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Psoriatic arthritis

Triple jump for the optimal
management of psoriatic arthritis: diet,
sleep and exercise - a review

Ennio Lubrano @ ,'2 Silvia Scriffignano
Fabio Massimo Perrotta,® Rik Lories?

ABSTRACT

Psoriatic arthritis (PsA) is a complex, multiform and chronic
inflammatory disease characterised by the association

of arthritis and psoriasis combined with other related
conditions and comorbidities. Treatment of PSA has rapidly
evolved by the introduction of new biological drugs and
small molecules which allow to achieve disease remission
or low disease activity in most of the patients. However,
unmet treatment needs still persist for those patients

with persistent disease activity or symptoms, impaired
function, reduced quality of life or comorbidities. In this
context, non-pharmacological approaches, including diet
modifications, an adequate sleep quality and physical
activity could provide additional benefits. In recent

years, diet modifications, improvement of sleep quality
and physical activity became an area of interest for
researchers and some studies showed how a holistic non-
pharmacological approach may ameliorate the quality of
life of patients with PsA.

The aim of this manuscript was to review the current
evidence on the intriguing link and potential effects of
diet, sleep and exercise in PsA patients. In particular, we
reviewed the literature focusing on the possible benefits
of a holistic approach to PsA patients considering lifestyle
modifications.

INTRODUCTION

Psoriatic arthritis (PsA) is a complex inflam-
matory disease in which different cutaneous,
musculoskeletal, extra-articular  manifes-
tations and comorbidities run together to
define the clinical phenotype.! The hall-
mark of articular manifestations is the pres-
ence of arthritis (peripheral and/or axial),
dactylitis and enthesitis, with the possible
association with extra-articular manifesta-
tions and comorbidities, which should lead
the treating physician to a ‘holistic’ approach
of these patients.” In the past years, PsA treat-
ment has rapidly evolved with the possibility
to achieve remission or low disease activity
in up to two-thirds of patients with PsA by
using novel approaches, mainly based on the
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WHAT IS ALREADY KNOWN ON THIS TOPIC

= Psoriatic arthritis (PsA) is a multiform and chronic
inflammatory disease associated with other related
conditions and comorbidities in which unmet treat-
ment needs still persist.

WHAT THIS STUDY ADDS

= Diet modifications, improvement of sleep quality and
physical activity became an area of interest for re-
searchers for the non-pharmacological approach to
PsA and, in general to inflammatory arthritis.

HOW THIS STUDY MIGHT AFFECT RESEARCH,
PRACTICE OR POLICY

= Recent researches showed that some diet regimes,
physical activity and potentially, a good sleep quality,
may be effective in PsA patients and may be imple-
mented in the overall management of PsA.

use of biological and target synthetic disease-
modifying antirheumatic drugs.”

However, unmet needs still persist for
the ‘difficult-to-treat’ patients in which
disease activity or related symptoms are still
present despite the use of several treatment
approaches or for those with impaired func-
tion, reduced quality of life or comorbidities.*
In a multifaceted disease such as PsA, many
patients may have residual disease activity in
one or more domains, which could be an
important issue not only for physicians, but
mainly for patients’ quality of life.” ® Less
specific symptoms such as fatigue and chronic
pain can persist after successful interventions
in a complex pattern, thereby complicating
the goal of achieving a state of regained
health for the PsA patient. Hence, pain, func-
tion, fatigue and health-related quality of life
are key components in the comprehensive
management of PsA (included in OMERACT-
endorsed PsA core domain set) and it should
be considered by all treating physicians.7
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In this context, beyond pharmacological treatment
strategy, other approaches may be useful in PsA patients.
In particular, general aspect of well-being, including
physical activity, exercise, diet regimens and sleep
quality are rarely discussed during routine clinical visits
and may be relevant for the management to psoriatic
disease.” These elements may also be useful to reduce
the cardiovascular risk, improve the metabolic profile
and, more in general, to improve patient’s quality of
life. Of note, lifestyle modifications can also be useful
to improve patient’s quality of life in those with well-
controlled disease.

The aim of this manuscript is to review the current
evidence on the intriguing link and potential effects
of factors such as diet, sleep and exercise in the overall
management of PsA patients.

METHODS

We searched PubMed and the Cochrane library for
articles and reviews in the English language published
betweenl January 1990 and 30 October 2022. Search
terms were “psoriatic arthritis”, “diet”, “diet supplements”
“nutrition”, “psoriatic disease”, “sleep disturbance”,
“rehabilitation”, “exercise”, “physical therapy”, “phys-
ical activities”, “comorbidities” and limited the search to
human, clinical studies, clinical trials, review and meta-
analyses. We followed the guidelines for writing a narra-
tive review previously published. We also added other
papers suggested by co-authors, in order to improve the
quality of the review.

