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Abstract
Background: High body weight is common in psoriasis and is associated
with depression and anxiety. Past studies are mostly cross‐sectional and
may underestimate the role of demographic and illness‐related factors in the
association between mental health and body weight in psoriasis.
Objectives: This study explored the association between depression and
anxiety with waist circumference and body mass index (BMI) cross‐
sectionally and at 12 months follow‐up, adjusting for demographic and
illness‐related factors in people with psoriasis.
Method: Routine psoriasis care data were combined with data on depres-
sion and anxiety from a large specialist psoriasis centre. The analytical
samples consisted of patients with complete data on either waist circum-
ference (N = 326 at time 1; N = 191 at follow‐up) or BMI (N = 399 at time 1;
N = 233 at follow‐up) and corresponding mental health, demographic,
and illness‐related information. Associations between weight‐related out-
comes and mental health variables were assessed at time one and at
12 months follow‐up, after adjusting for demographic and illness‐related
factors.
Results: We found no evidence of associations between mental health and
waist circumference or BMI, after adjusting for age, gender and illness‐
related factors. Higher age, male gender and illness‐related factors, spe-
cifically multimorbidity and psoriasis severity, were positively associated
with waist circumference and BMI at both time points.
Conclusion: This study revealed the important role of factors related to
illness severity in body weight in psoriasis. The contribution of depression
and anxiety to weight was not observed here likely due to the sample and
methodology used. Future work should explore other psychosocial factors
such as weight‐related attitudes and emotional eating in the context of
weight in psoriasis, to help inform the development of successful weight‐
management treatments.

This is an open access article under the terms of the Creative Commons Attribution License, which permits use, distribution and reproduction in any medium, provided
the original work is properly cited.
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1 | INTRODUCTION

Psoriasis is a chronic debilitating inflammatory systemic
condition that affects 2%–9% of the world's population.1

One‐third of people living with psoriasis have comorbid
obesity,2 defined as a body mass index (BMI) of
≥30 kg/m.3 Psoriasis and obesity frequently co‐occur
with depression and anxiety in a bi‐directional fashion,
where obesity may drive mental health issues and vice
versa.4‐8 This co‐occurrence may be due to the phys-
ical and emotional toll that psoriasis and comorbid
obesity have on patients' lives.9,10 Pain, discomfort,
difficulty performing daily tasks and low self‐esteem are
common symptoms of both psoriasis and obesity.10,11

Obesity is frequently considered in the context of high
BMI, an index for relating weight to height, as means of
determining whether a person's weight is healthy.12 To
date, it is themain indicator of healthy weight considered
by studies that investigated the relationship between
obesity and mental health in psoriasis.7 However, BMI
does not differentiate between body fat mass and mus-
cle mass.13 Hence, it is not a reliable indicator of actual
body fat mass.14 This is crucial because a higher per-
centage of visceral fat is associated with poor physical
and mental health outcomes.15 Incorporating a more
accurate indicator of body fat such as waist circumfer-
ence, alongside BMI, may allow for more precise moni-
toring of the association between obesity and comorbid
medical and mental health conditions, including anxiety
and depression.6,7

Common psoriasis‐ and obesity‐associated comor-
bidities such as cardiometabolic, kidney and gastroin-
testinal diseases are also overlooked in the association
between mental health and obesity in psoriasis.16,17

These co‐morbid conditions may increase the psycho-
logical burden on patients' lives.10 They ought to be
considered when determining the association between
mental health and obesity in psoriasis. Important nu-
ances related to demographic factors should also be
factored in. Depression and anxiety affect dispropor-
tionately women with psoriasis compared to men.18

Higher BMI has been linked to depression in females
(24.5%, 95% CI = 17.2, 33.5), but not in males (11.6%,
CI = 6.5, 19.7).19–21 Age is another important de-
mographic factor that should be considered. As age
increases, the association between waist circumfer-
ence and BMI with depression becomes stronger in the
general population.22 It is yet to be determined whether
there is a link between body weight and mental health in
psoriasis and if it is gender‐ or age‐dependent.

