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Abstract

Background: Patients with psoriasis are less physically active compared
to age-matched controls, due to psoriasis-specific barriers, which signifi-
cantly limits their ability to benefit from health-promoting levels of physical
activity (PA). In addition, long-term health outcomes for people with pso-
riasis are poor and include depression, metabolic syndrome and cardio-
vascular disease (CVD); presenting a significant challenge to healthcare
services.

Objectives: We designed a PA intervention in partnership with patients with
psoriasis hypothesising this may have therapeutic utility in the management
of psoriasis.

Methods: Participants with chronic plaque psoriasis were recruited to
a single-centre, 20-week, prospective cohort study. A wrist-worn accel-
erometer (GENEActiv Original; Activinsights Litd) and a hip-worn
pedometer (Onwalk 900; Decathlon Group) were used objectively mea-
sure levels of PA. Our 10-week PA intervention comprised twice
weekly 60-min walks within three different greenspaces in Greater Man-
chester, each led by a Sports and Exercise Scientist to deliver a pre-
specified volume/dose of activity. During weeks-11-20 of the study,
participants followed independent activities. Clinical evaluation, including
assessment of psoriasis severity, cardiometabolic parameters, psycho-
logical wellbeing and functional capacity was made at baseline, week-10
and -20.

Results: Sixteen patients with psoriasis completed the study. We
observed significantly reduced Psoriasis Area and Severity Index at week-
10 (p = 0.01) and -20 (p = 0.001) compared to baseline, with 50%
of participants achieving PASI-50 at week-20. Dermatology Life Quality
Index (DLQI) was significantly reduced at week-20 (p = 0.04), compared
to baseline. Significant reduction in blood pressure at week-10 (systolic:
—7.4 mmHg, p = 0.002; diastolic: —4.2 mmHg, p = 0.03) and -20 (systolic:
—8.8 mmHg, p = 0.001; diastolic: 4.1 mmHg, p = 0.008) was observed
and pulse wave velocity was significantly reduced by week-20 (p = 0.02),
suggesting improvement in cardiovascular health. Despite high prevalence
of anxiety and depression at baseline, we documented a significant
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1 | INTRODUCTION

We have previously reported that patients with psoria-
sis are less physically active than those who do
not have psoriasis due disease-specific barriers
such as psoriasis severity, skin sensitivity, clothing
choice, participation in social/leisure activities, and
treatments.’? Indeed, In comparison to data from The
Health Survey for England® significantly more patients
with psoriasis (60% females with psoriasis; p = 0.003;
and 45% males with psoriasis; p = 0.011) failed to
exercise to the extent recommended by current guide-
lines."* This means patients with psoriasis are unable
to benefit from the health-promoting levels of physical
activity advocated in current guidelines,* and may
augment the elevated risks of cardiovascular disease
(CVD) and metabolic syndrome reported in this group."

Despite a significant improvement in the develop-
ment of effective psoriasis therapies,® unfavourable
outcomes remain common due to poor treatment
tolerability, a lack/loss of treatment efficacy, and
possible undertreatment of patients.® Promisingly,
increased PA ameliorates a pro-inflammatory pheno-
type’ and strategies to increase PA in those with
other immune-mediated inflammatory diseases, such
as inflammatory arthropathy, CVD, metabolic syn-
drome, and depression/anxiety have offered clinical
benefits.® Indeed, patients with psoriasis, working in
collaboration with healthcare professionals, recently
identified the role of lifestyle factors in the manage-
ment of psoriatic disease as the most important
research priority in both the Psoriasis® and Psoriatic
Arthritis Priority Setting Partnerships'®; James Lind
Alliance facilitated collaborations.

Therefore, having identified that patients, because
of their disease, are less likely to engage in physical
activities and are restricted in accessing leisure facil-
ities we sought to address this by designing a PA
intervention in partnership with those with lived-
experience as previously described."’ Hypothesising
that increased PA may have therapeutic utility in the
management of psoriasis, we then measured the
clinical impact of our PA intervention in a proof-of-
concept study, investigating health outcomes
including psoriasis control; CVD/metabolic syndrome
risk; wellbeing/psychosocial functioning and functional
capacity.'

improvement in wellbeing and psychological health. Functional capacity
was significantly enhanced following completion of the study.
Conclusion: Increasing PA constitutes a promising therapeutic intervention
in the management of psoriasis. Evaluation of our intervention in a clinical
trial would help determine clinical utility and establish PA guidelines for
patients with psoriasis.

What is already known about this topic

e Patients with psoriasis face psoriasis-specific
barriers which limit participation with physical
activities.

e Psoriasis is associated with significant psy-
chosocial impairment and comorbidities such
cardiovascular disease (CVD), and inflam-
matory arthritis.

e The anti-inflammatory effect of increasing
Physical activity (PA) may have utility in the
management of psoriasis and psoriatic
comorbidities.

e The impact of increasing PA on health-
related parameters has not been investi-
gated in a psoriasis population.