Diet, sleep and physical exercise: general aspects

Diet, exercise and sleep are three pillars of a healthy
life. While improving just one of these lifestyle factors
can help people in reaching longer lives by reducing
cardiovascular risk, onset of malignancy and improving
quality of life, several recent studies have suggested that
improving all three may be a better way to improve phys-
ical and mental health.’

The WHO (https://www.who.int/news-room/fact-
sheets/detail/healthy-diet) states that all adults should
aim for a healthy, balanced diet containing fruits, vege-
tables, nuts and whole grains, and limited free sugar, fat
and salt. Furthermore, physical activity is fundamental
to obtain good performance and to prevent cardio-
vascular disease and obesity. These messages should
be applied also for patients suffering from rheumatic
disease including PsA. Although, in these diseases, there
is a lack of consensus regarding which lifestyle modifi-
cations can meaningfully modify disease activity, general
aspects such as pain and fatigue, or disease progression.
Recently a European Alliance of Associations for Rheu-
matology (EULAR) task force provided recommenda-
tions covering a range of lifestyle behaviours in which,
overall, diet modification and exercise can be beneficial
for many health outcomes.”

Nutritional and diet aspects in PSA
PsA is frequently associated with different comorbidities.”
Evidence demonstrated an increased prevalence of cardi-
ovascular diseases, mainly linked to chronic inflamma-
tion. Risk factors for cardiovascular diseases (hyperten-
sion, diabetes mellitus, hyperlipidaemia and obesity) are
also increased in PsA when compared with those affected
by other inflammatory joint diseases and psoriasis alone.
Finally, metabolic syndrome (MetS) is quite common in
PsA and represents a challenge for the management of
patients.2

Adiposity and higher body mass index (BMI) were also
associated with an increased risk of developing PsA and
several lines of evidence suggest that adipose tissue has
a central role in the pathogenesis of PsA through the
induction of a low-level inflammatory state, in which
adipokines and other cytokines produced by adipose
cells are dysregulated.'’ In particular, overweight and
obesity are known risk factors for the developing of PsA.!

Of note, in a recent study on 90 189 incident cases of
psoriasis (42% male, mean age 51 years), of whom 1409
had a subsequent PsA diagnosis, increased BMI (over
25 kg/m?) was significantly associated with an increased
risk of developing PsA compared with normal weight.
Furthermore, reducing BMI over a 10-year period was
associated with a reduction in the risk of developing PsA
compared with BMI remaining constant over the same
period.12 This is an interesting indirect piece of evidence
about the role of factors (including diet and physical
exercise) which could be used as primary prevention for
PsA.

Together with the evidence of a reduction of risk of PsA
in overweight individuals, exercise may provide benefits
for those patients with MetS and psoriasis.

Effectiveness of specific diet regimens in PsA

Different studies were published on the effect of some
diet regimens on disease activity, pain, function and
quality of life in patients with inflammatory arthritis and
osteoarthritis. Most of the studies are focused on Rheu-
matoid Arthritis (RA) but some reports are available for
patients with PsA and, in general, for spondyloarthritis
(SpA)."

The rationale to use specific diet regimens such us
hypocaloric diet, Mediterranean diet and ketogenic diet
is based on the potential anti-inflammatory effect, with
a reduction of expression of cytokines such us IL-1 and
I1-6, as seen in animal models of inflammatory arthritis.
Furthermore, anti-inflammatory capacities of Mediterra-
nean diet are attributed not only to its favourable lipid
profile, with oleic acid being its major fraction (55%-—
83%), but also to its minor compounds, with the phenols
oleuropein and hydroxytyrosol, which are present in
many compounds.” Indirect evidence coming from in
vitro studies on inflammatory disease and suggest that
3mM oleuropein induces reduced production of TNF-a,
IL-1B, {}—17 and COX-2 in cells of patients with ulcerative
colitis.
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In PsA, Di Minno et al previously showed that a condi-
tion of minimal disease activity was more often achieved
by PsA patients starting anti-TNF subjected to hypoca-
loric diet regimen than PsA patients in free diet regimen
(HR 1.85,95% CI 1.019 to 3.345, p=0.043). The study also
showed that, regardless of the type of diet, after 6 months
of treatment with TNFo blockers, 25% of weight loss
was a predictor of the achievement of minimal disease
activity.15