To recognize the complex relationship between
obesity and mental health in psoriasis, we need to look
beyond general weight loss models that focus on di-
etary habits and physical activity.7 Tailored illness‐
specific interventions that recognize the role of de-
mographic, illness‐related and mental health factors

have been linked to better weight outcomes in other
patient populations.19,23 Depression and anxiety can be
significant barriers to engagement with and adherence
to weight‐loss recommendations, and they can also
prevent long‐term maintenance of weight loss.24,25

Psoriasis management guidelines recommend a holis-
tic approach in which patients' treatment goals include
both weight management and improved mental
health.14 As a result, it is critical to build a better un-
derstanding of the role of depression and anxiety in
psoriasis' body weight, taking into consideration nu-
ances related to demographic factors and illness
severity. This would allow for a more tailored and
effective approach to weight reduction that addresses
the multifaceted needs of people living with psoriasis,
ultimately resulting in better patient outcomes.7

This study used data collected as part of routine
specialist care to gain a more robust understanding of
the role of depression and anxiety in psoriasis patients'
weight‐related outcomes (including waist circumference
and BMI), considering the limitations of earlier studies.
First, the relationship between illness‐related factors and
body weight outcomes in psoriasis were assessed to
determine if they may be potential confounds in the
relationship between depression or anxiety and weight‐
related outcomes. Secondly, we assessed the relation-
ship between mental health and weight outcomes when

What is already known about this topic?
� High body weight, common in psoriasis, is

associated with depression and anxiety.
Depression and anxiety affect disproportion-
ally women with psoriasis compared to men.
Multimorbidity and greater psoriasis severity
may increase the psychological burden on
patients' lives. Despite that, current research
is mostly cross‐sectional and underestimates
the role of demographic and illness‐related
factors in the association between depres-
sion and anxiety with body weight in
psoriasis.

What does this study add?
� We found no evidence of associations be-

tween depression and anxiety with body
weight after adjusting for demographic and
illness‐related factors. Further research
needs to investigate the relationship between
depression and anxiety with body weight in a
more robust study design and explore the
underlying cognitive and behavioural com-
ponents that may help to explain the high
incidence of obesity in psoriasis.
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adjusting for both demographic and illness related fac-
tors cross‐sectionally. We also explored the longitudinal
relationship betweenmental health at time onewith body
weight outcomes measured at 12 months follow‐up. The
following hypotheses were formulated.

1. Multimorbidity and more severe psoriasis at time
one will be positively associated with waist circum-
ference and BMI (i) at time one and (ii) at 12 months
follow‐up; after adjusting for demographic variables
(age, gender and ethnicity).

2. Depression and anxiety at time one will be positively
associated with waist circumference and BMI (i) at
time one and (ii) at 12 months follow‐up; after
adjusting for demographic and illness‐related vari-
ables (psoriasis severity, comorbidities, and psoria-
sis treatment).

3. Gender will moderate the relationship between
depression and anxiety at time one with waist
circumference and BMI (i) at time one and (ii) at
12 months follow‐up; where the relationship be-
tween depression and anxiety with waist circumfer-
ence and BMI at both time one and 12 months
follow‐up will be greater for women than men.

2 | METHODS

2.1 | Patients

Patients were recruited between 2014 and 2020 during
routine dermatology outpatient visits at a large
specialist psoriasis centre serving London and South
East England. Routine psoriasis treatment data from
727 patients were combined with depression and anx-
iety screening data from the same patients collected
through the Integrating Mental and Physical Health-
care: Research Training and Services (IMPARTS)
screening programme. The IMPARTS programme
provides a multifaceted platform of clinical and research
services to assist in the integration of mental healthcare
into routine care for patients with physical health con-
ditions and is further described elsewhere.26 At each
appointment, participants filled out self‐report mea-
sures of depression and anxiety using a tablet. As part
of their usual care, they were then clinically assessed
by their doctor. Patients could have multiple appoint-
ments during the follow‐up period (between 1 and 23).
To maximize the use of available data, three analytical
samples were defined (Table 1) all of which had com-
plete data on either BMI or waist circumference, on
covariates (e.g., demographic, illness‐related), and
mental health variables (depression and anxiety). Pa-
tients with incomplete data on BMI or waist circumfer-
ence, covariates (e.g., demographic, illness‐related), or
mental health variables (depression and anxiety) were
excluded from the analytical samples.