What does this study add?

e Our evidence-based programme was devel-
oped in partnership with patients with psori-
asis to specifically remove barriers prohibiting
engagement with physical activities for those
with psoriasis.

¢ Increased PA promoted significant improve-
ment in psoriasis with 50% of our cohort
achieving a PASI-50 response at week-20.
We also observed a significant improvement
in cardiometabolic disease status, psycho-
logical health, and functional capacity.

e Evaluation of PA in a randomised controlled
clinical trial would help determine clinical
utility.

2 | MATERIALS AND METHODS

2.1 | Recruitment and study design

Participants (n = 19) with Type 1 chronic plaque pso-
riasis with or without psoriatic arthritis (PsA) were
recruited to a single-centre, 20-week, prospective
cohort study, with a single experimental arm (Figure 1).
The study was approved by the Local Research Ethics
Committee (20/NW/0443) and was conducted in
accordance with the Declaration of Helsinki principles
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[ Enrolment ]

Assessed for eligibility (n=120)

Inclusion criteria

® Stable disease

(no flare-ups in the last 2-months)

o Aged between 18 and 60

e Chronic Type | plaque psoriasis

® Measurable residual disease

® Any psoriasis treatment

(no dose changes in the last 2-months)
® Able to complete 10-week exercise
programme

e With/without stable psoriatic arthritis
® Any severity of disease

Excluded (n=101)

Inclusion criteria not met

® Type 2 chronic plaque psoriasis

® Progressive arthritis

® Patient outside of study age range

Declined to participate

® Lack of time

® Transportation issues

o Not living within local area
® Lack of interest

Exclusion criteria
® Restricted mobility or an injury

Consented (n=19)

limiting exercise performance

N

® Patients with progressive e
arthritis
® Participation in other exercise

Baseline

Baseline visit completed (n=19)

programmes
® Patients who are pregnant or

I

breast feeding -
® Use of medications known to
effect heart rate (e.g. beta-

Follow-up

Lost to follow-up (n=3)
) e Timetabling issues (n=3)

blockers)

'

[ Completed study ]

Completed study (n=16)
e Adherence=97%

FIGURE 1

(completed 309 out of 320 walks)
® Missed no walks = 56% (n=9)

e Missed 1 walk = 19% (n=3)

® Missed 2 walks = 25% (n=4)

Participants with Type 1 chronic plaque psoriasis with or without psoriatic arthritis were recruited to a single-centre, 20-week,

prospective cohort study, with a single experimental arm. Participants were excluded from the study if they had rapidly worsening
inflammatory arthritis, or restriction in mobility/injury limiting capacity for physical activities. The final cohort (n = 16) comprised equal numbers

of men and women.

following informed consent. Participants were excluded
from the study if they had rapidly worsened inflamma-
tory arthritis, or restriction in mobility/injury limiting ca-
pacity for physical activities (Figure 1). Following
recruitment participants were provided with a wrist-worn
accelerometer (GENEActiv Original; Activinsights Ltd)
and a hip-worn pedometer (Onwalk 900; Decathlon
Group, Villeneuve d’Ascq, France) to objectively mea-
sure levels of PA for one week prior to and during the
study. Both devices have good reliability and have been
validated in previous studies. Data collection took place
between May 2021 and July 2023.

2.2 | The physical activity intervention

Our 10-week PA intervention, co-designed with those
having lived-experience of psoriasis as previously

described,"" comprised a suite of twice weekly 60-
min walks within three different greenspaces in
Greater Manchester, each led by a Sports and Ex-
ercise Scientist.'' Each session was limited to a
small-group of participants (n = 2—4) and was struc-
tured to ensure delivery of a pre-specified volume/
dose of activity. This meant participants could incre-
mentally progress from a relatively sedentary baseline
to heart-healthy levels of activity (as defined by the
American Heart Asosciation totalling an energy
expenditure of >500 MET-minutes/week) within
4 weeks of programme participation. Heart-healthy
levels of PA were then sustained for the remainder
of the intervention."" Warm-ups, pre-activity stretch-
ing, and cool-downs were also incorporated into each
session. During weeks-11-20 of the study, partici-
pants followed independent activities and recorded
these in PA diaries.
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2.3 | Clinical evaluation of functional
capacity, psoriatic/cardiometabolic
disease, and psychosocial wellbeing

Participants had a detailed clinical evaluation at base-
line, after which they followed our 10-week PA inter-
vention. Further clinical evaluation was made after
completion of the PA intervention (week-10) and on
completion of the

study (week-20). Throughout the study participants
continued with their usual psoriasis treatment.