An interesting paper was recently published on the
effect of very low energy diet on disease activity in PsA.
In this study, obese PsA patients with BMI>33 kg/m®
were asked to follow a very low energy diet with a daily
intake of 640 kcal, including recommended doses of vita-
mins, minerals and other essential nutrients. The diet
consisted of four daily portions of powder dissolved in
cold or hot water and consumed as shakes or soups. At
6 months, significant improvement of disease activity in
joints, entheses and skin was observed. Furthermore, the
percentage of patients achieving the minimal disease
activity increased from 29% (baseline) to 54% (6 months
follow-up). The diet protocol was safe, well tolerated and
had a significant impact even on articular function and
quality of life, demonstrating how a diet change may
be important in the management of PsA patients with
obesity.'®

Caso et al recently showed, in a cohort of 211 PsA
patients, how higher levels of disease activity, as measured
by disease activity score for PsA, correlates with low
adherence to Mediterranean diet, indirectly suggesting
that following Mediterranean diet may be beneficial on
disease activity.'”

A recent systematic review was published on the effec-
tiveness of low inflammatory diet on adults with arthritis.
Authors examined seven studies with different interven-
tions (from Mediterranean diet to fish oil and strawberry
powder integration). In comparison to a usual diet, very
low-quality evidence suggested that a low-inflammatory
diet was associated with more weight loss, lower inflam-
mation, improved physical function measures (only for
patients with RA) and reduced joint pain. However, the
heterogeneity of study intervention and the poor quality
of evidence and the absence of trials in PsA do not permit
to come up with strong conclusions."

No formal studies have been conducted on the effects
of ketogenic diet in PsA. This particular diet regi-
mens may have an effect on systemic inflammation by
reducing insulin production, by the increasing in beta-
hydroxybutyrate and glucagon production. This peculiar
effect of ketogenic diet may further lead to a decrease of
several proinflammatory cytokines and weight loss, with
potential beneficial effects. Of note, it has been showed
that beta-hydroxybutyrate also induces the production of
IL-10, resulting in an inhibitory effect on Th17 cells that
are the main effector cells in the pathogenesis of psori-
atic disease."

Some interesting information is coming from a study on
PsA patients during the Ramadan fasting.”” In this work,

authors demonstrated that intermittent fasting improved
the clinical manifestations of PsA, including PsA disease
activity scores, enthesitis and dactylitis. Furthermore, the
patients’ improvement was independent of changes in
the patients’ weight.”’

Ketogenic diet might be associated with improvement
of cardiovascular risk factors, mainly driven by weight loss
but further studies are needed to evaluate the long-term
effects on cardiovascular outcomes and also to assess
which is the optimal macronutrients composition.

Dietary supplementation and prebiotic in PSA

Prebiotics are foods (typically high-fibre foods) that
regulate human microflora. Prebiotics are used with
the intention of improving the balance of these micro-
organisms. The role of diet supplementation with preb-
iotics or other molecules in terms of their potential
effects on disease activity, was further evaluated: Kris-
tensen el aldemonstrated, in a randomised double-blind,
placebo-controlled trial, that PsA patients receiving n-3
polyunsaturated fatty acids (PUFAs) showed a signifi-
cant reduction in non-steroidal anti-inflammatory drug
and paracetamol use compared with controls after 24
months. Moreover, a trend to a reduction of disease
activity in terms of tender joints, enthesitis and skin
involvement was also observed, although not signifi-
cantly in comparison to placebo. Interestingly, the use of
PUFAs significantly reduced the serum levels of leukot-
riene B4, which is a known mediator of inflammation.*!
The same authors also showed a significant decrease of
hearth rate in PUFAs supplemented patients compared
with controls, although blood pressure, pulse wave
velocity and central blood pressure did not change after
supplementation with PUFAs.*

Lassus et al performed an interventional uncontrolled
study on 80 plaque psoriasis (PsO) patients, of which 34
had PsA, with a medication containing 1.122mg/day
eicosapentaenoic acidethyl-ester (EPA) and 756 mg/day
docosahexaenoic acid-ethyl-ester in capsules.* This study
showed a statistically significant reduction of severity of
the psoriasis, measured by the Psoriasis Area and Severity
Index (PASI) (PASI change: 3.56-1.98 after 8 weeks).
In PsA, improvement was recorded by the percentages
of patients reporting severe/moderate/mild/no pain,
observing that the proportion of patients complaining
of severe pain decreased after treatment.”® Veale et al, in
1994, examined in a small trial the potential benefits of
Efamol marine, a compound of evening primrose oil and
fish oil (rich in omega-3 and omega-6 fatty acids), in 38
patients with PsA.** They found no effect on parameters
of skin or joint disease activity, nor in the NSAIDs supply
for PsA patients. However, they noted a decrease in serum
leukotrienes and tromboxanes, consistent with an anti-
inflammatory effect. The authors speculated, therefore,
that the lower dose of EPA in their compound (240 mg
daily) compared with previous studies could be the cause
for the lack of clinical effect.”*
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Probiotic supplements in PSA