Since IMPARTS data collection is part of routine
clinical care, formal consent to participate is not
required. Patients are told that their anonymized data
may be used for research purposes (REC reference:
12/SC/0422) and that they can opt‐out at any time. This
study followed the Strengthening the Reporting of
Observational Studies in Epidemiology (STROBE)
reporting guideline27 (See supplementary material C).

3 | MEASURES

3.1 | Weight‐related outcomes

Weight‐related data (waist circumference [cm], height
[m] and weight [kg]) are routinely collected during
dermatology appointments. BMI was calculated as
weight in kg divided by height inm2. BMI categories were
defined as healthy weight (BMI between 18.5 and
24.9 kg/m2), overweight (BMI between 25.0 and
29.9 kg/m2), obese (BMI between 30.0 and 40.0 kg/m2),
andmorbidly obese (BMI ≥ 40.0 kg/m2).12 The threshold
for healthy waist circumference was defined as < 94 cm
and 80 cm for men and women, respectively.28 Abdom-
inal obesity was considered as ‘present’ if the threshold
was reached or exceeded.

The term ‘time one’ refers to patients' first appoint-
ment in the database. Most participants will have had
appointments before this time, preceding the data
collection period. Based on data availability and
completeness, a 12‐month follow‐up appointment was
chosen to extract follow‐up data (the appointment
closest to 12 months was selected, within a window of
10 to14 months).

3.2 | Mental health

The two‐item and nine‐item Patient Health Question-
naire (PHQ‐2, PHQ‐9) were used to screen for probable
major depressive disorder (herein, depression).29,30

The two‐item and seven‐item Generalised Anxiety
Disorder Scale‐7 (GAD‐2, GAD‐7) were used to screen
for probable generalized anxiety disorder (herein, anx-
iety).31 Details can be found in the eMethods (see
supplementary material B).

T A B L E 1 The analytical samples in the analysis

Description

Identifier

At time one At follow‐up

Patients with complete
waist circumference data

A B

Patients with complete BMI data C D

Patients with missing waist
circumference and/or BMI data

E F

PAVLOVA ET AL. - 3 of 12



3.3 | Covariates

Covariates were selected based on theory and prior
evidence and measured at time one. Demographic
covariates included age, gender and ethnicity. Because
of the scarcity of routine care data from patients
belonging to minority ethnic groups (19.9% of the
overall patient sample), ethnicity was dichotomized into
(i) White and (ii) Black, Asian, and minority ethnic
(BAME). Illness‐related factors included the total num-
ber of physical comorbidities,10 current treatment type32

and psoriasis severity.33 The number of comorbidities
was calculated using routine data on the presence or
absence of seven psoriasis‐ and obesity‐related phys-
ical comorbidities (hypertension, type 2 diabetes, liver
disease, bone disease, asthma, psoriatic arthritis and
cancer).34,35 A total count of present comorbid condi-
tions was also computed (range between 0 to 7). While
comorbid depression and anxiety were recorded, these
were removed from the count of comorbidities to avoid
overlap with the variables of interest, PHQ and GAD.
Treatment was dichotomized as either (i) systemic
therapy (treatment for psoriasis taken orally, subcu-
taneous, or intravenously) or (ii) no systemic treatment.
This approach was taken in line with consensus that
systemic therapies generally indicate more severe
disease36 requiring more intensive treatment compared
to topicals.37 Psoriasis severity was measured with the
Psoriasis Area Severity Index (PASI), a clinician‐rated
scale for measuring the severity of psoriatic lesions
based on area coverage and plaque appearance.38

3.4 | Statistical analyses

There were four stages to the analysis.
First, to investigate the impact of missing data,

patients with and without outcome data (waist circum-
ference and BMI) at time one and follow‐up were
compared for demographic, illness‐related and mental
health variables (independent‐measures t‐test for

continuousvariablesand χ2 test for categorical variables;
see Tables S1 and S2). Patients with available weight‐
related data at time one versus those with available
data at follow‐up were also compared (Table 3).

