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Abstract
Background Evidence suggests an association between atopic eczema (AE) or psoriasis and mental illness; however, the factors associated 
with mental illness are unclear.
Objectives To synthesize and evaluate all available evidence on factors associated with depression, anxiety and severe mental illness (SMI) 
among adults with AE or psoriasis.
Methods We searched electronic databases, grey literature databases and clinical trial registries from inception to February 2022 for studies 
of adults with AE or psoriasis. Eligible studies included randomized controlled trials (RCTs), cohort, cross-sectional or case–control studies 
where effect estimates of factors associated with depression, anxiety or SMI were reported. We did not apply language or geographical re-
strictions. We assessed risk of bias using the Quality in Prognosis Studies tool. We synthesized results narratively, and if at least two studies 
were sufficiently homogeneous, we pooled effect estimates in a random effects meta-analysis.
Results We included 21 studies (11 observational, 10 RCTs). No observational studies in AE fulfilled our eligibility criteria. Observational stud-
ies in people with psoriasis mostly investigated factors associated with depression or anxiety – one cross-sectional study investigated fac-
tors associated with schizophrenia. Pooled effect estimates suggest that female sex and psoriatic arthritis were associated with depression 
[female sex: odds ratio (OR) 1.62, 95% confidence interval (CI) 1.09–2.40, 95% prediction intervals (PIs) 0.62–4.23, I2 = 24.90%, τ2 = 0.05; 
psoriatic arthritis: OR 2.26, 95% CI 1.56–3.25, 95% PI 0.21–24.23, I2 = 0.00%, τ2 = 0.00] and anxiety (female sex: OR 2.59, 95% CI 1.32–5.07, 
95% PI 0.00–3956.27, I2 = 61.90%, τ2 = 0.22; psoriatic arthritis: OR 1.98, 95% CI 1.33–2.94, I2 = 0.00%, τ2 = 0.00). Moderate/severe psoria-
sis was associated with anxiety (OR 1.14, 95% CI 1.05–1.25, I2 0.00%, τ2 = 0.00), but not depression. Evidence from RCTs suggested that 
adults with AE or psoriasis given placebo had higher depression and anxiety scores compared with comparators given targeted treatment 
(e.g. biologic agents).
Conclusions Our review highlights limited existing research on factors associated with depression, anxiety and SMI in adults with AE or 
psoriasis. Observational evidence on factors associated with depression or anxiety in people with psoriasis was conflicting or from single 
studies, but some identified factors were consistent with those in the general population. Evidence on factors associated with SMIs in people 
with AE or psoriasis was particularly limited. Evidence from RCTs suggested that AE and psoriasis treated with placebo was associated with 
higher depression and anxiety scores compared with skin disease treated with targeted therapy; however, follow-up was limited. Therefore, 
long-term effects on mental health are unclear.

What is already known about this topic?

• Previous studies have found evidence of an association between atopic eczema (AE) or psoriasis, and mental health conditions (i.e. 
depression, anxiety and severe mental illness).

• However, the factors associated with depression, anxiety or severe mental illness among individuals with AE or psoriasis are unclear.
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Atopic eczema (AE) and psoriasis are inflammatory skin dis-
eases with a lifetime prevalence of 1–3% and up to 10% 
respectively in adults.1,2 Mental illness is a leading cause of 
years lived with disability worldwide.3

Evidence from cross-sectional studies and a systematic 
review suggest that AE and psoriasis are associated with 
depression, anxiety and severe mental illnesses (SMI), 
such as schizophrenia, bipolar disorder and other psycho-
ses.4–8 Longitudinal evidence indicates that AE and psoriasis 
precede mental illness diagnoses, and are associated with 
increased newly diagnosed anxiety, depression and bipolar 
disorder.9–11

While associations between AE, psoriasis and mental 
illness are acknowledged, factors associated with depres-
sion, anxiety and SMI in people with AE or psoriasis are 
unclear. There are plausible mechanisms to explain the 
association. For example, evidence suggests that individu-
als with AE or psoriasis engage in unhealthy lifestyle behav-
iours (e.g. poor diet, smoking or harmful alcohol intake),12–17 
which are associated with increased depression or anxiety 
risk.18,19 Disrupted sleep – experienced by individuals with 
AE as a result of chronic itch – has been recognized as a risk 
factor for depression.20 It is possible that inflammation in AE 
or psoriasis may influence mental illness through elevated 
proinflammatory cytokines or immune reactivity contribut-
ing to depressive symptoms or SMI.21–24

Coexisting AE or psoriasis and mental illness may neg-
atively affect skin disease. For example, depression may 
reduce skin treatment adherence,25 potentially reducing ben-
efits leading to worsening skin condition, with subsequent 
potential for mental illness exacerbation. Consequently, it is 
important to identify factors associated with mental illness 
among those with AE or psoriasis. This may lead to recog-
nition of groups who would benefit from targeted mental 
health prevention strategies, or modifiable factors that may 
modify risk.

This systematic review aims to synthesize and evaluate 
all available evidence on factors associated with depression, 
anxiety and SMI among adults with AE or psoriasis.

Materials and methods

We registered this review with PROSPERO 
(CRD42020163941) and the review was conducted and 
reported following PRISMA guidelines.26 A detailed protocol 
has been published elsewhere.27

Eligibility criteria

We included observational studies (cohort, case–control, 
cross-sectional studies) or randomized controlled trials 
(RCTs) in adults (age ≥ 18 years) with AE or psoriasis where 

effect estimates of factors associated with depression, anx-
iety or SMI were reported (Table 1). Language or geograph-
ical restrictions were not applied. We included RCTs that 
investigated AE or psoriasis treatment with biologic thera-
pies to study skin disease treated using placebo – compared 
with skin disease treated using targeted therapy (i.e. biologic 
agents) – as a factor potentially associated with depression, 
anxiety or SMI. Depression and anxiety scores identified 
using validated questionnaires in included RCTs were con-
sidered outcomes, although scores may not correspond to 
a clinical diagnosis of depression or anxiety,28 and changes 
in scores may not be clinically important.29 As we were not 
investigating the effectiveness of interventions, we consid-
ered RCTs as randomized cohort studies for analyses and 
when assessing risk of bias.

