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Summary

Background Psoriasis is associated with an increased risk of cardiovascular disease.
Despite recommendation that exercise is important for cardiorespiratory fitness,
patients with psoriasis avoid participation in physical activities for reasons that
are, as yet, unclear.

Objectives This study investigated the relationship between psoriasis-specific experi-
ences and self-reported patterns of exercise, hypothesizing that individuals with
psoriasis are less likely to engage in physical activity for reasons that are related
to their psoriasis.

Methods In total 404 patients with chronic plaque psoriasis were recruited. His-
tory, examination and physical activity were assessed for each participant.

Results Overall, 52-8% (n = 188) of patients with psoriasis aged 18—65 years and
66% (n = 37) of those aged > 65 years engaged in less than the recommended
amount of physical activity for cardiorespiratory fitness. As the severity and psy-
chosocial impact of psoriasis increased, the participation in exercise (of all inten-
sities) decreased. There was a significant negative correlation between Psoriasis
Area and Severity Index and total activity in women aged 18—65 years (r =
—0-19, 95% confidence interval —0-36 to 0; P = 0-04) and a significant negative
correlation between physical activity and Dermatology Life Quality Index (DLQI)
in all participants (r = —0-11, 95% confidence interval —0-21 to 0; P = 0-04).
Individual components of the DLQI identified barriers to physical activity includ-
ing skin sensitivity and reluctance to participate in leisure activities.

Conclusions Psoriasis-specific factors — severity, skin sensitivity, clothing choice,
participation in social/leisure activities, and treatments — contribute to exercise
avoidance and may augment the increased risk of cardiovascular disease in
patients with psoriasis.

What is already known about this topic?

e Psoriasis is associated with an increased prevalence of risk factors for cardiovascular
disease.

e Despite recommendation that exercise is important for cardiorespiratory fitness,
patients with moderate-to-severe psoriasis participate in very little physical exercise
for reasons that are, as yet, unclear.

What does this study add?

e This study quantifies the significant lack of engagement with exercise in the popu-
lation of people with psoriasis.

e Physical activity in those with psoriasis is significantly influenced by psoriasis
severity, quality of life and a number of previously unrecognized psoriasis-specific
barriers.
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What is the translational message?

e Supporting patients with psoriasis to undertake regular physical activity could
directly benefit weight management, cardiovascular disease and risk of metabolic
syndrome, and increase wellbeing and psychosocial functioning.

Psoriasis is a common immune-mediated inflammatory skin
disease affecting approximately 1-3% of the UK population.’
It is associated with a number of comorbidities including car-
diovascular disease (CVD)>* and metabolic syndrome — obe-
sity, hypertension and insulin resistance.* Psoriasis has a
detrimental effect on social and leisure activities,”*® effectively
presenting a barrier to health-promoting lifestyle choices such
as engagement in physical activity.” '

Physical exercise reduces CVD risk'' by promoting a healthy
body mass index, lowering blood pressure and reducing the
levels of cholesterol and low-density lipoproteins in the blood.
People who are physically active on a regular basis experience
psychological benefits such as improved self-confidence and
reduced levels of stress and anxiety."” According to the Com-
mittee on Exercise and Cardiac Rehabilitation of the American
Heart Association (AHA), to promote and maintain cardiores-
piratory health, all healthy adults aged 18-65 years should
take part in moderate-intensity aerobic physical activity for a
minimum of 30 min on 5 days each week, or vigorous-inten-
sity aerobic physical activity for a minimum of 20 min on 3
days each week.'" This is required to achieve a total energy
expenditure of > 500-1000 metabolic equivalent energy
expenditure minutes per week (MET-mins/week).'> MET-
mins are equivalent to kilocalories for a person weighing 60
kg. Moderate- and vigorous-intensity exercise should be tai-
lored to each individual’s level of cardiorespiratory fitness for
those over the age of 65 years.'*

Despite widespread speculation that decreased physical
activity in patients with psoriasis is consequent upon disease
severity or is related to psychological barriers, objective evi-
dence is limited and contradictory. Some investigators report
that people with psoriasis avoid participating in physical activ-
1% although

others describe similar levels of physical activity in those with
16,17

ities more frequently than the general population,
and those without psoriasis. A small study, which objec-
tively measured activity using an accelerometer, reported that
daily physical activity was greater in individuals with mild-to-
moderate psoriasis than in healthy controls.'® A Kuwaiti study
described greater prevalence of avoidance of physical activity
in patients with severe psoriasis.'” Others report that patients
with severe psoriasis [Psoriasis Area and Severity Index (PASI)
> 10] fear the (negative) reaction of other people to their skin
disease and avoid using fitness centres and public swimming
pools.”®

