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Abstract

Background Evidence suggests an association between atopic eczema (AE) or psoriasis and mental iliness; however, the factors associated
with mental iliness 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 (Cl) 1.09-2.40, 95% prediction intervals (Pls) 0.62-4.23, 2=24.90%, 72=0.05;
psoriatic arthritis: OR 2.26, 95% Cl 1.66-3.25, 95% P10.21-24.23, 7=0.00%, 72=0.00] and anxiety (female sex: OR 2.59, 95% CI 1.32-5.07,
95% P10.00-3956.27, #=61.90%, 72=0.22; psoriatic arthritis: OR 1.98, 95% CI 1.33-2.94, ?=0.00%, 72=0.00). Moderate/severe psoria-
sis was associated with anxiety (OR 1.14, 95% CI 1.05-1.25, /# 0.00%, 72=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 SMls 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?

e 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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What does this study add?

skin disease treated with targeted therapy.

e 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.
e Trial evidence suggests that AE or psoriasis treated with placebo is associated with increased depression and anxiety compared with

Atopic eczema (AE) and psoriasis are inflammatory skin dis-
eases with a lifetime prevalence of 1-3% and up to 10%
respectively in adults.”? Mental illness is a leading cause of
years lived with disability worldwide.®

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.*~® Longitudinal evidence indicates that AE and psoriasis
precede mental illness diagnoses, and are associated with
increased newly diagnosed anxiety, depression and bipolar
disorder.®-"

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),'2”
which are associated with increased depression or anxiety
risk.'®19 Disrupted sleep — experienced by individuals with
AE as a result of chronic itch — has been recognized as a risk
factor for depression.?? |t is possible that inflammation in AE
or psoriasis may influence mental iliness through elevated
proinflammatory cytokines or immune reactivity contribut-
ing to depressive symptoms or SM|.21-24

Coexisting AE or psoriasis and mental illness may neg-
atively affect skin disease. For example, depression may
reduce skin treatment adherence,?® potentially reducing ben-
efits leading to worsening skin condition, with subsequent
potential for mental iliness 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.?® A detailed protocol
has been published elsewhere.?’

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,?® and changes
in scores may not be clinically important.?° 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 iliness’. 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.ILA. and Y.S. or E.ILA. 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.LA., J.M.) in accordance with eligibil-
ity criteria. Disagreements were discussed by reviewers
(E.ILA.and Y.S. or E.I.LA. 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.
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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

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

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

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

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

or psoriasis, and an effect estimate (i.e. ratio or difference
measures) was reported

Studies in any language and from any geographical setting
were considered

To capture all eligible studies

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.[.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.3°
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).*°

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,®" and assessed statisti-
cal heterogeneity using the P and 72 statistics.®? Prediction
intervals (Pls) were used alongside confidence intervals (Cls)
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.®* 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)®4~44 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,*" and 10 studies34-40.42-44 were at moderate or
high risk of bias in 2 or more domains (Figure 25% 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 studies®4-37.89.40.42-44 gwing 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,%°
Table S5).45-52 Two psoriasis trials had a moderate risk of
bias in the statistical analysis and reporting domain,®354 and
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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.

one psoriasis trial had a high risk of bias in the study attrition
domain.®*

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,®®** two studies
of moderate heterogeneity investigating psoriasis sever-
ity,3940 and two studies of low heterogeneity investigating

systemic therapy®®>** found no evidence that age [odds
ratio (OR) 1.00, 95% CI 0.97-1.02, F=28.00%, 72=0.00],
moderate/severe psoriasis (OR 1.15, 95% CIl 0.92-1.44,
=26.70%, 7>=0.01), or systemic therapy (OR 0.62, 95%
Cl 0.30-1.26, #=0.00%, 72=0.00) were associated with
depression.