Probiotics are defined as a foods or supplements that
contain live microorganisms intended to maintain or
improve the normal bacterial microflora in the body.
The vast majority of evidence on the use of probiotics
coming from inflammatory bowel disease and RA studies,
in which some data suggest a possible role in reducing
disease activity and even disability in both conditions.*
One randomised double-blind study was performed in
psoriasis patients and evaluated a combined probiotic
mixture of Bifidobacterium longum, Bifidobacterium lactis and
Lactobacillus rhamnosus. At 12-week follow-up, 66.7% of
patients in the probiotic group and 41.9% in the placebo
group showed a reduction in PASI of up to 75% (p<0.05).
A clinically relevant difference was observed in Physician
Global Assessment index: 48.9% in the probiotic group
achieved a score of 0 or 1 (representative of remission),
compared with 30.2% in the placebo group.”® Other
studies using Streptococcus salivarius K-12 for 24 months?’
seem to confirm these data.

In PsA, a small open-label pilot study in 10 patients
with stable disease showed a reduction of disease activity
index and faecal level of calprotectine and zonulin after
receiving 3¢ of probiotic containing corn starch, malto-
dextrin, fructo-oligosaccharide P6, inulin P2, vegetable
protein and bacterial strains of Lactobacillus and Bifidobac-
terium. However, the effect of supplementation was not
long-lasting.*®

On the other hand, Grinnell ¢t al did not find statistical
differences in health outcomes after probiotic use in a
cohort of PsA patients attending The National Databank
for Rheumatic Diseases.”

Furthermore, Jenks et al performed a monocentric
double-blind randomised controlled trial that investi-
gated the effect of a 12-week course of oral probiotics on
disease activity, fatigue, quality of life and intestinal symp-
toms in SpA patients. All patients had active disease; the
majority was classified as ankylosing spondylitis (49/63).
The primary outcome was BASFI, but various other
patientreported outcomes were assessed at 12 weeks. No
significant differences between the placebo and probi-
otics arms were observed. Laboratory assessment (C
reactive protein and faecal calprotectin) displayed no
changes as well.*

Data on the possible effect of probiotics are, there-
fore, still contradictory since the lack of well performed
randomised placebo-controlled trials with sufficient
sample in this condition.

Finally, dietary recommendations for adults with psori-
asis and PsA were recently published from the National
Psoriasis Foundation: based on the review of literature,
the authors stated that dietary interventions, when imple-
mented, should be used in conjunction with standard
medical therapies for both PsA and psoriasis. In partic-
ular, hypocaloric diet in overweight and obese patients
should be implemented. Select foods, nutrients and
dietary patterns may affect psoriasis but the evidence is of

low quality. For patients with PsA, a week recommenda-
tion of vitamin D supplementation was proposed.”’

In conclusion, different studies may suggest that the
use of Mediterranean diet, low-calories intake diet and
reducing body weight, an intermittent fasting and supple-
mentation of some vitamin such as vitamin D may be
associated with a reduction of disease activity and disease
symptoms and to a reduction of the oxidative stressors
that may be associated with disease severity.

Sleep disturbance in PsA and possible benefits of sleep
quality

According to the National Sleep Foundation, most adults
need at least 7-9hours of sleep.”” Sleep deprivation
increases the risk of health conditions like diabetes, heart
disease and stroke.

Without enough sleep, people tend to overeat and
choose unhealthy foods. Sleep deprivation affects the
body’s release of ghrelin and leptin, two neurotrans-
mitters that tell our brain when to consume calories.
People who are sleep deprived are more drawn towards
high-calories foods. Chronic sleep loss has been linked
to having a larger waist circumference, and an increased
risk of obesity.”