However, how psoriasis impacts on physical activity and
what the barriers to exercise are in patients with psoriasis

© 2020 The Authors. British Journal of Dermatology

remain unexplored. We hypothesized that individuals with
psoriasis are less likely to engage in physical activity for rea-
sons related to their psoriasis. We interrogated our hypothesis
using objective, validated assessment tools to quantify the
exercise undertaken and identify specific barriers to physical

activity in individuals with psoriasis.

Patients and methods

Study population

Four hundred and four participants with chronic plaque psori-
asis (aged > 18 years) were recruited to this cross-sectional
study from The Manchester Psoriasis Clinic (a regional sec-
ondary- and tertiary-care centre serving the North West of
England) and primary-care centres with the same geographical
footprint. The study was approved by the Salford local
research ethics committee and was conducted in accordance
with the Declaration of Helsinki principles. Written, informed
consent was obtained from each participant. Participants were
excluded from the study if they did not have psoriasis, if they
were pregnant or breastfeeding, or if there were issues with
capacity and consent.

Questionnaires

A detailed clinical history was taken from each participant and
a psoriasis severity assessment including PASI (range 0-72)
and Dermatology Life Quality Index (DLQI; range 0-30)>'"**
was documented. Detailed demographic and descriptive data
of the study participants are outlined in Table 1.

The short-version International Physical Activity Question-
naire (IPAQ; range 0—18 900 MET-mins/week)***® was used
to quantify the type and quantity of exercise performed by
each participant.

Patients with psoriasis believe they will be evaluated by

26,27

others on the basis of their skin disease. Patients fre-

quently avoid situations where their psoriasis may be com-

2627 _ 3 behaviour that

mented upon negatively by others
could result in reduced physical activity. Although PASI is a
widely used, validated measure of psoriasis severity it provides
a snapshot assessment of a long-lasting disease process. In
order to evaluate the impact of historical severity on exercise,
the past history/interventions component of the Simplified
Psoriasis Index (SPI-i) was used.”® A higher SPI-i reflects a lar-

ger number of treatment interventions, longer disease
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duration, more hospital admissions and more episodes of ery-
throderma or pustular flares of psoriasis.”®

The cumulative physical, psychosocial and economic burden
of psoriasis may result in patients failing to reach their ‘life
potential’.*® Patients may remain unwilling to engage in exer-
cise, even during periods of disease quiescence, as a conse-
quence of the lifetime impact of the disease. In order to
investigate this, the SPI-i variable was modified by eliminating
disease duration from the overall score.

Statistical analyses

All data were recorded on an Excel spreadsheet and were
cleaned prior to statistical analyses. Missing observations were
appropriately coded and the data were exported into IBM SPSS
statistics for analysis (IBM, Armonk, NY, USA).

Descriptive statistics were used to summarize variables, with
the median and interquartile range (IQR) given for non-nor-
mal continuous variables and percentages for categorical vari-
ables. The AHA guidelines were used as a standard measure of
physical activity. Participants who achieved a total energy
expenditure of > 500 MET-mins/week as a consequence of
moderate-intensity and/or vigorous-intensity aerobic physical
activity were considered to have met the AHA guideline.'""?
Chi-squared (y”) tests were used to examine differences in
cardiovascular risk factors and comorbidities, and Health Sur-
vey for England®® data in those who adhered to the AHA
guideline and those who did not.

Spearman correlations were used to determine relationships
between IPAQ and either PASI or components of SPI. To be
conservative, Mann—Whitney U-tests were used to assess dif-
ferences in modified SPI-i between those who did and did not
adhere to the AHA guidelines for physical activity.