Search strategy

We searched eight electronic databases (MEDLINE, 
Embase, Global Health, Scopus, Cochrane Library, Web of 
Science, Base, PsycInfo), three grey literature databases 
(PsycExtra, Open Grey, New York Academy of Medicine 
Grey Literature Report), five large clinical trial registries 
(ClinicalTrials.gov, EU Clinical Trials Register, Japan Primary 
Registries Network, Australian New Zealand Clinical Trials 
Registry, International Standard Randomised Controlled 
Trial Number Registry), and a specialist eczema trial registry 
[Global Resource of Eczema Trials (GREAT)] from inception 
to February 2022. Updates to the New York Academy of 
Medicine Grey Literature Report ceased in January 2017, 
while updates to GREAT ceased in September 2017. Our 
search strategy included terms relating to the following 
three key concepts: (i) ‘association’ terms; (ii) ‘AE or psoria-
sis’; and (iii) ‘mental illness’. We identified additional papers 
through citation searching large summary papers identi-
fied by our search, and manually searching references of 
included papers (Appendix S1; see Supporting Information).

Data extraction

Two reviewers (E.I.A. and Y.S. or E.I.A. and J.M.) inde-
pendently screened titles and abstracts of all articles 
returned by the search. Full-text screening was conducted 
by two reviewers (E.I.A., J.M.) in accordance with eligibil-
ity criteria. Disagreements were discussed by reviewers 
(E.I.A. and Y.S. or E.I.A. and J.M.), with consultation from a 
third (K.E.M.) and fourth (S.M.L.) reviewer, if necessary. We 
developed two data extraction and risk of bias assessment 
forms (one for observational studies, another for RCTs) to 
extract information from each article included (Appendix S2; 
see Supporting Information). Two reviewers (E.I.A. and J.M.) 
piloted both forms by independently extracting data from a 
random selection of the larger of 10% or five eligible studies. 

What does this study add?

• Pooled effect estimates from observational studies suggest that female sex and psoriatic arthritis are associated with increased 
depression and anxiety, while moderate/severe psoriasis is associated with increased anxiety.

• Trial evidence suggests that AE or psoriasis treated with placebo is associated with increased depression and anxiety compared with 
skin disease treated with targeted therapy. D
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This resulted in piloting the forms for six studies (three obser-
vational studies, three RCTs). Data from the remaining stud-
ies were extracted by a single reviewer (E.I.A.).

Risk of bias

We used the Quality in Prognosis Studies tool to assess risk 
of bias across the following six domains in the included stud-
ies: (i) study participation; (ii) study attrition; (iii) prognostic 
factor measurement; (iv) outcome measurement; (v) study 
confounding; and (vi) statistical analysis and reporting.30 
We assessed risk of bias as low, moderate, or high in each 
domain. We did not produce an overall risk of bias score 
for each study as summated scores are not recommended 
(owing to potentially inappropriately assigning equal weights 
to assessed domains).30

Data analysis

We synthesized our results narratively, describing results 
separately by skin disease (AE, psoriasis) and study type 
(observational study, RCT). If at least two studies were 
sufficiently homogeneous (in terms of study design, study 
population, factor assessed and outcome), we pooled 
effect estimates in a random effects meta-analysis using 
the DerSimonian and Laird method,31 and assessed statisti-
cal heterogeneity using the I2 and τ2 statistics.32 Prediction 
intervals (PIs) were used alongside confidence intervals (CIs) 
to illustrate the degree of heterogeneity in the forest plots 
of random effects meta-analysis by providing a 95% range 
for the possible associations between the factor and out-
come.33 We did not use funnel plots to assess publication 
bias as the number of studies included was below the rec-
ommended minimum of 10.32 All analyses were conducted 

using STATA version 16 (StataCorp, College Station, TX, 
USA).

Results

Our search identified 17 539 articles. After deduplication 
and including articles from citation searching and reference 
lists, we screened 9053 titles and abstracts. We reviewed 
40 full-text articles and included 21 (including one article in 
Mandarin, which was translated by a native speaker) (Figure 1, 
Appendix S3, Table S1; see Supporting Information). We 
included 11 observational studies in psoriasis (one cohort, 
10 cross- sectional)34–44 and 10 RCTs (five AE, five psoriasis) 
(Tables 2 and S2–S4; see Supporting Information).45–54

Risk of bias assessments

The percentage agreement for the risk of bias assessments 
conducted by two reviewers for six of the included studies 
was 91%. Of 11 observational studies included, one was at 
moderate risk of bias in one domain and low risk of bias in 
other domains,41 and 10 studies34–40,42–44 were at moderate or 
high risk of bias in 2 or more domains (Figure 255 and Table S5; 
see Supporting Information). All observational studies were 
judged to have at least moderate risk of bias owing to con-
founding. Bias as a result of study participation affected nine 
observational studies34–37,39,40,42–44 owing to inadequately 
describing the sampling frame, source population, recruit-
ment method, or characteristics of nonparticipants.

