an earlier onset than depression; how­
ever, this hypothesis is supported by the fact that siblings 
of patients with neurodevelopment psychiatric disorders, 
such as autism (53) and attention-deficit hyperactivity 
disorder (54), are more prone to develop AD. 

Study limitations
The abovementioned results should be interpreted in light 
of the following limitations: (i) patients were previously 
treated with different drugs, which might have influenced 
some clinical features (e.g. administration of systemic 
corticosteroids and affective symptoms); (ii) some data 
were collected retrospectively (e.g. age at onset), so that 
they might not have always been as accurate as in con-
trolled studies; (iii) the lack of a follow-up period due 
to the cross-sectional nature of the study.

Conclusion
The presence of affective symptoms, the severity of 
dermatological disease (especially as perceived by 
patients), female sex, severity of itch, poor quality of 
sleep and previous treatment with cyclosporine are all 
factors that should be taken into account when deciding 
to refer patients with AD to a mental health professional. 
Preclinical research reveals the complex relationship 
between severity of skin lesions and mental wellbeing: 
in particular, an animal study has demonstrated that 
treatment with the antidepressant fluoxetine ameliorates 
AD skin lesions by reducing psychological distress and 
inflammatory response (55). This finding is also supported 
by preliminary clinical data showing that the severity of 

skin lesions proportionally affects the risk of depression 
and anxiety (56). Of note, even though mood and anxiety 
symptoms are prevalent in subjects with AD, as confirmed 
by the current study, these patients seldom contact psy-
chiatric clinics. The findings of the current study promote 
a multidisciplinary approach that is considered to be the 
best pathway of care for patients affected by AD (57).
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