Spearman correlations were used to determine relationships
between IPAQ and DLQI Selected DLQI items investigated
how itchy, sore or painful the skin had been (question 1);
how embarrassed or self-conscious the respondents had felt
(question 2); how psoriasis had influenced choice of clothes
(question 4); how psoriasis had affected social or leisure activ-
ities (question 5); how psoriasis had affected their engage-
ment with sports (question 6) and how difficult it had been
to manage treatment of psoriasis (question 10). To be conser-
vative, Mann-Whitney U-tests were used to compare the
selected DLQI items with IPAQ. DLQI responses ‘not at all’
and ‘a little’ were coded as 0 (DLQI,,,) and the responses ‘a
lot’ and ‘very much’ were coded as 1 (DLQI"'8").

In the general population, levels of physical activity are
higher in men and decline with increasing age for both men
and women. We hypothesized that gender and age may influ-
ence engagement with exercise and alter disease-specific barri-
ers to physical activity in patients with psoriasis. In further
analyses we compared the dichotomized DLQI responses
(DLQI™" or DLQI,,,,) with IPAQ in gender- and age-specific
groupings; statistical significance was set at P < 0-001 (two-
sided; Bonferroni correction) to correct for multiple testing.

© 2020 The Authors. British Journal of Dermatology
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Multiple linear regression analysis was used to investigate
the relationships between total IPAQ score as the dependent
(continuous) variable and the following predictor or inde-
pendent (continuous) variables: age, disease duration and
selected DLQI questions (dichotomized as DLQI™&" or
DLQI,w). Gender was included in the regression model as a
binary independent variable; men were coded 1 and women
as 2. All variables were selected a priori. The data met the
assumptions of linearity without multicollinearity, and the
variance of the residuals was constant and approximately nor-
mally distributed. Participants with missing values were

excluded from the analyses.®"

Results

The study group consisted of 189 men and 215 women,
with a median age of 49 years (IQR 38—61), a median age
of psoriasis onset of 23 years (IQR 14-35) and a median
PAST of 2:5 (IQR 0-7-5-5). Overall, 54:7% (n = 221) had a
family history of psoriasis (Table 1). In total 287 patients
(71% overall) were recruited from primary care, and care
was taken to sample from practices serving both deprived
and affluent areas. Eighty-three patients (21%) had coexisting
psoriatic arthritis, and 145 (36%) were on active treatment
(defined as ultraviolet B, psoralen plus ultraviolet A, systemic
therapies or biologics; data on topical treatments were not
collected).

Engagement with the recommended amount of physical
activity for cardiorespiratory health in patients with
psoriasis

IPAQ responses identified 52-8% of participants (188 of 356)
with psoriasis who failed to meet the recommended AHA
guideline for physical activity (0-499 MET-mins/week). It
was not possible to attribute adherence or nonadherence to
the AHA guideline in 12% (n = 48) of the study group. There
were significantly higher prevalences of hypertension (19-1%,
n = 68; P = 0-003), diabetes (5:1%, n = 18; P = 0-004) and
obesity (40:2%, n = 143; P = 0-045) in the group who were
not following the AHA recommendation. Rates of smoking
were comparable for participants adherent or nonadherent to
the guideline.

When the study cohort was analysed by age, 50-3% (n =
151) of those aged 18—65 years (60%, n = 91 female and
40%, n = 60 male) engaged in less than the recommended
amount of physical activity. In the cohort aged > 65 years,
66% of participants (n = 37; 54%, n = 20 female and 46%, n
= 17 male) engaged in less than the recommended amount of
physical activity.

In comparison with data from The Health Survey for Eng-
land,*® significantly more patients with psoriasis (60%, n =
111 female, x> = 9-09, P = 0-003; 45%, n = 77 male, x* =
6-51, P = 0-011) failed to exercise to the extent recommended
by the AHA guidelines.

British Journal of Dermatology (2020) 183, pp1094-1102
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Table 2 Impact of selected Dermatology Life Quality Index (DLQI) questions on physical activity: whole cohort

IPAQ (metabolic equivalent energy expenditure minutes per week)