All five eczema trials and three psoriasis trials were con-
sidered to have a low risk of bias in all domains (Figure 2,55 
Table S5).45–52 Two psoriasis trials had a moderate risk of 
bias in the statistical analysis and reporting domain,53,54 and 

Table 1 Systematic review eligibility criteria

Eligibility criteria Rationale

Studies with adult participants (aged ≥ 18 years) with atopic 
eczema or psoriasis were eligible for inclusion. Studies 
including both adults and children where data for adults are 
reported separately were also eligible

Studies with participants aged < 18 years were excluded as there may be 
differences in the factors associated with mental illness in children compared 
with adults

Randomized controlled trials (RCTs), case–control, cohort, or 
cross-sectional studies

RCTs where the intervention was atopic eczema or psoriasis treatment were 
considered as randomized cohort studies and were included to investigate 
skin disease treated using placebo, as these included factors potentially 
associated with mental illness, compared with skin disease treated with 
targeted (i.e. biologic) therapy. We investigated this by comparing the change 
in mental illness from baseline measurements with postintervention 
measurements (between groups receiving the intervention with groups 
receiving no intervention) to examine the effect that treating skin disease with 
placebo had on mental illness in people with atopic eczema or psoriasis
Other study types (ecological or case series studies, case reports, systematic 
reviews) and article types (letters, conference proceedings, editorials, opinion 
articles) were excluded as they were unlikely to report sufficient information to 
answer our research question. However, relevant summary reviews were 
flagged, and reference lists searched for eligible studies

Potential factors were any variable that was analysed for an 
association with the following outcomes: depression, 
anxiety or severe mental illness (i.e. schizophrenia, bipolar 
disorder or other psychoses) in people with atopic eczema 
or psoriasis, and an effect estimate (i.e. ratio or difference 
measures) was reported

Studies where effect estimates were not reported (i.e. studies where 
correlates were instead calculated) were not included, as correlations 
between variables simply show that there is a pattern in the data, while an 
effect estimate measures the strength of the association

Studies in any language and from any geographical setting 
were considered

To capture all eligible studies
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one psoriasis trial had a high risk of bias in the study attrition 
domain.54

Atopic eczema

We did not identify any eligible observational studies in 
AE. In the five RCTs included (Table S6; see Supporting 
Information), individuals with AE who were randomized to 
receive placebo had higher mean depression, anxiety, or 
combined anxiety and depression scores after 16 weeks 
than those receiving targeted treatment (dupilumab, abroc-
itinib).45–49

Psoriasis

All observational studies included were conducted in adults 
with psoriasis. We identified factors associated with depres-
sion (Table S7; see Supporting Information), anxiety (Table 
S8; see Supporting Information) and schizophrenia (Table 
S9; see Supporting Information). There were five included 
RCTs of psoriasis treatment (Table S10; see Supporting 
Information).50–54

Observational studies

Depression
Pooled effect estimates (Figure 3a) from two studies of 
moderate heterogeneity investigating age,39,44 two studies 
of moderate heterogeneity investigating psoriasis sever-
ity,39,40 and two studies of low heterogeneity investigating 

systemic therapy35,44 found no evidence that age [odds 
ratio (OR) 1.00, 95% CI 0.97–1.02, I2 = 28.00%, τ2 = 0.00], 
moderate/severe psoriasis (OR 1.15, 95% CI 0.92–1.44, 
I2 = 26.70%, τ2 = 0.01), or systemic therapy (OR 0.62, 95% 
CI 0.30–1.26, I2 = 0.00%, τ2 = 0.00) were associated with 
depression.

However, pooled effect estimates from five eligible stud-
ies of moderate heterogeneity investigating sex37,39,42–44 
and three studies of low heterogeneity investigating psori-
atic arthritis35,36,44 reported that female sex (OR 1.62, 95% 
CI 1.09–2.40, 95% PI 0.62–4.23, I2 = 24.90%, τ2 = 0.05) 
and psoriatic arthritis (OR 2.26, 95% CI 1.56–3.25, 95% 
PI 0.21–24.23, I2 = 0.00%, τ2 = 0.00) were associated with 
increased depression, compared with male sex and no pso-
riatic arthritis, respectively.

Included studies conducted in people with psoriasis found 
no evidence of associations between depression and urban 
or rural living,43 occupation,43 instrumental social support 
(e.g. physical assistance),42 motivational salience (i.e. atten-
tion to appearance),42 facial or genital lesions,42 psoriasis 
phenotype,44 and comorbidities (bipolar disorder, cardiovas-
cular disease, cerebrovascular disease, diabetes, ischaemic 
heart disease, schizophrenia).35,38 Multiple studies in people 
with psoriasis reported conflicting results regarding associ-
ations between education,37,38,43 ethnicity,38,44 and age at 
psoriasis onset,39,42 and depression (meta-analyses not pos-
sible owing to differences in definitions between the factors 
of interest and/or study design).

Evidence from single studies suggested increased asso-
ciations with depression in people with psoriasis with high 

Figure 1 PRISMA flow diagram of the study selection.SMI, severe mental illness. *Some studies were excluded for more than one reason; the total 
number does not add up to number in brackets.
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Figure 2 Risk of bias assessments of included studies using the Quality in Prognostic Studies tool.
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baseline physician global assessment score38 [Physician’s 
Global Assessment (PGA), used to evaluate psoriasis sever-
ity and treatment response],56 psoriatic head involvement,35 
lower limb lesions,34 self-evaluative salience (e.g. physical 
appearance importance),42 high psychological distress,42 pre-
vious depression,44 positive stress reaction,39 and comorbid 
anxiety or chronic obstructive pulmonary disease.38 Evidence 
from multiple studies suggested that impaired quality of life 
was associated with increased depression in people with 
psoriasis (meta-analysis not possible owing to differences 
in factor definition).34,35 Evidence from single studies sug-
gested associations between reduced depression with: 
emotional social support (e.g., having a confidant),42 private 
health insurance,38 longer psoriasis duration,38,39 comorbid 
dyslipidaemia,34 biologic therapy treatment (specifically 
adalimumab),38 and a decrease in PGA score from baseline 
to depression diagnosis.38

Anxiety
Pooled effect estimates (Figure 3b) from two studies of low 
heterogeneity investigating age,39,44 and two studies of low 
heterogeneity investigating systemic therapy35,44 found no 
evidence that age (OR 1.01, 95% CI 0.98–1.03; I2 = 7.10%, 
τ2 = 0.00) or systemic therapy (OR 0.81, 95% CI 0.43–1.54, 
I2 = 0.00%, τ2 = 0.00) were associated with anxiety.