2.3.1 | Assessment of psoriasis and
psoriatic arthritis

A clinical history was taken from each participant and
assessment of psoriatic disease was documented using
Psoriasis Area and Severity Index (PASI; 0-72),'?
Dermatology Life Quality Index (DLQI; 0-30 points),'?
physicians global assessment (PGA; 0-7 points), Pso-
riatic Arthritis Impact of Disease 12-item questionnaire
(PsAID-12; 0-10),"* and Routine Assessment of Patient
Index Data 3 (RAPID3; 0-30 points)."®

2.3.2 | Cardiometabolic assessment
Anthropometric measurements including height, weight,
and waist/hip circumference were made. The presence
of traditional risk factors for cardiovascular disease were
assessed in all study participants including blood pres-
sure (BP), and analysis of fasting venous blood which
was collected into S-Monovette tubes (Sarstedt AG and
Co.) pre-prepared with sodium fluoride/ethylenediamine
tetra-acetic acid (EDTA), tri-potassium-EDTA (Ks-
EDTA) and clotting activator/gel and for analysis of
glucose, glycosylated haemoglobin triglycerides, and
lipid profile respectively.

Participants also had non-invasive measurement of
arterial function by using brachial artery oscillometry to
calculate pulse wave velocity (PWV; normal: 7-9.7 m/s;
Arteriograph, Tensiomed Ltd)'®; a predictor of future
cardiovascular events and all-cause mortality.’”

2.3.3 | Assessment of wellbeing and
psychosocial functioning

We used the Hospital Anxiety and Depression Scale
(HADS) to assesses symptoms of depression and anxi-
ety in the study group.'® Subscale symptom scores can
be categorised as normal (scores of 0—7), mild (scores of
8—10), moderate (scores of 11-14), and severe (scores
of 15-21).'® Participants also completed the 36-Item
Short Form Health Survey (SF-36), which is a patient-
reported tool used to assess physical and mental
health across 8 multi-item health variables describing

physical functioning, role limitations due to physical lim-
itations, pain, general perception of health, social func-
tioning, role limitations due to emotional limitations,
mental health and energy.?° For each variable individual
item scores are mapped onto a scale from 0 (worst
possible) to 100 (best possible health state).?° Addi-
tionally, the tool generates two summary measures for
physical and mental health — the physical component
summary (PCS) and mental component summary
(MCS). A 5-point change in SF-36 PCS and MCS scales
represents a minimal clinically important difference
(MCID).?

2.3.4 | Assessment of functional capacity

Evaluation of functional capacity (Supporting Informa-
tion S1) comprised participants completing the following:
30-s sit-to-stand,?? timed up-and-go,?* single leg bal-

ance test?* and static body-weight wall-squat
(SBWS).>°
2.4 | Statistical analysis

Statistical analysis was performed using IBM SPSS
Statistics version 28.0.1.0 software (Armonk). Sample
size calculation based on a 5-point change in
DLQI, assuming a standard deviation (SD) of 5.14,%°
and a 5mmHg change in systolic BP, assuming a SD of
6.32 mmHg?’ identified target recruitment of 18 partici-
pants to detect changes in DLQI and BP, with a power of
0.8, an alpha level set at 0.05, and allow for a 20%
dropout rate. Normality of data was tested using the
Shapiro—Wilk test. Comparisons between pre-, post-
intervention and end of study timepoints were made us-
ing one-way ANOVA with repeated-measures testing, or
with the Friedman test followed by post-hoc Wilcoxon
signed ranks testing for non-normally distributed data.
Missing data was imputed using the last observation
carried forward method. Descriptive statistics were pre-
sented as mean/standard deviation and median/inter-
quartile range (IQR) for normal and non-normally
distributed variables respectively. Percentages were
used for categorical variables. Significance was set at
p < 0.05.

3 | RESULTS

The study cohort comprised 8 men and 8 women, with a
mean age of 39.2 + 10.1 years old, median BMI of 27.1
(IQR 24.8-32.0), and of whom 18.8% had PsA.
Detailed demographic and descriptive data of the study
participants are outlined in Table 1, who had a range of
psoriasis severities (PASI <12.3). In total, 56.3% of
participants (n = 9) completed all 20 sessions
comprising the PA intervention, with only 18.75%
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TABLE 1 Baseline characteristics of the patients with psoriasis.
Characteristic All participants (n = 16) Men (n = 8) Women (n = 8)
Age, years 39.2 + 10.1 38.9 + 12.1 39.5+85

Body mass index, kg/m? 27.1 (24.8-32.0)