Walking Moderate Vigorous Overall
DLQI questions ~ Median (IQR) P-value = Median (IQR) P-value = Median (IQR) P-value = Median (IQR) P-value
Q1. How itchy or sore?
Low 792 (264-2079)  0-89 0 (0-720) 0-58 0 (0-1440) 0-001 1920 (594-4158)  0-24
High 792 (297-2426) 0 (0-480) 0 (0-480) 1664 (655-3312)
Q2. How embarrassed?
Low 957 (297-2079) 0-17 0 (0-720) 0-1 0 (0-1200) 0-04 1983 (660—4158) 0-01
High 693 (248-1386) 0 (0-480) 0 (0-480) 1188 (396-3189)
Q4. Influenced clothing?
Low 842 (264-2079)  0-59 0 (0-720) 0-22 0 (0-1158) 0-02 1898 (677—4158)  0-04
High 718 (297-1386) 0 (0-540) 0 (0-480) 1314 (480-3217)
Q5. Influenced social activities?
Low 792 (297-2079)  0-11 0 (0-800) 0-34 0 (0-1158) 0-01 1886 (693-4158)  0-01
High 644 (124-1386) 0 (0-480) 0 (0-0) 840 (149-2868)
Q6. Difficult to do sport?
Low 842 (297-2079)  0-09 0 (0-720) 0-21 0 (0-1440) 0-04 1935 (693—4158)  0-01
High 446 (107-1386) 0 (0-300) 0 (0-0) 594 (66-1737)
Q10. Treatment problematic?
Low 924 (330-2079)  0-04 0 (0-720) 0-66 0 (0-1200) 0-29 1905 (660—4158)  0-11
High 594 (116-1386) 0 (0-1080) 0 (0-720) 1314 (452-3066)

IQR, interquartile range. DLQI responses ‘not at all’ and ‘a little’ were coded as low and the responses ‘a lot” and ‘very much’ were coded as

high. P-values are from the Mann—Whitney U-test. P-values < 0-05 are statistically significant.

The relationship between physical activity and severity
of psoriasis

Spearman correlation analysis revealed a small but significant
negative correlation between PASI and total IPAQ scores in

women aged 18—65 years [r = —0-19, 95% confidence inter-
val (CI) —0-36 to 0, P = 0-04], indicating that as PASI
increased, participation in exercise (of all intensities)
decreased. Analysis of other gender- and age-specific

groupings revealed no relationship between PASI and physical
activity.

Spearman correlation revealed a small but significant nega-
tive correlation between SPI-i and vigorous-intensity physical
activity scores (r = —0-11, 95% CI —0-22 to 0, P = 0-05)
for the study group. As psoriasis severity increased, the
amount of vigorous-intensity physical activity decreased. This
relationship was stronger in women aged > 65 years, and a
significant negative correlation was found between their
intervention scores and vigorous-intensity physical activity
scores (r = —0-40, 95% CI —0-69 to 0, P = 0-05). Analysis
of other gender- and age-specific groupings revealed no
significant associations between intervention and physical
activity.

We observed that patients with psoriasis who did not
meet the AHA guideline had significantly higher (modi-
fied) SPI-i (P = 0-03) in comparison with those with
‘healthy’ levels of physical activity. However, there was no
significant correlation between (modified) SPI-i and physical
activity.

British Journal of Dermatology (2020) 183, pp1094-1102

The impact of exercise on quality of life and psoriasis-
specific barriers to physical activity

We observed a small but statistically significant negative corre-
lation between physical activity and total DLQI (r = —0-11,
95% CI —0-21 to 0, P = 0-04), suggesting that as DLQI
increases, engagement with physical activity decreases.

To identify specific barriers to exercise we interrogated
six of the 10 DLQI questions, which we believed had the
potential to impact upon engagement with physical activity.
Embarrassment/self-consciousness (question 2; DLQI,,, 1983
MET-mins/week, DLQI™&" 1188 MET-mins/week, P =
0-01), clothing choice (question 4; DLQIL, 1898 MET-
mins/week, DLQIhigh 1314 MET-mins/week, P = 0-04),
impact on social/leisure activities (question 5; DLQLoyw
1886 MET-mins/week, DLQI™®" 840 MET-mins/week, P =
0-01) and skin disease that made playing sport difficult
(question 6; DLQIg, 1935 MET-mins/week, DLQIM" 594
MET-mins/week, P = 0-01) significantly reduced levels of
overall physical activity, particularly through a significant
reduction in vigorous-intensity activity (Table 2). In addi-
tion, skin sensitivity (question 1; P = 0-001) significantly
reduced levels of vigorous-intensity physical activity, and
problems with treatment (question 10; P = 0-04) signifi-
cantly reduced levels of walking-intensity physical activity
(Table 2).