However, pooled effect estimates from five eligible stud-
ies of moderate heterogeneity investigating sex?7/.39.42-44
and three studies of low heterogeneity investigating psori-
atic arthritis®>2644 reported that female sex (OR 1.62, 95%
Cl 1.09-2.40, 95% Pl 0.62-4.23, ?=24.90%, 72=0.05)
and psoriatic arthritis (OR 2.26, 95% Cl| 1.56-3.25, 95%
Pl 0.21-24.23, #=0.00%, 72=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,*® occupation,*® instrumental social support
(e.g. physical assistance),*? motivational salience (i.e. atten-
tion to appearance),*? facial or genital lesions,*? psoriasis
phenotype,** and comorbidities (bipolar disorder, cardiovas-
cular disease, cerebrovascular disease, diabetes, ischaemic
heart disease, schizophrenia).®3¢ Multiple studies in people
with psoriasis reported conflicting results regarding associ-
ations between education,®”3843 ethnicity,*®4* and age at
psoriasis onset,?%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

€20z AInr 2o uo 3sanb Aq 9€81£69/09/1/88 1 /o101e/pla/wod dno-dlwapese//:sdyy wWoly papeojumod


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
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
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
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
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
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

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

464

Downloaded from https://academic.oup.com/bjd/article/188/4/460/6931836 by guest on 02 July 2023

‘s|el} ey} Jo sisAjeue psjood e si L0z 10D 1 DY [eulbuo 8yl sI 910z ‘uosdwiSe >Or11e OluUo_YOSI JUSISURI) ‘|| ‘PI0J181S0211100 |eoidol ‘'S | ((SesoyoAsd Jeyio pue Jeplosip Jejodiq ‘eiu
-04ydoziyos Buipn|oul) Ssau||l [EIUSW 819A3S ‘[|A/S ![eLI} PS[|0JIUOD paziulopuel ‘] DY 'Al1siBay pue 1UsWISSaSSY [BUIPN1IBUOT SISBLOSH ‘HY 1OSd ‘UOIIDJRIUI [BIDIEDOOAW ‘|| ‘©SBQRIEP 9OURINSUI Ul[EaYy [RUIPNHBUO)|
‘dIHT ‘esessIp Auslle A1euolod ‘qyD (8dusl|es eAllen|eAs-}8S) SIS-|SY PUB (90Usl|es [BUOIIBAIIOW) SIN-|SY SOPN|oUl 8|BOS POSIA8Y-AIOIUSAU| SEWBYDS doueleaddy 'Y-|SY ‘9SeasIp Je|ndSeAOIpIeD 81nde ‘gAY