Second, we used correlations, χ2 tests and t‐tests to
explore bivariate associations between demographic,
illness‐related, and mental health variables, and out-
comes. This was done to assess associations between
(i) variables measured at time one; and (ii) variables
measured at time one and outcomes measured at
follow‐up (see Table S3).

Third, predictors of waist circumference and BMI
were evaluated using multiple linear regression models.
We estimated models to test whether depression and
anxiety at time one were associated with weight‐related
outcomes (i) at time one and (ii) at 12 months follow‐up.
All models were adjusted for demographic and illness‐
related covariates measured at time one. In the
models using weight‐related outcomes at 12 months
follow‐up, we did not adjust for waist circumference and
BMI at time one as the preliminary analyses showed no
clinically meaningful weight changes (i.e., at least a 5%
reduction in weight from baseline level).39 Between time
one and 12 months follow‐up, waist circumference
showed amean reduction of 1.8% (−0.82 cm, p= 0.163)
and BMI a mean reduction of 2.3% (−0.21 kg/m2,
p = 0.088).

Fourth, using interaction terms and stratified
regression models, we tested whether gender moder-
ated the associations between depression and anxiety
measured at time one with weight‐related outcomes
measured at (i) time one and (ii) 12 months follow‐up.
We included interaction terms (e.g., female gender �
anxiety) and main effects into the above regression
models. The statistical significance of the interaction
was tested with likelihood‐ratio tests.

Model fit was evaluated using a ΔF‐statistic.
Improvement in explained variance with each regres-
sion step was calculated using adjusted ΔR2. Statistical
significance level was assumed at p ≤ 0.05. All ana-
lyses were conducted in Stata 16.40

T A B L E 2 Participant data (n) and exclusions for each analytic sample

Excluded – waist circumference/BMI Excluded comorbidities Excluded treatment type Excluded PASI

Time one sample A (n = 326)

n = 328, 45.1% n = 54, 13.2% n = 14, 3.4% n = 5, 1.2%

Follow‐up sample B (n = 191)

n = 502, 69.0% n = 25, 11.2% n = 7, 3.1% n = 2, 0.9%

Time one sample C (n = 399)

n = 247, 34.0% n = 57, 11.9% n = 16, 3.3% n = 8, 1.7%

Follow‐up sample D (n = 233)

n = 450, 62.0% n = 34, 12.4% n = 8, 2.9% n = 2, 0.7%

Note: Total N on IMPARTS database = 727.
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4 | RESULTS

4.1 | Sample characteristics

There were 326 and 191 patients with available weight
circumference data at time one and follow‐up, respec-
tively; and 399 and 233 patients with available BMI data
at time one and follow‐up, respectively. Of these, just
over half (54%) had abdominal obesity based on waist
circumference at time one. Most patients (75%) at time
one were overweight, with 19% and 18% living with
obesity or morbid obesity based on BMI, respectively.
At time one, depressed and anxious patients reported
higher PASI and fewer comorbidities (likely due to the
little variability in the number of comorbidities)
compared to those not depressed and not anxious (see
Table S8).

4.2 | Missing data

We compared samples with available waist circumfer-
ence and BMI data to those with missing waist
circumference and BMI data on a variety of de-
mographic, illness severity, and mental health mea-
sures at time one and at 12 months follow‐up. This
consideration allowed us to ascertain if missing data
influenced the conclusions on the associations between
mental health and body weight (i) at time one and (ii) at
12 months follow‐up.

When looking at availability of weight‐related
outcome data at time one, males were significantly
more likely to have available waist circumference data
compared to females (males = 60%; females = 40%,
p = 0.008). At time one, patients who were not
depressed were significantly more likely to have avail-
able BMI data than patients who presented as
depressed (68% vs. 32%, p = 0.004). There were no
other differences between those with and without BMI
and waist circumference data at time one (see Ta-
bles S1 and S2).