Assessments of psoriasis

PASI, (0-72) 4.0 (1.7-5.5)
PGA, (0-6) 3.0 (1.8-4.0)
DLQl, (0-30) 6.0 (3.0-9.0)
Psoriasis history
Age of onset, years 19.6 + 8.1
Disease duration, years 19.6 + 11.8
Family history of psoriasis, n (%) 8 (50.0%)
Nail involvement, n (%) 7 (43.8%)

Current psoriasis treatment, n (%)

Topical 14 (87.5%)
Phototherapy 0 (0.0%)
Systemic 1 (6.3%)
Biological 2 (12.5%)

Previous psoriasis treatment, n (%)

Topical 15 (93.8%)
Phototherapy 3 (18.8%)
Systemic 3 (18.8%)
Biological 2 (12.5%)
Past medical history, n (%)

Psoriatic arthritis 3 (18.8%)
Cardiovascular disease 1(6.3%)
Chronic kidney disease 0 (0.0%)
Hypertension 5 (31.3%)
Angina 2 (12.5%)
Rheumatoid arthritis 0 (0.0%)
Diabetes mellitus 1 (6.3%)
Depression 3 (18.8%)
Asthma 3 (18.8%)

26.1 (24.1-28.9) 30.8 (25.1-32.0)

3.8 (1.7-5.9) 4.1 (2.3-5.5)
3.5 (1.8-4.3) 2.5 (1.8-4.0)
4.0 (3.0-12.8) 7.5 (4.0-8.0)
219 +57 173+ 9.7
17.1 £ 107 221 +13.0
4 (50.0%) 4 (50.0%)

5 (62.5%) 2 (25.0%)

7 (87.5%) 7 (87.5%)

0 (0.0%) 0 (0.0%)

0 (0.0%) 1 (12.5%)

2 (25.0%) 0 (0.0%)

7 (87.5%) 8 (100.0%)
2 (25.0%) 1 (12.5%)

2 (25.0%) 1 (12.5%)

2 (25.0%) 0 (0.0%)

1 (12.5%) 2 (25.0%)

1 (12.5%) 0 (0.0%)

0 (0.0%) 0 (0.0%)

3 (37.5%) 2 (25.0%)

2 (25.0%) 0 (0.0%)

0 (0.0%) 0 (0.0%)

1 (12.5%) 0 (0.0%)

2 (25.0%) 1 (12.5%)

1 (12.5%) 2 (25.0%)

Note: The data are presented as mean/standard deviation and median/inter-quartile range for normal and non-normally distributed variables. Percentages are used

for categorical variables.

Abbreviations: DLQI, Dermatology Life Quality Index; n, number of participants; PASI, Psoriasis Area and Severity Index; PGA, Physician Global Assessment.

(n = 3) unable to attend 1 session and 25% (n = 4) who
did not attend 2 sessions.

3.1 | Psoriasis and PsA disease activity
was significantly reduced at week-10
and -20

We observed significantly reduced PASI at week-10
(p = 0.01) and -20 (p = 0.001) compared to baseline

(Figure 2a), with 18.8% and 50% of participants
achieving PASI-50 at week-10 and -20, respectively.
Significantly reduced PGA was documented at week-10
(p=0.01)and-20 (p =0.002; Table 2). Indeed, DLQI was
significantly reduced at week-20 (p = 0.04), compared to
baseline (Table 2; Figure 2b). Indeed, a 5-point reduction
in DLQI (or DLQI of 1 or 0, in those with baseline DLQI of
>3), was achieved in 35.7% of participants at week-20.
We observed a reduction in indicators of PsA activity
with PsAID-12 reduced at week-10 (median reduction



6 of 12 | SKIN HEALTH DISEASE SHEPPARD ET AL.
5 %k % 8 *
I 1
*
a.| I—— b
6
_3 —
) 94
a [a)
1 2
0 0
Week 0 Week 10 Week 20 Week O Week 10 Week 20
136 82
*%
* %k %
C.| . .| d — .
* %
I I i
i
e T £ 78 [
= 128 =
€ €
S £
o 124 a
& @ 74
Q2 2
o 120 K]
2 2
“ 116 Q70
Week 0 Week 10 Week 20 Week 0 Week 10 Week 20
*
10.0 — . f 100% EPCS WMMCS
1
e .| s T oo
> @]}
k3 S 80%
x 60 a°
< S 70%
(%] (V]
A 4.0 =
< S 60%
T ©
-
20 S 50%
s}
0.0 g 40%
Week 0 Week 10 Week 20 ° Week 10 Week 20
100 80
%k %
g 90 h 70 . .
60 * %
Z 80 * ' !
4"_3 T NS 1 " 50
S 70 —_— = 40 T
© o
o0 “ 30
£ 60 I
20
>0 10
40 0
Week 0 Week 10 Week 20 Week 0 Week 10 Week 20