However, pooled effect estimates from three eligible 
studies of substantial heterogeneity investigating sex37,39,44 
two studies of minimal heterogeneity investigating psoriasis 
severity,39,40 and two studies of low heterogeneity investi-
gating psoriatic arthritis35,44 reported that female sex (OR 
2.59, 95% CI 1.32–5.07, 95% PI 0.00–3956.27, I2 = 61.90%, 
τ2 = 0.22), moderate/severe psoriasis (OR 1.14, 95% CI 

1.05–1.25, I2 = 0.00%, τ2 = 0.00) and psoriatic arthritis (OR 
1.98, 95% CI 1.33–2.94, I2 = 0.00%, τ2 = 0.00) were associ-
ated with increased anxiety, compared with male sex, mild 
psoriasis and no psoriatic arthritis, respectively.

Evidence from single studies found no evidence of asso-
ciations with anxiety and psoriasis phenotype,44 or comor-
bidities (cerebrovascular disease, diabetes, ischaemic 
heart disease).35 Evidence from single studies suggested 
increased anxiety with primary education alone,37 psori-
atic head involvement,35 positive stress reaction,39 Asian 
ethnicity,44 previous anxiety,44 and severely impaired qual-
ity of life.35 Evidence from a small cross-sectional study 
suggested that psoriasis presentation in patients aged 
≥ 18 years, or longer psoriasis duration, is associated with 
reduced anxiety.39

Schizophrenia
A single cross-sectional study investigated factors associ-
ated with schizophrenia in people with psoriasis.41 Individuals 
aged 40–59 years were associated with increased schizo-
phrenia compared with those aged 20–39 years. Comorbid 
cerebrovascular disease or chronic pulmonary disease were 
also associated with increased schizophrenia. There was no 
evidence of associations with schizophrenia and sex, pso-
riasis duration, or comorbidities (congestive heart disease, 
diabetes, hemiplegia or paraplegia, liver disease, peripheral 
vascular disease, renal disease, rheumatological disease).

Randomized controlled trials

In all psoriasis trials, individuals with psoriasis randomized 
to receive placebo had higher depression/anxiety scores 

Figure 3 (a) Random effects meta-analyses of factors associated with depression among adults with psoriasis. (b) Random effects meta-analyses 
of factors associated with anxiety among adults with psoriasis.CI, confidence interval. PASI, Psoriasis Area and Severity Index.
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than those receiving targeted treatment (ixekizumab, adal-
imumab, etanercept, guselkumab, ustekinumab).49–53 The 
maximum trial follow-up was 24 weeks.

Discussion

We identified evidence from 11 observational studies and 10 
RCTs regarding factors associated with depression, anxiety 
and SMI in adults with AE or psoriasis. Among adults with 
psoriasis, pooled effect estimates suggested that female 
sex and psoriatic arthritis were associated with increased 
depression and anxiety, while moderate/severe psoriasis 
was associated with increased anxiety, but not depres-
sion. Evidence that related to other factors of interest were 
often from single studies only. Evidence for factors associ-
ated with SMI were limited, with one observational study 
investigating factors associated with schizophrenia in adults 
with psoriasis. Evidence from RCTs suggested that AE and 
psoriasis treated with placebo was associated with higher 
depression and anxiety scores compared with skin disease 
treated with targeted therapy; however, follow-up was 
limited to 24 weeks maximum. Therefore, the prolonged 
effects on mental health are unclear.

To our knowledge, this is the first study to systematically 
review literature on factors associated with depression, anxi-
ety and SMI among adults with AE or psoriasis. We followed 
a prespecified protocol32 and searched multiple databases, 
trial registries and grey literature. Language or geographi-
cal restrictions were not applied. We assessed risk of bias 
for individual studies. Despite the comprehensiveness of 
our search strategy, it may have missed relevant studies. 
Studies that did not find associations (between factors of 
interest and depression, anxiety or SMI in people with AE 
or psoriasis) may not have been published. We were unable 
to investigate nonpharmacological factors associated with 
depression, anxiety, and SMI in people with AE, because no 
eligible studies were found. Our review investigated asso-
ciations between each factor and mental illness in isolation; 
however, the reality is likely to consist in a complex relation-
ship between identified factors (e.g. AE or psoriasis severity, 
stigmatization, lifestyle factors).

Many observational studies included in our systematic 
review had small sample sizes, which limited their power 
to detect associations between factors of interest and men-
tal illness. Additionally, most observational studies tested 
associations between multiple factors and mental illness, 
suggesting some observed associations occurred by chance 
owing to multiple testing. Most observational studies 
included were cross-sectional, so we cannot exclude bidi-
rectional relationships between factors and mental illness. 
Variability in factor definitions and differences in study 
design prevented us calculating pooled effect estimates for 
some factor and outcome pairs. Owing to the limited num-
ber of studies, we were unable to conduct explorations of 
study heterogeneity. We were unable to have data from all 
included studies extracted by two independent reviewers, 
even though this is considered best practice. We deviated 
from our original protocol as we were unable to use the 
Grading of Recommendations, Assessment, Development 
and Evaluation (GRADE) tool to evaluate the quality of evi-
dence for each mental illness outcome (depression, anxiety 

and SMI) and factor pair. This deviation was due to the pau-
city of specific guidelines for the application of GRADE to 
systematic reviews identifying variables associated with an 
outcome (rather than reviews identifying prognostic fac-
tors).57

Included RCTs investigated only short-term effects of 
treating skin disease with placebo on depression or anxi-
ety in people with AE or psoriasis; maximum follow-up was 
16 weeks for AE and 24 weeks for psoriasis. Consequently, 
it is difficult to draw conclusions about long-term effects 
of skin disease treatment on depression/anxiety in people 
with skin disease. Some included RCTs had strict eligibil-
ity criteria where individuals with multimorbidity52,54 were 
excluded from participating, suggesting that trial study pop-
ulations may be healthier and not represent broader patient 
populations.