When looking at availability of weight‐related
outcome data at 12 months follow‐up, patients with
missing waist circumference and BMI data at follow‐up,
were significantly less likely to be on systemic treatment
for psoriasis compared to those not missing weight‐
related outcome data (27% vs. 73%, p = 0.030; see
Tables S1 and S2).

Furthermore, patients with available waist circum-
ference and BMI data at time one had significantly
higher PASI scores than patients with available waist
circumference and BMI at 12 months follow‐up. Table 2
summarises the patterns of missing and analytical data.
Table 3 shows the demographic, illness‐related and
mental health characteristics of the sample at time one
and at 12 months follow‐up.

4.3 | Bivariate associations between
demographic, illness‐related and mental
health (explanatory variables), and waist
circumference and BMI (outcome
variables)

Age and the total number of comorbidities were signif-
icantly positively correlated with waist circumference
and BMI at time one. Significantly larger waist circum-
ference was observed among males compared to fe-
males, but no difference was observed in BMI by
gender. PASI scores at time one were significantly
positively correlated with higher BMI, but not waist
circumference, at 12 months follow‐up (see Table S3).

4.4 | Associations between
demographic, illness‐related and mental
health (explanatory variables), and waist
circumference and BMI (outcome
variables) at time one

Table 4 presents associations of mental health at time
one with waist circumference and BMI at time one,
adjusting for demographic and illness‐related variables
at time one. In the final models, there was no evidence
for a significant association between depression and
anxiety with waist circumference or BMI. Age (B = 0.20,
95% CI 0.05, 0.34; B = 0.06, 95% CI 0.02, 0.11,
respectively) and the total number of comorbid medical
conditions (B = 2.06, 95% CI 0.63, 3.48; B = 0.87, 95%
CI 0.42, 1.32, respectively) remained significantly
associated with both waist circumference and BMI.
Male gender was associated with larger waist circum-
ference (B = 6.48, 95% CI 2.77, 10.18), but not BMI.

The models for time one waist circumference (F (9,
316) = 5.28, p ≤ 0.001) and BMI (F (9, 389) = 5.01,
p ≤ 0.001) were statistically significant and explained a
total of 13% and 10% of variance in waist circumfer-
ence and BMI, respectively. Demographic and illness‐
related variables explained the larger proportion of the
variance in both weight‐related outcomes.

4.5 | Associations between time one
explanatory variables and waist
circumference and BMI measured at
12 months follow‐up

Table 5 presents associations of mental health at time
one with waist circumference and BMI at 12 months
follow‐up, adjusting for demographic and illness‐related
variables at time one. We found no evidence of associ-
ations between mental health at time one and weight‐
related outcomes at 12 months follow‐up. The total
number of comorbid medical conditions was associated
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with both waist circumference (B = 2.28, 95% CI 0.60,
3.95) and BMI (B= 0.66, 95%CI 0.02, 1.30) at follow‐up.
Age (B = 0.28, 95% CI 0.10, 0.45), male gender
(B= 6.85, 95%CI 2.50, 11.20), and PASI (B= 0.94, 95%
CI 0.49, 1.38), remained significantly associated with
waist circumference at 12 months follow‐up (Table 5).

The overall models for waist circumference (F (9,
181) = 7.87, p ≤ 0.001) and BMI (F (9, 223) = 2.33,
p = 0.02) at 12 months follow‐up were significant,
explaining a total of 30% and 8% of variance in waist
circumference and BMI, respectively. Demographic and
illness‐related variables explained the larger proportion
of the variance in both weight‐related outcomes.

4.6 | Gender as moderator

There was no evidence of an interaction effect between
gender and mental health on waist circumference and
BMI at time one and follow‐up in any of the models (see
Tables S4–S7).