N

/

FIGURE 2 The effects of our physical activity intervention on the following health-related parameters: (a) PASI at week-10 (p = 0.01)
and -20 (p = <0.001), (b) DLQI at week-10 (p = 0.054) and -20 (p = 0.04), (c) Systolic blood pressure (BP) at week-10 (p = 0.002) and -20
(p = 0.001), (d) Diastolic BP at week-10 (p = 0.03) and -20 (p = 0.008), () HADS-Anxiety at week-10 (p = 0.833) and -20 (p = 0.04),
(f) SF-36, physical component summary (PCS) and MCS MCID response at week-10 and -20, (g) SF-36 Energy at week-10 (p = 0.277)
and -20 (p = 0.04), and (h) SBWS at week-10 (p = 0.005) and -20 (p = <0.001). Data are presented as mean/standard deviation, and
median/inter quartile range. All assessments were completed by 16 participants, except for step count which includes 14 participants. BP,
blood pressure; DLQI, Dermatology Life Quality Index; HADS, Hospital Anxiety and Depression Scale; MCID, minimal clinically important
difference; MCS, mental component summary; PASI, Psoriasis Area and Severity Index; PCS, physical component summary; SBWS, static

bodyweight wall-squat; SF-36, 36-ltem Short Form Health Survey.
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—6.1%) and week-20 (median reduction —56.1%), and
RAPID3 reduced at week-10 (median reduction
—36.4%) and week-20 (median reduction —63.6%),
although this did not reach statistical significance
(Table 2).

3.2 | Cardiometabolic disease status
was significantly improved at week-10
and -20

Body weight and BMI was unchanged throughout the
study (Table 2). Significant reductions in hip circumfer-
ence at week-10 (median reduction 3.7 cm; p = <0.001)
and week-20 (median reduction 3.0 cm; p = <0.001)
were observed (Table 2). Waist circumference was
significantly reduced at week-10 (median reduction
5.5 cm; p = 0.04), which remained reduced at week-20
(median reduction 6.3 cm; p = 0.05), compared to
baseline, but waist-to-hip ratio did not achieve statistical
significance (Table 2). Blood pressure was significantly
reduced at week-10 (systolic: —=7.4 mmHg, p = 0.002;
diastolic: —4.2 mmHg, p = 0.03) and week-20 (systolic:
—8.8 mmHg, p = 0.001; diastolic: 4.1 mmHg, p = 0.008)
compared to baseline (Figure 2c and d).

Fasting glucose was significantly reduced at week-
10 (p = 0.04), compared to baseline. Fasting lipids
were not significantly reduced at week-10 and week-20,
compared to baseline (Table 2). Fasting triglyceride
levels were reduced at week-10 and -20, compared to
baseline, although this was not significant. All other
components of the fasting lipid profile were unchanged
throughout the study, although sub-group analysis
demonstrated a significant reduction in non-HDL
cholesterol amongst women at week-20 (-0.4 mmol/
L, p = 0.04; n = 8), compared to baseline. We also
documented a significant reduction in PWV at week-20
(median reduction 0.2 m/s, p = 0.02) compared to
baseline suggesting improvement in cardiovascular
health (Table 2).

3.3 | Enhanced psychological health
following completion of our study

We observed high prevalence of anxiety and depres-
sion at baseline with 56.3% of patients having anxiety
scores (HADS-A) of >8 (25% having HADS-A > 11)
and, 25.0% of patients had depression scores (HADS-
D) of >8 (12.5% had HADS-D > 11). Indeed, 18.8%
of all patients had a self-reported history of depress-
ion and 6.3% used antidepressant prescription

medications.
However, patients had significantly improved
HADS-A at week-20 (median: 6.0, IQR: 3.8-9.0,

p = 0.04) compared with baseline (median: 8.0, IQR:

4.8-10.3; Table 2; Figure 2e). In addition, a significantly
greater proportion of patients with anxiety at baseline
(HADS-A >8: 56.3%) changed their clinical status by
achieving a HADS-A score of <8 at week-20 (HADS-
A > 8: 25.0%, p = 0.006). Although, HADS-D also
improved by week-20 (median: 2.0, IQR: 1.8-3.3,
p = 0.18) in comparison to baseline (median: 3.5, IQR:
2.0-6.8) this was not significant. Those with depression
at baseline (HADS-D > 8: 25.0%) also demonstrated
improved clinical status with a HADS-D score of <8 at
week-20 (HADS-D > 8: 18.8%, p = 0.62), but this was
not significant.