ogeoe(d "sA (1dedleuels) 1uswiiesl) sisellosd paleble] 029 ol waelredino Abojolewsq |euy |o|eded ‘pulig-e|gnop ‘||| 8seyd ON ON SeA +5900Z '‘BUlIAL
0Qgeoe|d "SA (gewnuwijepe) Juswileall siseuosd pajebie| 96  Oluld wenedino Abojolewlaq |eu |9|jeled ‘purjg-e|gqnop ‘|| 8seyd  ON ON EIN 0107 ‘I81Us|N
0gooe(d "SA (qeuunuiyelsn) uswieal) siselosd pajebie| 0€ZL  o1uld waiedino Abojoreuiag |euy |o|eled ‘puljg-a|gnop ‘||| 8seyd ON SOA SoA 20102 ‘Ae|Bue
0qaoe|d 'sA (qewnziyaxi) Juswieall siselosd payabie] 0Ze oo wenedino Abojoleuwssg  sjeul [g|jeled ‘puijg-e|gnop ‘||| 8seyd  ON ON S8A 15102 'SYHHJLD
gewnuwlijepe
10 0gooe|d "SA (qewny|asnb) Juswieal) siselosd palabie] 266 01Ul 1usiiedino ABojolewlsq |ewy [8||eded ‘puljg-e|gnop ‘||| 8seyd ON SOA SoA 08107 ‘uoplion
siseuosd ul s] DY
0Qgeoe|d "SA (QIUI}ID0Ig.) JUBLUIRal} PWBZOd didole pajeble] /9  SoIuld usnedino Abojorewsaq |ely |o|eled puljg-e|gnop ‘q|| 9seyd ON SOA SoA sy 120z ‘uosdwis
egy610C 10D pue
0geoe|d sA (qewn|idnp) 1usuwileal} ewezos dldole peleble| 6/EL sowio wenedino Abojolewisg  sjeul |9|jeled ‘puljg-e|gnop ‘||| seyd  ON SeA EEIN 149107 'uosdwis
|euy Buibuel-asop
0geoe|d "sA (qewn|idnp) 1uswi1eal) ewszos oldole paleblie| 08¢ soulo eledino Abojoleunisq |8||eled ‘puljg-e|gnop ‘q|| eseyd  ON S8A EIN 99107 ‘uosdwis
SD.snid ogederd 8102
"SA SO snid (qewnjidnp) uswiesl) ewazos dldole paiebie] GZE souulo enedino Abojoleuns( |euy |g|jeled ‘puijg-e|gqnop ‘||| 8seyd  ON S8A EEIN I8||8pA-UINIg Bp
ewezos oldole ul S0y
Alaixue 10 ‘uoissaidap snoinaid
‘siuyue oneuosd ‘Juswiiesdl sisellosd ‘edAlousyd siseliosd 90IAIBS
‘Aloiuyle uspusb ‘ebe ‘(|Svd Buisn) Alienss siselosd /09 siseuosd Aleiue) e11us0 8|buUIS ApN1s |BUOI108S-SSO1) ON SOA SoA /102 ‘quien
SSaIppe pue ‘uoiednddo ‘uoleINPs ‘x8sg 9tz oo wenedino Abojoleunsq Apnis [euonoes-ssoi)  oN ON SOA G102 ‘NA
SS@J1SIp pUE ‘suoise| |elueb ‘'suoise| suoleoosse siseliosd
|e1oey ‘Loddns [BI00S [PIUSWINIISUI PUB [BUOIIOWS ‘SIA-ISY ysl|od pue ‘soluljo usiedul
'S3S-ISY ‘Alonss siselosd ‘siseliosd O 19Suo e abe ‘xag 6lLZ pue juaiiedino Abojoleuwiag ApN1S |BUOIIDBS-SSOID)  ON ON SOA 241102 "euAllopn
asessip |eual pue eibsideled Jo eibs|diway ‘saregelp
‘aseasIp JoAl| ‘oseasip |eolbojolewnayl ‘aseasip Aleuownd
O1UOJIYD ‘©SeasIp JB|NOSEA0IQ8.I8D ‘asessIp JeinoseA |elsydied dlH1 ey
‘ain|ie} Leay aAilsebu0d ‘uonelnp siseuosd Jopusb ‘eby 96/ 0L WOI} SPI09aI Yieay d1u0.108|3 ApNis |BUOID8S-SSOI)  SBA ON ON 152102 ‘ML
8.1U80 |elisjal Aleiel
AlI9ASS SISBII0SH 00€ e ulluawiiedsp ABojoleuwiag ApN1S |BUOIIDBS-SSOID)  ON SOA SoA 6102 ‘0quL
189sU0 sisellosd 1e abe ‘uoleinp |endsoy
siseliosd ‘AJ1onss siseliosd ‘uoiloeal Sseuls ‘xas ‘eby 80Z P Ul juawiiedap ABojoleuwiaqg ApN1S |BUOIIDBS-SSOI)  ON SOA SoA 56102 ‘uel
VI.1/9%01s/AADV/IN/QYD ‘eseasip Ateuowind
SAI10NJ1SOO O1U0IYD ‘asessIp Jejodiq ‘Aleixue ‘elualydoziyos
‘selegelp ‘siiyle o11eosd ‘8duBINSUl ‘UOIIBONPS
‘uoissaldap 031 duljeseq WOl 8103 yHd Ul abueyd
'0100s YO auljeseq ‘uebaq siseliosd aouls siesA ‘AldIuy1e
'xas ‘abe ‘Adelayioloyd 10 $2160[0Ig YL USR] 061 AlsiBal Yy 10Sd Woly ereqg ApN1S 1OYyo9 [eulpnybuo] ON ON SOA 5¢/10Z “19g0ns
1uswipedsp
ABojoleuliap |eydsoy Jo 19102
uoneonps ‘dnolb abe ‘xeg G8E  suun 1usniedino pue usiiedul Apnis |eUOI108S-SS0ID) ON SOA SoA ‘Jusselled
SOIUIO SIMIyLe onelosd
sijIye onenosd pigiouwo) 612 pue siselosd 1sijeoadg ApNis |BUOIID8S-SSOI)  ON ON S8A 0:¢20C 'epeT
Ayredolyuie oneliosd ‘esessip 1e|n0SeA0Iqa18d
‘oseasip Leay olueeyos! ‘salegelp ‘ejl| Jo Aljenb ‘Adeleyy
OILUBISAS JO SN ‘JUBWIBA|OAUI PEBY ‘AJIOASS SISBLIOSH Z0L oo wanedino Abojolewlaq ApN1S |BUOIIDBS-SSOI)  ON SOA SoA 58107 ‘uemy|
81| 40 Alljlenb ‘elweepidi|SAp ‘SUOISS| quli| JOMOT /1 Oluld wsnedino ABojolewlaq ApNis |BUOID8S-SSOI)  ON SoA SOA +c120Z Ieveg
siselosd Ul SaIpnis |BUOIIBAISSTQ
pajebiysanul si031oe4 azis Bummas Apnig ubBisap Apnis IINS Aeixuy uoissaadaq 4edaA uonesignd
a|dweg aoyine 3sii4
uoIIpPuoI Yy3jjeay |ejuaj