5 | DISCUSSION

This study drew on routine care data to gain a better
understanding of the role of depression and anxiety in
people with psoriasis' weight‐related outcomes. It adds

T A B L E 4 Regression models of waist circumference and BMI as outcomes at time one

Waist circumference at time one (N = 326) BMI at time one (N = 399)

B 95% CI B 95% CI

Step 1, R2 = 7.16% Step 1, R2 = 4.32%

Age 0.23** 0.12–0.35 0.09** 0.05–0.12

Gender, male 6.27** 2.94–9.60 0.16 −0.89–1.21

Ethnicity, White 0.74 −3.24–4.71 0.65 −0.60–1.94

Step 2, R2 = 11.97% Step 2, R2 = 9.92%

Age 0.20* 0.06–0.35 0.06* 0.02–0.11

Gender, male 6.33** 2.64–10.02 −0.22 −1.38–0.95

Ethnicity, White 1.55 −2.66–5.76 0.88 −0.46–2.23

Comorbidities, total 1.93* 0.51–3.34 0.85** 0.40–1.30

Systemic treatment, present 1.49 −1.98–4.95 0.81 −0.30–1.93

PASI 0.32 −0.02–0.65 0.11 −0.004–0.23

Step 3, R2 = 12.57% Step 3, R2 = 10.17%

Age 0.20* 0.05–0.34 0.06* 0.02–0.11

Gender, male 6.50** 2.80–10.19 −0.16 −1.33‐1.02

Ethnicity, White 1.75 −2.46–5.97 0.92 −0.42–2.27

Comorbidities, total 2.06* 0.64–3.48 0.88** 0.42–1.33

Systemic treatment, present 1.79 −1.69–5.28 0.89 −0.24–2.01

PASI 0.26 −0.08–0.61 0.10 −0.02–0.22

Depression, present 3.40 −1.14–7.95 0.84 −0.75–2.44

Step 4, R2 = 12.58% Step 4, R2 = 10.37%

Age 0.20* 0.05–0.34 0.06* 0.02–0.11

Gender, male 6.48** 2.77–10.18 −0.19 −1.36–0.99

Ethnicity, White 1.75 −2.47–5.97 0.86 −0.49–2.22

Comorbidities, total 2.06* 0.63–3.48 0.87* 0.42–1.32

Systemic treatment, present 1.78 −1.71–5.27 0.87 −0.26–1.99

PASI 0.26 −0.08–0.60 0.10 −0.02–0.21

Depression, present 3.90 −2.87–10.66 1.66 −0.66–3.98

Anxiety, present −0.69 −7.69–6.31 −1.15 −3.54–1.23

**p ≤ 0.001; *p < 0.05.
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to the small number of studies in this area by examining
the association between mental health and body weight
using waist circumference as a valid marker of
abdominal and visceral fat,41 in addition to more
commonly used BMI. The study improves on prior
cross‐sectional research by adjusting the analysis for
several important demographic and illness‐related fac-
tors, which could confound links between mental health
and weight‐related outcomes. In addition, this is the first
study to examine these relationships over time.

Contrary to hypotheses and previous studies,4,5,7

we found no evidence of associations between
depression and anxiety at time one with weight‐related

outcomes cross‐sectionally or 12 months later, when
adjusting for a wide range of demographic and illness‐
related factors. In line with hypotheses, we found pos-
itive associations between the number of comorbidities
and weight‐related outcomes cross‐sectionally and
12 months later. Greater psoriasis severity at time one,
measured by PASI, was also positively associated with
waist circumference 12 months later. In terms of de-
mographics, older age was positively associated with
waist circumference cross‐sectionally and 12 months
later, and with BMI cross‐sectionally only. Male gender
was associated with waist circumference cross‐
sectionally and 12 months later, but not with BMI.

T A B L E 5 Regression models of waist circumference and BMI as outcomes at 12 months follow‐up

Waist circumference at follow‐up (N = 191) BMI at follow‐up (N = 233)