By week-20, improvements in SF-36 PCS (median:
83.1, IQR: 81.1-89.3, p = 0.01), and MCS (median:
83.0, IQR: 46.9-98.7, p = 0.02), in comparison to
baseline (PCS — median: 77.8, IQR: 64.8-91.3; MCS —
median: 70.6, IQR: 47.9-77.1; Table 2) were observed.
Significant improvements in 2/8 domain scores were
also observed at week-20 for mental health (median
76.0, IQR: 60.0-85.0, p = 0.01) and energy (median
62.5, IQR: 47.5-81.3, p = 0.04), in comparison to
baseline (mental health—median 72.0, IQR: 43.0-77.0;
energy—median 57.5, IQR: 43.8-70.0; Table 2;
Figure 2g). A MCID response for both PCS and MCS
was achieved in 50% patients at Week 10% and 56.3%
Week 20 (Figure 2f).

3.4 | Improved measures of functional
capacity at week-10 and -20 endpoints

Patients had significantly improved 30-s sit-to-stand
(p = 0.001), timed up-and-go (p = 0.001) and SBWS
(p = 0.005; Figure 2h) at week-10, and all measures of
functional capacity had improved by week-20
(p < 0.020), compared to baseline (Table 2). Step
count was significantly increased at week-10
(8199 + 3289; p = 0.004), which increased at the
week-20 endpoint but did not achieve statistical signif-
icance (6020 + 3348; p = 0.4), compared to baseline
(5417 £+ 2645; Table 2).

4 | DISCUSSION

This study is the first to investigate the potential
health benefits of increased PA in patients with
chronic plaque psoriasis, without simultaneous modi-
fication of other lifestyle factors such as diet. We
report a significant improvement in psoriasis, as
measured by PASI and PGA, with 50% of our cohort
achieving a PASI-50 response at week-20. We
observed a significant improvement in cardiometa-
bolic disease status, psychological health, and func-
tional capacity. We also observed 97% adherence
to our PA intervention, which was cost-effective,



SHEPPARD ET AL.

8of12 |  SINHEALTH

TABLE 2 Assessments of psoriasis, psoriatic arthritis, and cardiometabolic health outcomes, at baseline (week 0), following of the
physical activity programme (week 10), and upon completion of the study (week 20).