Studies that use surveys to capture information on the 
factors of interest may be susceptible to recall bias and sub-
sequent misclassification. They also have limited generaliza-
bility as survey responders are often systematically different 
to nonresponders.58 All included observational studies were 
assessed to have at least moderate risk of bias in the con-
founding domain, suggesting that results of associations 
between factors of interest and depression, anxiety and 
SMI may be subject to residual confounding, and should be 
interpreted with caution.

Our review identified factors associated with mental 
illness consistent with those seen in the general population 
(e.g. female sex and lack of social support with depression 
and anxiety).59,60 However, some factors associated with 
mental illness in the general population were not identified 
(e.g. female sex with schizophrenia, diabetes with depres-
sion),59,61,62 potentially owing to bias and small sample sizes 
in the included studies. Our finding that individuals with AE 
or psoriasis treated with biologics have reduced depression 
or anxiety symptoms is consistent with two systematic 
reviews of the effect of biologic therapies in people with 
skin disease.63,64 A review of psychiatric comorbidities asso-
ciated with psoriasis identified correlations between facial 
or genital psoriatic lesions and depression;65 however, our 
review found no evidence of these associations.

The variety of factors associated with anxiety and depres-
sion identified in people with psoriasis in this review reflects 
potential mechanisms described in the literature to explain 
the link between AE or psoriasis and mental illness, including 
(i) a bidirectional relationship owing to shared immunological 
changes in AE, psoriasis and mental illness leading to high 
proinflammatory cytokine levels21,65,66 and (ii) stigmatization 
owing to visible skin conditions leading to low self-esteem 
and psychological burden.63,65

Our review included studies demonstrating associations 
between high baseline PGA (used to evaluate psoriasis 
severity and treatment response)56 and depression, and 
moderate/severe psoriasis and anxiety, both of which sup-
port the theory that inflammation is associated with mental 
illness. Evidence from included RCTs showing that treatment 
of AE or psoriasis is associated with reduced symptoms of 
depression or anxiety also supports an inflammatory mech-
anism, as biologics treat skin disease by limiting overreac-
tion of the immune system and reducing inflammation.67,68 
However, other explanations for the association between 
psoriasis severity and anxiety could include severe disease 
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exacerbating problems with stigmatization and increasing 
mental illness risk.65,69 The observed association between 
self-evaluative salience (i.e. importance of physical appear-
ance) and increased depression in psoriasis is consistent 
with visible skin disease resulting in stigmatization and 
affecting mental health.65,69

We found limited evidence relating to factors associated 
with SMIs in people with AE or psoriasis. From observa-
tional studies, we identified that female sex, and psoriatic 
arthritis were associated with depression and anxiety, while 
moderate/severe psoriasis was associated with anxiety, sug-
gesting that individuals with psoriasis and these character-
istics may benefit from targeted prevention strategies such 
as mental health screening. However, this interpretation 
should be taken with caution owing to the limitations of the 
included studies. The large number of factors assessed in 
the included studies suggest that an accurate account of the 
relationships between AE or psoriasis and mental illness is 
complex and multifactorial. Including mental health screen-
ing in primary care as part of overall psoriasis and AE care 
may overcome limitations associated with identifying high-
er-risk individuals. In RCTs, we noted short-term benefits 
of biological therapies on depression and anxiety in people 
with both AE and psoriasis. Trials with longer follow-up and 
inclusive eligibility criteria are required to establish whether 
biological therapies have longer-term effects on depression 
or anxiety symptoms and improve the generalizability of 
findings.

Our review reveals a gap regarding known factors associ-
ated with depression, anxiety and SMI in people with AE or 
psoriasis. Evidence on factors associated with mental illness 
in psoriasis was often conflicting or from single studies; 
however, pooled effect estimates suggest that female sex 
and psoriatic arthritis are associated with increased depres-
sion and anxiety, while moderate/severe psoriasis is asso-
ciated with increased anxiety. There was no corresponding 
observational evidence in AE. Critically, we found little evi-
dence for factors associated with SMIs. Future research 
should focus on better understanding factors associated 
with mental illness – particularly SMIs – in people with AE or 
psoriasis and identifying high-risk groups to reduce mental 
illness burden on people with skin diseases.

Acknowledgments

Kate Perris reviewed the search strategy. Liang-Yu Lin trans-
lated one of the included studies from Mandarin to English.

Funding sources

E.A. is funded by a British Skin Foundation (BSF) PhD stu-
dentship (Reference: 024/S/18). This study is partly funded 
by the National Institute for Health and Care Research 
(NIHR) Research for Patient Benefit programme (Reference: 
PB-PG-0418-20025). The views expressed are those of 
the authors and not necessarily those of the NIHR or the 
Department of Health and Social Care. J.F.H. is supported 
by UK Research and Innovation (Grant: MR/V023373/1), 
the University College London Hospitals NIHR Biomedical 
Research Centre and the NIHR North Thames Applied 
Research Collaboration. S.M.L. is supported by a Wellcome 
Trust Senior Research Fellowship in Clinical Science 

(205039/Z/16/Z). The findings and conclusions in this report 
are those of the authors and do not necessarily represent the 
views of the funders. S.M.L. was also supported by Health 
Data Research UK (Grant number: LOND1), which is funded 
by the UK Medical Research Council, Engineering and 
Physical Sciences Research Council, Economic and Social 
Research Council, Department of Health and Social Care 
(England), Chief Scientist Office of the Scottish Government 
Health and Social Care Directorates, Health and Social Care 
Research and Development Division (Welsh Government), 
Public Health Agency (Northern Ireland), British Heart 
Foundation and Wellcome Trust. S.M.L. is an investigator 
on the European Union Horizon 2020-funded BIOMAP 
Consortium (http://www.biomap-imi.eu/). Funders had no 
role in the study design, collection, analysis, and interpreta-
tion of data, in the writing of the report, or in the decision to 
submit the article for publication. This research was funded 
in whole or in part by the Wellcome Trust (G205039/Z/16/Z). 
For the purpose of Open Access, the author has applied 
a CC BY public copyright licence to any Author Accepted 
Manuscript version arising from this submission.