In further analyses, DLQI responses were compared with
IPAQ in gender- and age-specific groupings, and statistical sig-
nificance was corrected to account for multiple testing. Given

© 2020 The Authors. British Journal of Dermatology
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our relatively small sample size, none of the subgroup analyses
reached statistical significance. However, those data with P <
0-1 are described and may be suggestive of trends (Tables S1—
S4; see Supporting Information). Participants in all gender-
and age-specific groups reported that skin sensitivity (question
1) reduced their engagement with vigorous-intensity activity
(Tables S1-S4). Women with psoriasis and women aged 18—
65 years who indicated that their skin disease made playing
sport difficult (question 6) had reduced total IPAQ scores (all
women P = 0-002, women aged 18—65 years P = 0-002; dif-
ference not significant). They also engaged in less vigorous-
intensity activity (all women P = 0-03, women aged 18-65
years P = 0-02; not significant), moderate-intensity activity
(all women P = 0-07, women aged 18—65 years P = 0-06; not
significant) and walking-intensity activity (all women P =
0-08, women aged 18—65 years P = 0-09; not significant) than
those who reported ‘not at all’ or ‘a little’ to question 6
(Tables S1 and S2).

In contrast, difficulty with sport made no impact on
engagement with activity for male patients with psoriasis and
men aged 18—65 years (Tables S3 and S4; P > 0-1). In addi-
tion, embarrassment/self-consciousness (question 2) reduced
total TPAQ scores and engagement with vigorous-intensity
activity for male patients (total IPAQ P = 0-01, vigorous activ-
ity P = 0-07; difference not significant; Table S3) and men
aged 18—65 years (total IPAQ P = 0-03, vigorous activity P =
0-1, not significant; Table S4). Participation in social/leisure
activities (question 5) reduced total IPAQ scores and engage-
ment with vigorous-intensity activity and walking-intensity
activity for male patients (total IPAQ P = 0-01, vigorous activ-
ity P = 0-02, walking P = 0-07; not significant; Table S3) and
men aged 18-65 years (total IPAQ P = 0-02, vigorous activity
P = 0-04, walking P = 0-1; not significant; Table S4). For male
patients with psoriasis, problems with treatment (question 10)
reduced the total IPAQ score (DLQI,, 2465 MET-mins/week,
DLQI"" 1314 MET-mins/week, P = 0-07; not significant;
Table S3) and engagement with walking-intensity activity
(DLQI,,, 1188 MET-mins/week, DLQI™®" 594 MET-mins/
week, P = 0-08; not significant; Table S3).

The association between gender and disengagement with
physical activity in patients with psoriasis

Having described a significant relationship between patient
responses to selected DLQI questions and reduced physical
activity, in addition to demonstrating that female patients with
psoriasis have significant difficulty engaging with exercise, we
investigated whether the association between exercise and
gender was independent of DLQI by performing a multiple
regression analysis.

The model (Table 3) explained 7% of the variance in
total TPAQ scores, which was significant (R> = 0-07, P =
0-03). Gender was a significant predictor of physical activ-
ity, after adjustment for age, disease duration and DLQIL On
average women expended 1359 (95% CI —2170 to —548,
P = 0-001) less MET-min/week than men (Table 3). These

© 2020 The Authors. British Journal of Dermatology

Exercise, cardiovascular health and psoriasis, L. Auker et al. 1099

Table 3 The relationship between total International Physical Activity
Questionnaire (IPAQ) score and predictor variables including
chronological age, gender, disease duration and Dermatology Life
Quality Index (DLQI) questions 1, 2, 4, 5, 6 and 10: results from

multiple linear regression (n = 318)

Unstandardized
B-coefficient
(95% CI)

Predictor variables P-value

Age (years)
Sex; male = 1, female = 2

—28.94 (=57-97, 0:09)  0-05
—1359 (2170, —548-4)  0-001
12:05 (—=16:90, 41-00)  0-41
38-63 (—931-8, 1009) 0-94

Disease duration (years)
DLQI question 1:
how itchy or sore?
DLQI question 2: how —427-5 (—1697, 842-1) 0-51
embarrassed or
self-conscious?
DLQI question 4:

influenced

93.96 (—1115, 1302) 0-89

clothing choice?
DLQI question 5:
influenced

—1054 (—2848, 740-0) 0-25

social or leisure
activities?
DLQI question 6:
difficult
to do sport?
DLQI question 10:
has treatment

176-4 (—1781, 2134) 0-86

—411-0 (—1758, 936-4) 0-55

been problematic?