DISEASE

p Value

Completion of PA

Completion of the

Characteristic Baseline (week 0) programme (week 10) study (week 20) 0-10 0-20
Psoriasis
PASI, (0-72) 4.0 (1.7-5.5) 3.2 (0.7-4.4) 1.9 (0.4-3.2) 0.01 <0.001
PGA, (0-6) 3.0 (1.8-4.0) 2.0 (1.0-3.3) 1.0 (1.0-3.0) 0.01 0.002
DLQl, (0-30) 6.0 (3.0-9.0) 5.0 (4.0-7.5) 4.5 (3.0-8.0) 0.054 0.04
PsAID-12, (0-10) 6.6 (5.4-7.5) 6.2 (3.1-7.5) 2.9 (1.5-3.6) 0.593 0.102
RAPIDS, (0-30) 11.0 (9.5-11.5) 7.0 (4.0-7.0) 4.0 (2.0-7.5) 0.109 0.180
Cardiometabolic status
Body mass index, kg/m? 27.1 (24.8-32.0) 26.7 (25.1-31.4) 27.1 (25.3-31.2) 0.930 0.930
Body weight, kg 79.9 (73.4-87.4) 81.0 (73.7-88.3) 82.0 (73.5-86.2) 0.930 0.930
Waist to hip ratio, index 0.86 (0.83-0.94) 0.90 (0.82-0.94) 0.86 (0.81-0.92) 0.377 0.133
Waist circumference, cm 96.0 (88.0-102.0) 90.5 (85.1-101.0) 89.7 (85.0-94.9) 0.04 0.05
Hip circumference, cm 107.8 (102.2-112.0) 104.1 (100.5-107.5) 104.8 (99.9-109.2) <0.001 <0.001
Pulse wave velocity, m/s 6.8 (6.5-8.1) 7.2 (6.6-8.0) 6.6 (6.3-7.6) 0.293 0.02
Systolic BP, mmHg 128.8 + 13.9 121.4 + 13.8 120.0 + 13.3 0.002 0.001
Diastolic BP, mmHg 78.0 £ 9.4 73.8 £ 11.0 73.9 £ 9.3 0.03 0.008
HbA1c, mmol/mol 38.6 £ 5.0 39.6 £ 5.7 39.1 £5.2 0.063 0.185
Glucose, mmol/L 5.1 (4.9-5.6) 4.9 (4.8-5.1) 5.1 (4.7-5.2) 0.04 0.536
Cholesterol, mmol/L 48 £0.8 48 £0.8 47 £0.8 0.755 0.232
HDL-cholesterol, mmol/L 1.2 (1.0-1.7) 1.2 (1.1-1.8) 1.3 (1.1-1.5) 0.596 0.596
LDL-cholesterol, mmol/L 27+ 0.6 29+ 0.7 27 +£0.8 0.349 0.945
Triglycerides, mmol/L 1.4 (1.0-2.3) 1.0 (1.0-1.5) 1.2 (0.9-1.4) 0.216 0.724
Non-HDL cholesterol, mmol/L 3.5+0.38 3.4 +£0.8 32 +1.1 0.662 0.145
Psychological health
HADS, (0-21)
HADS-depression 3.5 (2.0-6.8) 2.0 (1.0-7.5) 2.0 (1.8-3.3) 0.331 0.157
HADS-anxiety 8.0 (4.8-10.3) 7.0 (5.0-11.0) 6.0 (3.8-9.0) 0.833 0.04
SF-36, (0-100)
SF-36 physical functioning 92.5 (80.0-100) 95.0 (90.0—-100) 97.5 (90.0-100) 0.426 0.112
SF-36 role limitations due to 100 (68.0—100) 100 (100-100) 100 (93.8-100) 1.000 1.000
physical limitations
SF-36 pain 90.0 (57.5-100) 85.0 (69.5-100) 77.5 (68.0-90.0) 0.157 0.480
SF-36 general health perceptions 60.0 (45.0-71.3) 65.0 (56.3-75.0) 70.5 (60.0-80.0) 0.860 0.052
SF-36 social functioning 66.7 (0-100) 100 (75.0-100) 100 (25.0-100) 0.377 0.659
SF-36 role limitations due to 75.0 (53.1-100) 87.5 (71.9-100) 93.8 (62.9-100) 0.289 0.426
emotional limitations
SF-36 mental health 72.0 (43.0-77.0) 72.0 (55.0-84.0) 76.0 (60.0-85.0) 0.190 0.01
SF-36 energy 57.5 (43.8-70.0) 65.0 (45.0-75.0) 62.5 (47.5-81.3) 0.277 0.04
SF-36 physical component summary 77.8 (64.8-91.3) 81.6 (69.8-91.3) 83.1 (81.1-89.3) 0.480 0.01
SF-36 mental component summary 70.6 (47.9-77.1) 79.0 (54.2-87.7) 83.0 (46.9-89.7) 0.289 0.02
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TABLE 2 (Continued)
Completion of PA Completion of the PAaICe
Characteristic Baseline (week 0) programme (week 10) study (week 20) 0-10 0-20
Functional capacity
30-s sit-to-stand, number of chair stands 124 £ 2.2 14.0 + 2.6 13.8 + 3.3 0.001 0.01
Timed up and go, s 7.31 (6.76-8.14) 6.41 (5.96-7.22) 6.36 (5.55-7.35) 0.001 0.004
Single leg balance, s 54.26 (41.52-60.00) 60.00 (42.93-60.00) 60.00 (55.40-60.00) 0.678 0.008
Static body-weight wall-squat, s 36.11 (24.39-46.17) 49.22 (42.47-70.14) 60.39 (46.34—73.55) 0.005 <0.001
Step count, steps 5417 + 2645 8199 + 3289 6020 + 3348 0.001 0.4

Note: The data are presented as mean/standard deviation and median/inter-quartile range for normal and non-normally distributed variables. N = 16 for all
variables, except for PsAID-12 and RAPID3 assessments which had n = 3, and step count which had n = 14.

Abbreviations: BP, blood pressure; DLQI, Dermatology Life Quality Index; HADS, Hospital Anxiety and Depression Scale; HbA1c, Glycated haemoglobin; HDL,
high-density lipoprotein; LDL, Low-density lipoprotein; PA, Physical activity; PASI, Psoriasis Area and Severity Index; PGA, Physician Global Assessment; PsA,
psoriatic arthritis; PsAID-12, Psoriatic Arthritis Impact of Disease 12-item questionnaire; RAPID3, Routine Assessment of Patient Index Data 3; s, seconds; SF-36,

36-Item Short Form Health Survey.

required no specialised equipment, training, or previ-
ous experience.

It is well established that adherence to exercise
regimens within the general population is poor,?®
which may be further reduced in patients with chronic
disease who experience symptoms of pain and fa-
tigue.?® Indeed, successful adherence to an exercise
programme is generally accepted when participants
complete more than two-thirds of the prescribed ses-
sions.®° In this study we observed 97% adherence to
our intervention, which was completed by an equal
number of men and women including 43.8% of par-
ticipants who were from minority ethnic backgrounds
(individuals from minority ethnic backgrounds
comprise 23.6% of the population of Greater Man-
chester).>' Taken together these data suggest our
programme was both acceptable to our target popu-
lation and importantly was accessible to all regardless
of gender or background. We believe this was ach-
ieved by co-designing the programme in partnership
with patients with psoriasis'’ and our previous work to
understand and address existing barriers to engage-
ment with physical activities."