Conflicts of interest

J.F.H. has received consultancy fees from Wellcome Trust and 
juli Health. R.M. has received consultancy fees from AMGEN.

Data availability

The data underlying this article are available in the article and 
in its online supplementary material.

Ethics statement

Ethics approval was not required for this systematic review.

Supporting Information

Additional Supporting Information may be found in the 
online version of this article at the publisher’s website.

References

 1 Langan SM, Irvine AD, Weidinger S. Atopic dermatitis. Lancet 
2020; 396:345–360.

 2 Parisi R, Iskandar IYK, Kontopantelis E et al. National, regional, 
and worldwide epidemiology of psoriasis: systematic analysis 
and modelling study. BMJ 2020; 369:m1590

 3 James SL, Abate D, Abate KH et al. Global, regional, and national 
incidence, prevalence, and years lived with disability for 354 dis-
eases and injuries for 195 countries and territories, 1990–2017: a 
systematic analysis for the Global Burden of Disease Study 2017. 
Lancet 2018; 392:1789–858.

 4 Eckert L, Gupta S, Amand C et al. Impact of atopic dermatitis 
on health-related quality of life and productivity in adults in the 
United States: an analysis using the National Health and Wellness 
Survey. J Am Acad Dermatol 2017; 77:274–9.e3.

 5 Ferreira BR, Pio-Abreu JL, Reis JP, Figueiredo A. Analysis of 
the prevalence of mental disorders in psoriasis: the relevance of 
psychiatric assessment in dermatology. Psychiatr Danub 2017; 
29:401–6.

D
ow

nloaded from
 https://academ

ic.oup.com
/bjd/advance-article/doi/10.1093/bjd/ljac132/6931836 by U

niversity C
ollege London user on 28 February 2023

http://www.biomap-imi.eu/
http://academic.oup.com/bjd/article-lookup/doi/10.1093/bjd/ljac132#supplementary-data
http://academic.oup.com/bjd/article-lookup/doi/10.1093/bjd/ljac132#supplementary-data


10 Factors associated with depression, anxiety and SMI in AE and psoriasis, E. Adesanya et al.

 6 Tu HP, Yu CL, Lan CCE, Yu S. Prevalence of schizophrenia in 
patients with psoriasis: a nationwide study. Dermatologica Sin 
2017; 35:1–6.

 7 Yaghmaie P, Koudelka CW, Simpson EL. Mental health comor-
bidity in patients with atopic dermatitis. J Allergy Clin Immunol 
2013; 131:428–33.

 8 Aslam R, Qadir A, Asad F. Psychiatric morbidity in dermatolog-
ical outpatients: an issue to be recognized. J Pakistan Assoc 
Dermatologists 2007; 17:235–9.

 9 Schonmann Y, Mansfield KE, Hayes JF et al. Atopic eczema in 
adulthood and risk of depression and anxiety: a population-based 
cohort study. J Allergy Clin Immunol Pract 2020; 8:248–57.e16.

 10 Jensen P, Ahlehoff O, Egeberg A et al. Psoriasis and new-on-
set depression: a Danish nationwide cohort study. Acta Derm 
Venereol 2016; 96:39–42.

 11 Wei HT, Lan WH, Hsu JW et al. Risk of developing major depres-
sion and bipolar disorder among adolescents with atopic dis-
eases: a nationwide longitudinal study in Taiwan. J Affect Disord 
2016; 203:221–6.

 12 Ascott A, Mansfield KE, Schonmann Y et  al. Atopic eczema 
and obesity: a population-based study. Br J Dermatol 2021; 
184:871–9.

 13 Carrascosa JM, Rocamora V, Fernandez-Torres RM et al. Obesity 
and psoriasis: inflammatory nature of obesity, relationship 
between psoriasis and obesity, and therapeutic implications. 
Actas Dermosifiliogr 2014; 105:31–44.

 14 Kantor R, Kim A, Thyssen JP, Silverberg JI. Association of atopic 
dermatitis with smoking: a systematic review and meta-analysis. 
J Am Acad Dermatol 2016; 75:1119–25.e1.

 15 Naldi L. Psoriasis and smoking: links and risks. Psoriasis (Auckl) 
2016; 6:65–71.

 16 Gisondi P. High prevalence of alcohol use disorders in patients 
with inflammatory skin diseases applies to both psoriasis and 
eczema. Br J Dermatol 2017; 177:606–7.

 17 Brans R, Skudlik C, Weisshaar E et  al. Association between 
tobacco smoking and prognosis of occupational hand eczema: a 
prospective cohort study. Br J Dermatol 2014; 171:1108–15.

 18 Jacka FN, Berk M. Depression, diet and exercise. Med J Aust 
2013; 199:S21–3.

 19 DeJesus RS, Breitkopf CR, Ebbert JO et  al. Associations 
between anxiety disorder diagnoses and body mass index dif-
fer by age, sex and race: a population based study. Clin Pract 
Epidemiol Ment Health 2016; 12:67–74.

 20 Meerlo P, Havekes R, Steiger A. Chronically restricted or dis-
rupted sleep as a causal factor in the development of depression. 
Curr Top Behav Neurosci 2015; 25:459–81.

 21 Farzanfar D, Dowlati Y, French LE et al. Inflammation: a contribu-
tor to depressive comorbidity in inflammatory skin disease. Skin 
Pharmacol Physiol 2018; 31:246–51.

 22 Patel N, Nadkarni A, Cardwell LA et al. Psoriasis, depression, 
and inflammatory overlap: a review. Am J Clin Dermatol 2017; 
18:613–20.

 23 Müller N, Weidinger E, Leitner B, Schwarz MJ. The role of inflam-
mation in schizophrenia. Front Neurosci 2015; 9:372.

 24 Fries GR, Walss-Bass C, Bauer ME, Teixeira AL. Revisiting 
inflammation in bipolar disorder. Pharmacol Biochem Behav 
2019; 177:12–19.