CI, confidence interval. The R%-value for this model was 0-07,

P = 0-03. P-values < 0-05 are statistically significant. Responses
to the DLQI questions of ‘not at all’ and ‘a little’ were recorded
as DLQI,y, and ‘a lot’” and ‘very much’ as DLQI"", The B-coef-
ficient for each DLQI question represents the change in IPAQ
score for an increase from DLQI,,, to DLQI""
(21%) were excluded.

. Missing values

data suggest that women with psoriasis disengage from
exercising to a greater extent than men. Age was also a sig-
nificant predictor of physical activity, after adjustment for
gender, disease duration and DLQI. On average individuals
expended 289 (95% CI —58-0 to 0-09, P = 0-05) less
MET-min/week for each year of life (Table 3). However,
the R%-values for the model were low, indicating that there
may be additional external factors impacting on levels of
physical activity in patients with psoriasis (Table 3). The
characteristics of the cases omitted due to missing data were
similar to those of the whole group (Table S5; see Support-
ing Information).

Discussion

We report low levels of physical activity in patients with pso-
riasis and identify significant barriers to exercise, which are
both gender and psoriasis specific. We describe a significant
relationship between severity of psoriasis — as measured by
PASI, historical severity and treatment intervention, and DLQI
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— and the likelihood of limiting physical activity. Individual
items of the DLQI have utility in identifying psoriasis-specific
barriers to physical activity.

Although others have suggested that patients with psoriasis
have decreased levels of physical activity in comparison with
healthy controls,” the level of inactivity revealed in our study
was unexpected and unprecedented. Around 50% of our
cohort aged 18—65 years and 66% of patients aged > 65 years
engaged in less than the recommended amount of physical
activity for cardiorespiratory fitness. Our study utilized the
IPAQ, which can overestimate physical activity compared with

3233 thus their levels of

measurement with an accelerometer,
physical activity may have been even lower.

Significantly more women with psoriasis (60%) than men
(45%) did not exercise as recommended for cardiovascular
health. Perhaps the burden of psoriasis is more significant for
women,>* which might influence the likelihood of exercising,
although the psychosocial impact of psoriasis is reportedly
similar for both groups.®® In comparison, The Health Survey
for England identified that 33% of men and 45% of women,
aged > 16 years, failed to meet the guideline requirement for
aerobic activity.>® In the general population, levels of physical
activity are consistently higher in men, leading to speculation
that men enjoy physical activity whereas women exercise with
the goal of improving either their health or their physical
appearance.’®?” The World Health Organization reports that
women may have limited time available for exercise due to
homemaking and caregiving roles within the family.*® The
Health Survey for England also demonstrated that adherence to
the recommended amount of physical activity declines with
age. Men aged 16-24 years are most likely to adhere to the
guideline, whereas the proportion of women meeting the
guideline rises to a peak at age 35-44 vyears before
decreasing.*’

These low levels of physical activity represent an aspect of
patient management that should be targeted for intervention
given the high prevalence of CVD in patients with psoriasis.
However, this cannot be achieved unless the barriers to exer-
cise engagement and the reasons for these lifestyle choices are
understood. Several groups have speculated that reluctance to
engage in exercise may stem from comorbid disease, such as
psoriatic arthritis, which may directly affect physical ability.*®
The visible symptoms of psoriasis, driving fear of rejection,

feelings of stigmatization and
6,40

low mood, may limit
exercise.

We report, for the first time, quantitative, objective evi-
dence that the severity of psoriasis, as measured by PASI, is
significantly negatively correlated with physical activity. We
also demonstrate that those with a greater impact of psoriasis
on their quality of life, measured by DLQI, have lower levels
of physical exercise than those who are less affected by their
psoriasis. However, assessment of psoriasis severity is com-
plex; PASI reflects current severity and is not necessarily repre-
sentative of the historical severity of a chronic disease process.
Participants in our study had relatively low PASI, although we
demonstrate that historical severity as measured by SPI-i was

British Journal of Dermatology (2020) 183, pp1094-1102

also significantly negatively correlated with physical activity.
Our observed loss of correlation between unmodified SPI-i
and physical activity suggests that disease duration may be a
key factor in engagement with exercise, possibly due to the
chronicity of the disease influencing the opportunity to
develop health-promoting behaviours. Clearly, disease severity
is an important psoriasis-specific barrier, which highly influ-
ences engagement with exercise.