Our study suggests that increased PA may offer
utility in the management of psoriasis and psoriasis
comorbidities. Following our intervention, 50% of pa-
tients achieved PASI-50, compared to baseline. In
comparison, 39.9% of patients with psoriasis, with a
mean age of 43.1 + 12.9 years old (n = 163), mean
body weight of 82.0 kg + 18.6, and of whom 17.2%
(n = 28) had PsA, receiving methotrexate treatment at
a dose of 5-25 mg/week achieved a PASI-50 after 24-
week® Our study was not adequately powered to
detect changes in PsA. However, by week-20, those
with PsA achieved a median reduction in PsAID-12
and RAPID3 of 56.1% and 63.6%, compared to
baseline assessment, which was similar to reporting

from other adequately powered studies.®® Cardio-
metabolic disease status improved as evidenced by
significant changes in waist and hip circumference,
BP, fasting glucose, and PWV. This is in keeping with
other walking interventions reporting meaningful re-
ductions in BP amongst populations with rheumatoid
arthritis.®** We also observed a significantly reduced
median PWV of 0.2 m/s at week-20, compared to
baseline, although it has been reported that a 1 m/s
reduction constitutes a clinically meaningful change.'”
Compared to baseline, significant reductions in hip
circumference at week-10 and -20 were observed.
However, body weight and BMI remained unchanged;
similar to studies in patients with rheumatoid arthritis
and Type 2 diabetes mellitus.3**> We also observed a
median reduction in triglycerides of 0.4 mmol/L at
week-10, compared to baseline, which we anticipated
given our previous report of significantly reduced tri-
glycerides in healthy older adults following engage-
ment with a light-intensity PA protocol.3® Compared to
baseline, patients had significantly increased step
counts at week-10, which then in the absence of
Sports and Exercise Scientist-led activity, reduced
from week-10 to —20, whilst remaining significantly
greater than baseline levels. This is important for two
reasons: (i) 7857 steps/day are needed to meet the
health-promoting levels of PA advocated in current
guidelines and (ii) each 2000 daily step increment
above baseline is associated with a 10% lower car-
diovascular event rate (following adjustment for
change in BMI and other confounding factors).3”8 In
our study, mean step count increased by 2782 steps
from baseline to week-10, suggesting patients may
have had a 10% reduced risk of future cardiovascular
events.

Previous studies have demonstrated that increased
PA can improve quality of life, cognitive function, and
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energy.* Indeed, our study shows that increasing PA
may enhance psychological health for those with pso-
riasis. These data are encouraging given psoriasis is
associated with significant psychosocial impairment,>®
and are consistent with other studies using walking in-
terventions in stroke, overweight/obese, and coronary
artery disease patient groups.*®*? However, not all
markers of psychological health were significantly
different following our intervention. This may be
because we limited our walking group sizes to comply
with the national COVID-19 restrictions which may have
impeded social interaction.

Our work had limitations. First, self-selection bias
may have influenced the composition of our study
group. However, our final psoriasis cohort comprised
an equal group of men and women, with a range of
psoriatic comorbidities across broad age ranges.
Second, our study was designed to have a single
experimental arm similar to other studies in patients
with chronic inflammatory diseases over the last
decade.®***4* However, our data suggests that PA
could constitute a promising therapeutic intervention
for psoriasis and therefore further investigation with an
appropriately powered randomised controlled trial is
recommended. Third, it is possible a 12-week PA
intervention rather than our 10-week programme is
needed to determine whether clinically meaningful
changes in PWV and other cardiovascular outcomes
can be elicited, or not.*® Indeed, future work would
also benefit from assessment of body composition,
which was outside the scope of the current study, as
change in lean-body mass may account for the
reduction in waist and hip circumference observed
despite no decrease in BMI. Fourth, it was out with the
scope of the study to assess adherence to treatments
for psoriasis, which may have influenced the health
outcomes reported. However, only patients with stable
disease involving no medication/dose changes for 2-
month prior to recruitment were eligible for participa-
tion. Finally, national rules on social gatherings due to
COVID limited the size of our groups to n = 6
throughout the data collection period. However, we
mitigated for this by keeping group sizes similar
throughout the study.

5 | CONCLUSION

Increasing PA constitutes a promising therapeutic
intervention in the management of psoriasis, which
may also facilitate personalised therapy regimens or
targeted adjunctive therapy for patients demonstrating
incomplete response to standard therapy. Evaluation
of our intervention in a clinical trial would help deter-
mine clinical utility and establish PA guidelines for
patients with psoriasis.
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