 25 Grenard JL, Munjas BA, Adams JL et al. Depression and medica-
tion adherence in the treatment of chronic diseases in the United 
States: a meta-analysis. J Gen Intern Med 2011; 26:1175–82.

 26 Page MJ, McKenzie JE, Bossuyt PM et al. The PRISMA 2020 
statement: an updated guideline for reporting systematic 
reviews. BMJ 2021; 372:n71.

 27 Adesanya EI, Schonmann Y, Hayes JF et al. Risk factors for men-
tal illness in adults with atopic eczema or psoriasis: protocol for a 
systematic review. BMJ Open 2020; 10:e038324.

 28 Snaith RP. The Hospital Anxiety and Depression Scale. Health 
Qual Life Outcomes 2003; 1:29.

 29 Jaeschke R, Singer J, Guyatt GH. Measurement of health status. 
Ascertaining the minimal clinically important difference. Control 
Clin Trials 1989; 10:407–15.

 30 Hayden JA, van der Windt DA, Cartwright JL et al. Assessing 
bias in studies of prognostic factors. Ann Intern Med 2013; 
158:280–6.

 31 DerSimonian R, Laird N. Meta-analysis in clinical trials. Control 
Clin Trials 1986; 7:177–88.

 32 Higgins J, Green S. Cochrane Handbook for Systematic Reviews 
of Interventions: version 5.1.0. Available at: https://handbook-5-1.
cochrane.org/ (last accessed 17 September 2021)

 33 Guddat C, Grouven U, Bender R, Skipka G. A note on the 
graphical presentation of prediction intervals in random-effects 
meta-analyses. Syst Rev 2012; 1:34

 34 Bakar RS, Jaapar SZS, Azmi AF, Aun YC. Depression and anxiety 
among patients with psoriasis: A correlation with quality of life 
and associated factors. J Taibah Univ Med Sci 2021; 16:491–6.

 35 Kwan Z, Bong YB, Tan LL et al. Determinants of quality of life and 
psychological status in adults with psoriasis. Arch Dermatol Res 
2018; 310:443–51.

 36 Lada G, Chinoy H, Heal C et al. Depression and suicidality in 
patients with psoriasis and the role of psoriatic arthritis: a 
cross-sectional study in a tertiary setting. J Acad Consult Liaison 
Psychiatry 2022; 63:372–83.

 37 Petraškienė R, Valiukevičienė S, Macijauskienė J. Associations 
of the quality of life and psychoemotional state with sociode-
mographic factors in patients with psoriasis. Medicina (Kaunas) 
2016; 52:238–43.

 38 Strober B, Gooderham M, de Jong EMGJ et  al. Depressive 
symptoms, depression, and the effect of biologic therapy among 
patients in Psoriasis Longitudinal Assessment and Registry 
(PSOLAR). J Am Acad Dermatol 2018; 78:70–80.

 39 Tian Z, Huang Y, Yue T et al. A Chinese cross-sectional study 
on depression and anxiety symptoms in patients with psoriasis 
vulgaris. Psychol Health Med 2019; 24:269–80.

 40 Tribó MJ, Turroja M, Castaño-Vinyals G et al. Patients with mod-
erate to severe psoriasis associate with higher risk of depression 
and anxiety symptoms: results of a multivariate study of 300 
Spanish individuals with psoriasis. Acta Derm Venereol 2019; 
99:417–22.

 41 Tu HP, Yu CL, Lan CCE, Yu S. Prevalence of schizophrenia in 
patients with psoriasis: a nationwide study. Dermatologica Sin 
2017; 35:1–6.

 42 Wojtyna E, Łakuta P, Marcinkiewicz K et al. Gender, Body image 
and social support: biopsychosocial determinants of depression 
among patients with psoriasis. Acta Derm Venereol 2017; 97:91–7.

 43 Yu XY, An JG, Hua YH et al. A study on the relationship between 
gender and depression incidence in patients with psoriasis. J Clin 
Dermatol 2015; 44:685–87.

 44 Lamb RC, Matcham F, Turner MA et al. Screening for anxiety and 
depression in people with psoriasis: a cross-sectional study in a 
tertiary referral setting. Br J Dermatol 2017; 176:1028–34.

 45 de Bruin-Weller M, Thaçi D, Smith CH et al. Dupilumab with con-
comitant topical corticosteroid treatment in adults with atopic 
dermatitis with an inadequate response or intolerance to ciclo-
sporin A or when this treatment is medically inadvisable: a pla-
cebo-controlled, randomized phase III clinical trial (LIBERTY AD 
CAFÉ). Br J Dermatol 2018; 178:1083–101.

 46 Simpson EL, Gadkari A, Worm M et al. Dupilumab therapy pro-
vides clinically meaningful improvement in patient-reported 
outcomes (PROs): a phase IIb, randomized, placebo-controlled, 
clinical trial in adult patients with moderate to severe atopic der-
matitis (AD). J Am Acad Dermatol 2016; 75:506–15.

 47 Simpson EL, Akinlade B, Ardeleanu M. Two phase 3 trials of dup-
ilumab versus placebo in atopic dermatitis. N Engl J Med 2017; 
376:1090–1.

 48 Cork MJ, Eckert L, Simpson EL et  al. Dupilumab improves 
patient-reported symptoms of atopic dermatitis, symptoms of 

D
ow

nloaded from
 https://academ

ic.oup.com
/bjd/advance-article/doi/10.1093/bjd/ljac132/6931836 by U

niversity C
ollege London user on 28 February 2023

https://handbook-5-1.cochrane.org/
https://handbook-5-1.cochrane.org/


11Factors associated with depression, anxiety and SMI in AE and psoriasis, E. Adesanya et al.

anxiety and depression, and health-related quality of life in mod-
erate-to-severe atopic dermatitis: analysis of pooled data from 
the randomized trials SOLO 1 and SOLO 2. J Dermatolog Treat 
2020; 31:606–14.