Selected components of the DLQI reflecting the challenges
of living with psoriasis, including skin sensitivity, clothing
choice, participation in social and leisure activities, and treat-
ments, significantly influenced exercise engagement in our
patient group. Our data suggest that DLQI has significant util-
ity in revealing the likely extent of exercise undertaken by
patients with psoriasis. Greater notice of the responses to indi-
vidual questions, rather than the composite DLQI score, may
afford clinicians key insight into the challenges faced by
patients in increasing their level of physical activity.

There are some limitations in this study. Firstly, the short-
version IPAQ, used to reduce the questionnaire burden on
participants, does mnot account for occupational activity,
although tests of reliability and validity suggest that this is
unlikely to have had a significant impact on the data col-
lected.” It was beyond the scope of our study to investigate
the relationship between occupational activity or frequency of
homemaker and caregiver roles, which might have influenced
these data. Secondly, the present study was centred in North
West England, an area of the UK with high levels of socioeco-
nomic deprivation, which might influence exercise adherence.
In order to mitigate this, participants in the study were
recruited from across the North West region and care was
taken to sample from primary-care practices serving both
affluent and deprived areas. Thirdly, the study population had
a 21% prevalence of psoriatic arthritis. Mood was not formally
assessed. It was beyond the scope of this study to interrogate
the influence of arthritis and mood on exercise adherence,
which could be potential confounders in this study.

Fourthly, we did not document whether participants
marked ‘not relevant’ on the sports or social/leisure ques-
tions of the DLQIL Interrogation of such responses might
have identified further individuals who were not exercising
due to their psoriasis. Fifthly, we did not measure nonpsori-
asis-related reasons for low levels of physical activity, and it
is possible that these may be similar for both patients with
psoriasis and the general population. However, we did make
comparison with levels of physical activity reported in The
Health Survey for England and report that a significantly
greater proportion of patients with psoriasis failed to exercise
to a health-promoting extent than the general population.
Sixthly, participants with missing values were excluded from
the a\nalyses‘31 However, the characteristics of the cases omit-
ted were similar to those of the whole group so this was
unlikely to have biased the results (Table S5; see Supporting
Information). Finally, it is possible that, even in periods of
treatment-induced remission, the long-term impact of the
disease together with the degree of disease activity during
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early life may be a key determinant of exercise engagement.
Recognizing this as a potential confounder in our study and
having observed relatively low PASI for our study partici-
pants, we interrogated SPI-i, as a surrogate marker of histori-
cal psoriasis severity, as patients could have had significant
periods of well-controlled psoriasis as a consequence of hav-
ing numerous therapeutic interventions.

Some individuals consider exercise a recreational pursuit as
opposed to a mechanism by which overall health and wellbe-
ing can be improved.*' However, whatever the motivation,
physical activity is beneficial in the prevention and manage-
ment of CVD and its associated risk factors."' This is impor-
tant as patients with psoriasis have an increased risk of CVD.*?
Individuals who are physically active, on a regular basis, may
also experience psychological benefits such as improvement in
self-confidence, lower levels of stress and reduced anxiety
levels.'” Previous work in our group has shown that clinicians
find facilitating lifestyle behaviour change challenging in
patients with psoriasis.“

In conclusion, patients with psoriasis have levels of physical
activity below that recommended for cardiovascular health.
Health-promoting levels of exercise, in those with psoriasis, is
significantly limited by disease severity, quality of life and a
number of previously unrecognized psoriasis-specific barriers.
However, regular moderate and vigorous physical activity
should be actively promoted for all people with psoriasis.
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Additional Supporting Information may be found in the online
version of this article at the publisher’s website:

Table S1 Impact of selected Dermatology Life Quality Index
questions on physical activity: women only.

Table S2 Impact of selected Dermatology Life Quality Index
questions on physical activity: women aged 18-65 years only.

Table S3 Impact of selected Dermatology Life Quality Index
questions on physical activity: men only.

Table S4 Impact of selected Dermatology Life Quality Index
questions on physical activity: men aged 18—65 years only.

Table S5 The demographic data of participants included in
the multiple linear regression analysis (n = 318) were similar
to those of the whole study group (n = 404).
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