MB8IABI 8] Ul papn|oul SBIPN1S Jo Alewwng Z ajqel



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

Atopic eczema

|
|
{
|
|

Risk of bias domains

Psoriasis

Risk of bias domains

|

4

4
|

XX LY rrye

000000000000 0000

D1: Bias due to participation.

D2: Bias due to attrition.

D3: Bias due to prognostic factor measurement.
D4: Bias due to oulcome measurement.

D5: Bias due to confounding.

D6: Bias in statistical analysis and reporting.

oL o oo Y L oL X Y Y Y

0]0] Jo] 10001 1 ] JOI ] | ]O

el

Figure 2 Risk of bias assessments of included studies using the Quality in Prognostic Studies tool.
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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.Cl, confidence interval. PASI, Psoriasis Area and Severity Index.

baseline physician global assessment score®® [Physician’s
Global Assessment (PGA), used to evaluate psoriasis sever-
ity and treatment response],®® psoriatic head involvement,3°
lower limb lesions,?* self-evaluative salience (e.g. physical
appearance importance),*? high psychological distress,*? pre-
vious depression,** positive stress reaction,*® and comorbid
anxiety or chronic obstructive pulmonary disease.®® 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).4% Evidence from single studies sug-
gested associations between reduced depression with:
emotional social support (e.g., having a confidant),*? private
health insurance,®® longer psoriasis duration,®8% comorbid
dyslipidaemia,®* biologic therapy treatment (specifically
adalimumab),3® and a decrease in PGA score from baseline
to depression diagnosis.?®

Anxiety
Pooled effect estimates (Figure 3b) from two studies of low
heterogeneity investigating age,®%44 and two studies of low
heterogeneity investigating systemic therapy?>44 found no
evidence that age (OR 1.01, 95% CI 0.98-1.03; #=7.10%,
72=0.00) or systemic therapy (OR 0.81, 95% CI| 0.43-1.54,
=0.00%, 72=0.00) were associated with anxiety.
However, pooled effect estimates from three eligible
studies of substantial heterogeneity investigating sex®/.89.44
two studies of minimal heterogeneity investigating psoriasis
severity,?%40 and two studies of low heterogeneity investi-
gating psoriatic arthritis®>4* reported that female sex (OR
2.59, 95% Cl 1.32-5.07,95% P10.00-3956.27, F=61.90%,
72=0.22), moderate/severe psoriasis (OR 1.14, 95% CI

1.05-1.25, #=0.00%, 72=0.00) and psoriatic arthritis (OR
1.98, 95% CI 1.33-2.94, #=0.00%, 72=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,** or comor-
bidities (cerebrovascular disease, diabetes, ischaemic
heart disease).*® Evidence from single studies suggested
increased anxiety with primary education alone,®” psori-
atic head involvement,®® positive stress reaction,? Asian
ethnicity,** previous anxiety,** and severely impaired qual-
ity of life.®® 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.*?

Schizophrenia

A single cross-sectional study investigated factors associ-
ated with schizophrenia in people with psoriasis.*' 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
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than those receiving targeted treatment (ixekizumab, adal-
imumab, etanercept, guselkumab, ustekinumab).#°-5% 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 protocol®? 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 iliness,
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 iliness 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).%’

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 multimorbidity®%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.®® 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).5%.60 However, some factors associated with
mental iliness 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.®3:64 A review of psychiatric comorbidities asso-
ciated with psoriasis identified correlations between facial
or genital psoriatic lesions and depression;®® 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 iliness, including
(i) a bidirectional relationship owing to shared immunological
changes in AE, psoriasis and mental illness leading to high
proinflammatory cytokine levels?':6566 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)®® 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.556° 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.6569

We found limited evidence relating to factors associated
with SMls 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 SMls. Future research
should focus on better understanding factors associated
with mental illness — particularly SMls —in people with AE or
psoriasis and identifying high-risk groups to reduce mental
illness burden on people with skin diseases.
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