 49 Simpson EL, Wollenberg A, Bissonnette R et al. Patient-reported 
symptoms and disease impacts in adults with moderate-to-se-
vere atopic dermatitis: results from a phase 2b study with abroc-
itinib. Dermatitis 2021; 32 (Suppl. 1):S53–61.

 50 Gordon KB, Armstrong AW, Han C et al. Anxiety and depression 
in patients with moderate-to-severe psoriasis and comparison 
of change from baseline after treatment with guselkumab vs. 
adalimumab: results from the phase 3 VOYAGE 2 study. J Eur 
Acad Dermatol Venereol 2018; 32:1940–9.

 51 Griffiths CEM, Fava M, Miller AH et al. Impact of ixekizumab 
treatment on depressive symptoms and systemic inflammation 
in patients with moderate-to-severe psoriasis: an integrated 
analysis of three phase 3 clinical studies. Psychother Psychosom 
2017; 86:260–7.

 52 Langley RG, Feldman SR, Han C et al. Ustekinumab significantly 
improves symptoms of anxiety, depression, and skin-related 
quality of life in patients with moderate-to-severe psoriasis: 
Results from a randomized, double-blind, placebo-controlled 
phase III trial. J Am Acad Dermatol 2010; 63:457–65.

 53 Menter A, Augustin M, Signorovitch J et al. The effect of adali-
mumab on reducing depression symptoms in patients with mod-
erate to severe psoriasis: a randomized clinical trial. J Am Acad 
Dermatol 2010; 62:812–18.

 54 Tyring S, Gottlieb A, Papp K et al. Etanercept and clinical out-
comes, fatigue, and depression in psoriasis: double-blind place-
bo-controlled randomised phase III trial. Lancet 2006; 367:29–35.

 55 McGuinness LA, Higgins JPT. Risk-of-bias VISualization (rob-
vis): an R package and Shiny web app for visualizing risk-of-bias 
assessments. Res Syn Methods 2021; 12:55–61.

 56 Walsh JA, Jones H, Mallbris L et  al. The Physician Global 
Assessment and Body Surface Area composite tool is a simple 
alternative to the Psoriasis Area and Severity Index for assess-
ment of psoriasis: post hoc analysis from PRISTINE and PRESTA. 
Psoriasis (Auckl) 2018; 8:65–74.

 57 Guyatt GH, Oxman AD, Vist GE et al. GRADE: an emerging con-
sensus on rating quality of evidence and strength of recommen-
dations. BMJ 2008; 336:924–6.

 58 Berg N. Non-Response Bias. London: Academic Press, 2005. 
Available at: https://mpra.ub.uni-muenchen.de/26373/1/MPRA_
paper_26373.pdf (last accessed 3 February 2022).

 59 Mirza I, Jenkins R. Risk factors, prevalence, and treatment of 
anxiety and depressive disorders in Pakistan: systematic review. 
BMJ 2004; 328:794.

 60 Gariépy G, Honkaniemi H, Quesnel-Vallée A. Social support and 
protection from depression: systematic review of current find-
ings in Western countries. Br J Psychiatry 2016; 209:284–93.

 61 Ochoa S, Usall J, Cobo J et al. Gender differences in schizo-
phrenia and first-episode psychosis: a comprehensive literature 
review. Schizophr Res Treatment 2012; 2012:916198.

 62 Anderson RJ, Freedland KE, Clouse RE, Lustman PJ. The 
prevalence of comorbid depression in adults with diabetes: a 
meta-analysis. Diabetes Care 2001; 24:1069–78.

 63 Agache I, Song Y, Posso M et al. Efficacy and safety of dupilumab 
for moderate-to-severe atopic dermatitis: a systematic review for 
the EAACI biologicals guidelines. Allergy 2021; 76:45–58.

 64 Fleming P, Roubille C, Richer V et  al. Effect of biologics on 
depressive symptoms in patients with psoriasis: a systematic 
review. J Eur Acad Dermatol Venereol 2015; 29:1063–70.

 65 Ferreira BI, Abreu JL, Reis JP, Figueiredo AM. Psoriasis and asso-
ciated psychiatric disorders: a systematic review on etiopathogen-
esis and clinical correlation. J Clin Aesthet Dermatol 2016; 9:36–43.

 66 Tohid H, Aleem D, Jackson C. Major depression and psoriasis: 
a psychodermatological phenomenon. Skin Pharmacol Physiol 
2016; 29:220–30.

 67 Gisondi P, Girolomoni G. Biologic therapies in psoriasis: a new 
therapeutic approach. Autoimmun Rev 2007; 6:515–19.

 68 Lee JH, Son SW, Cho SH. A comprehensive review of the treatment 
of atopic eczema. Allergy Asthma Immunol Res 2016; 8:181–90.

 69 Rønnstad ATM, Halling-Overgaard AS, Hamann CR et  al. 
Association of atopic dermatitis with depression, anxiety, and 
suicidal ideation in children and adults: a systematic review and 
meta-analysis. J Am Acad Dermatol 2018; 79:448–456.e30.

D
ow

nloaded from
 https://academ

ic.oup.com
/bjd/advance-article/doi/10.1093/bjd/ljac132/6931836 by U

niversity C
ollege London user on 28 February 2023

https://mpra.ub.uni-muenchen.de/26373/1/MPRA_paper_26373.pdf
https://mpra.ub.uni-muenchen.de/26373/1/MPRA_paper_26373.pdf

	Factors associated with depression, anxiety and severe mental illness among adults with atopic eczema or psoriasis: a systematic review and meta-analysis
	Materials and methods
	Eligibility criteria
	Search strategy
	Data extraction
	Risk of bias
	Data analysis

	Results
	Risk of bias assessments
	Atopic eczema
	Psoriasis
	Observational studies
	Depression
	Anxiety
	Schizophrenia

	Randomized controlled trials

	Discussion
	Acknowledgments
	Funding sources
	Conflicts of interest
	Data availability
	Ethics statement

	Supporting Information
	References