B 95% CI B 95% CI

Step 1, R2 = 17.44% Step 1, R2 = 4.87%

Age 0.39** 0.25–0.54 0.09* 0.03–0.14

Gender, male 7.39** 3.44–11.34 0.48 −0.98–1.93

Ethnicity, White 2.47 −2.14–7.08 1.07 −0.59–2.73

Step 2, R2 = 26.36% Step 2, R2 = 7.50%

Age 0.28* 0.10–0.45 0.06 −0.01–0.12

Gender, male 6.67* 2.34–11.01 0.31 −1.34–1.97

Ethnicity, White 4.21 −0.64–9.07 1.23 −0.57–3.02

Comorbidities, total 2.21* 0.57–3.85 0.62* −0.01–1.26

Systemic treatment, present 0.26 −4.01–4.53 0.54 −1.01–2.10

PASI 0.96** 0.52–1.41 0.07 −0.12–0.25

Step 3, R2 = 26.97% Step 3, R2 = 7.59%

Age 0.28* 0.10–0.45 0.06 −0.01–0.12

Gender, male 6.86* 2.52–11.20 0.33 −1.33–2.00

Ethnicity, White 4.75 −0.18–9.67 1.27 −0.54–3.08

Comorbidities, total 2.29* 0.65–3.93 0.63* −0.003–1.27

Systemic treatment, present 0.22 −4.05–4.48 0.54 −1.02–2.09

PASI 0.94** 0.49–1.38 0.06 −0.13–0.25

Depression, present 3.55 −2.11–9.21 0.54 −1.64–2.72

Step 4, R2 = 29.97% Step 4, R2 = 7.98%

Age 0.28* 0.10–0.45 0.06 −0.004–0.12

Gender, male 6.85* 2.50–11.20 0.35 −1.31–2.02

Ethnicity, White 4.74 −0.21–9.68 1.26 −0.55‐3.06

Comorbidities, total 2.28* 0.60–3.95 0.66* 0.02–1.30

Systemic treatment, present 0.21 −4.07–4.49 0.59 −0.97–2.16

PASI 0.94** 0.49–1.38 0.06 −0.13–0.25

Depression, present 3.82 −4.77–12.41 −0.47 −3.46–2.53

Anxiety, present −0.37 −9.15–8.41 1.64 −1.70–4.98

**p ≤ 0.001; *p < 0.05.
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Contrary to expectations, there was no moderation ef-
fect of gender on the relationship between mental
health and weight outcomes.

5.1 | In comparison to previous
literature

Our cross‐sectional findings were inconsistent with
previous cross‐sectional studies that reported positive
associations between depression and anxiety with
weight‐related outcomes in psoriasis.7 These in-
consistencies may be explained by previous studies not
adjusting for the role of psoriasis severity and medical
comorbidities.4,7,42 They may also relate to the fact that
in this study we also used a cut‐off to define probable
caseness of depression and anxiety.30,31 Continuous
measures were adopted in other research that indi-
cated a link between depression and weight out-
comes.43 It may be that distress, rather than clinically
defined categories of anxiety and depression, is asso-
ciated with weight outcomes.67,68

It is also possible that both non‐response and attri-
tion biases may have played a role in the lack of as-
sociation observed between depression and anxiety
with weight‐related outcomes.64,65 Nearly half of par-
ticipants at time one were missing information on
weight‐related outcomes at follow‐up. Our findings
indicated that people without depression were signifi-
cantly more likely to have data on BMI at time one in
comparison to people with depression. There was also
a large amount of missing data at follow‐up, which may
have obscured the association between depression
and anxiety with weight‐related outcomes.

The evidence of a positive association between
older age and waist circumference at both time points,
and with BMI cross‐sectionally only, agrees with pre-
vious studies.44,45 Elderly people living with psoriasis
and obesity are certainly at risk of added disability and
morbidity44 which should be of a particular focus in
future studies. We found that male gender was asso-
ciated with waist circumference cross‐sectionally and at
12 months follow‐up which is consistent with previous
observations that men have a relatively more central fat
distribution than females.47 This finding confirms that
using solely BMI to monitor impact of increasing weight
status may lead to underestimation of the associated
health burden.46

The findings that both psoriasis severity and co‐
morbidities are related to waist circumference and
BMI are consistent with previous studies.2,48 These
relationships are likely to be complex and bidirectional.
Multimorbidity and greater severity of psoriasis can
exacerbate the physical and psychological burden of
psoriasis and act as a barrier to heathy behaviours,10

as well as contribute to depression.49 Patients dealing
with multimorbidity may be more prone to unhelpful

coping behaviours such as social withdrawal and
emotional eating, both of which have been linked to
obesity and depression.50–52 It is also important to
consider potential mobility impairments due to multi-
morbidity. Disability may act as an additional barrier to
healthy behaviours,53 leading to reduced activity
levels.54

Equally, excess weight may contribute to multi-
morbidity and more severe disease as it interferes with
treatment response.2 People with a high BMI and
multiple medical conditions are more likely to report
worsened psoriasis symptoms such as pain and pruri-
tus.55 This is important because a greater severity of
psoriatic symptoms leads to an increase in the levels of
depressive8 and anxiety9 symptoms.

However, regardless of the physical factors, each
person with psoriasis is likely to react differently to their
illness‐related symptoms. According to the Common‐
Sense Model of Self‐Regulation,56 beliefs patients
hold about their illness (illness perceptions) play an
important role in mental and physical health out-
comes.69 To illustrate this, a patient with normal body
weight who perceives their psoriasis as being more
severe than a patient who is overweight is more likely to
suffer from low self‐esteem, body image issues, and
social isolation.57 Patients who self‐assess their psori-
asis as severe are especially vulnerable to mental
health issues.58,59 Together these perceptions can sti-
fle physical activity and motivation to engage in healthy
behaviours,60 contributing to obesity. In a study, beliefs
about psoriasis causing weight gain were linked to a
higher BMI.5 Exploration of illness perceptions may
reveal important information about how patients
conceptualise their psoriasis and the consequences of
this on their mental health and psoriasis‐related be-
haviours, as well as weight‐related behaviours.61,62

Future studies should investigate these underlying
cognitive and behavioural factors that may better
explain the high rates of obesity in psoriasis, beyond
the role of depression and anxiety.7

5.2 | Strengths and limitations

To the best of our knowledge, this is the first study to
look at the association between mental health and body
weight, measured cross‐sectionally and 12 months
later. Compared to previous studies,7 the main
strengths of the study are its large sample size, the
adjustment for several important demographic and
illness‐related covariates, and the use of waist
circumference as an outcome as a more accurate
indication of body fat.

Despite the study's strengths, important limitations
related to the use of real‐world data need to be
considered.63 The analyses were restricted to the use
of dichotomised variables of depression and anxiety,

PAVLOVA ET AL. - 9 of 12



indicative of probable diagnostic levels of depression
and/or anxiety. This approach is likely to have obscured
the association between mental health with weight‐
related outcomes due to reduced power.66 There was
substantial amount of missing weight‐related outcome
data (a typical characteristic of routine data) which
reduced the analytical samples of patients.

Particularly, given the focus on mental health and
weight here, as discussed earlier, non‐response and
attrition biases are likely present. Although treatment
type was included as a control variable within the
analysis, we were unable to consider the evidence that
some biologic treatments such as tumour necrosis
factor alpha inhibitors, but not interleukin (IL)‐12/23,
may be associated with increased body weight or
BMI.70 Therefore, any possibly conflicting effects of
different types of biologics on waist circumference or
BMI remain future research's priority. In addition, the
highly selective population sample drawn from a tertiary
clinic with integrated psychological support may limit
the findings' generalisability.

6 | CONCLUSION

The lack of evidence linking mental health and body
weight in this study suggests that obesity in psoriasis
may be more directly related to comorbid conditions and
severity of psoriasis. However, mental health in this
study was limited to measures of probably anxiety and
depression caseness. It is likely that more complex
cognitive, behavioural, and emotional factors, including
beliefs and perceptions about body weight, are relevant
to understanding obesity in psoriasis. People living with
obesity who deal withmultimorbidity and greater disease
severity may be more prone to psoriasis‐related un-
helpful coping behaviours such as social withdrawal and
emotional eating or be restricted in their physical activity
due to disability. The coping and adjustment demands
imposed by multimorbidity and greater disease severity,
if unmet, may drive mental health issues and contribute
to an increase in body weight. Future studies are needed
to (i) confirm the findings using rigorously designed
longitudinal studies, (ii) further investigate the impact of
depression and anxiety on body weight with a focus to
reduce attrition among people who live with mental
health problems, and (iii) explore the role of beliefs and
behaviours in the association between obesity and
mental health in psoriasis.
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