It has been showed that acute total sleep deprivation
significantly increased cortisol levels. Moreover, circadian
misalignment significantly increased plasma levels of C
reactive protein and of both pro-inflammatory (TNF-o)
and anti-inflammatory (IL-10) cytokines in healthy
subjects.”* Sleep deprivation and loss of sleep also result
in an activation of the immune system, and, in inflamma-
tory chronic disease such as inflammatory bowel disease,
sleep disturbance has been associated with an increase
in proinflammatory cytokines such as IL-6, IL-17 and
11-23.%

Sleep disturbance is an important feature of PsA and
may be present even in patient with only psoriasis. In a
previous survey, 49.5% out of 420 PsA patients indicated
psoriasis interfered with sleep at least once per month.*®
Moreover 11.3% of survey respondents showed sleep
impairment for more than half the month.

In the literature, sleep impairment has been reported
to be more severe in PsA patients than in patients with
only skin involvement; in fact, in a Nordic survey, sleep
disturbances were reported by 16% of patients with psori-
asis but by 45% of patients with PsA.”” Furthermore,
musculoskeletal involvement in PsA, mainly expressed as
pain, was independently associated with increased sleep
disturbances and fatigue.”

In another study, Wong et al reported that the preva-
lence of poor sleep quality was 84%, 69% and 50% in
PsA, psoriasis and controls, respectively. Total Pittsburgh
Sleep Quality Index (PSQI) was higher in both patients
with PsA and patients with psoriasis alone compared
with controls (p<0.01) and higher in patients with PsA
compared with patients with psoriasis (p<0.0001). EQ-5D
anxiety component, EQ-5D final and FACIT-fatigue were
independently associated with worse PSQl in patients with
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psoriasis and those with PsA. Actively inflamed (tender or
swollen) joints are independently associated with worse
PSQI in patients with PsA, with poor sleep associated with
active joint inflammation.”

Although the evidence in literature potentially showed
a link between sleep disturbance/quality and disease
activity in different chronic inflammatory conditions,
very few studies reported the effect of sleep disturbance
on disease activity in patients with PsA. A recent prospec-
tive study was published on the effect of jet-lag in patients
with both psoriasis and PsA. Of the 70 psoriasis patients
enrolled 20 had PsA. Authors showed that, after a flight
crossing a minimum of 2 time zones and jet-lag (defined
as insomnia or sleepiness, general malaise, diurnal
dysfunction and/or somatic symptoms 1-2 days after the
trip) a significant worsening in different parameters such
as Dermatology Life Quality Index and disease activity on
Visual Analogue Scale was found.*’

Moreover, a previous report suggests that risk of devel-
oping psoriasis is associated to night working shifts
and poor sleep quality and it has been supposed that
it could be partly due to disrupted circadian rhythm,
decreased melatonin synthesis, vitamin D deficiency and
behavioural risk factors.*! However, no formal studies on
the association of sleep disturbance with the risk of devel-
oping PsA were published.

Physical activity and PsA
Physical activity and exercise are probably the most
studied factors in PsA.

Inarecentsurvey (HUNT study), conducted in Norway,
lower levels of physical activity were associated with a
slightly higher risk to develop PsA than the highest phys-
ical activity level, with physical activity performed at high
levels that demonstrated to modify the risk of developing
PsA in overweight/obese individuals.* A narrative review
outlined the role of physical activity, physical therapy
and exercise in PsA, tacking in consideration general
principle of exercise and showing potential capacity to
decrease musculoskeletal pain.*

Exercise for the management of inflammatory arthritis
is recommended in clinical guidelines to manage symp-
toms, to reduce disability and for the prevention and
treatment of comorbidities. In this context, the EULAR
recently published recommendations for physical
activity, specifically focused on people with inflammatory
arthritis, including PsA.** In particular, four domains
(cardiorespiratory fitness, muscle strength, flexibility and
neuromotor performance) were considered to be appli-
cable to people with inflammatory arthritis, including
PsA.** More important, physical activity showed to be
feasible and safe.

Other International associations, such as the Cana-
dian Spondylitis Association (https://spondylitis.ca/
wp-content/uploads/2018,/10/2018-PSA), recommend,
for PsA, physical exercise (=150 min of moderate inten-
sity aerobic physical activity/week) muscle strengthening

exercise, stretching exercise, heat or cold applications
and kinesiotherapy to maintain range of motion.

To reinforce this concept, a recent systematic review
was published on the possible effect of cardiorespira-
tory and strength exercise on disease activity in patients
with inflammatory diseases. It shows high to moderate
quality evidence for a small beneficial effect on disease
activity scores and joint damage, including beneficial
effects on erythrocyte sedimentation rate and on artic-
ular symptoms.*

Another recent systematic review focused on the role
of physical activity in PsA.*® In particular, Thomsen et al**
assessed the impact of high-intensity interval training
(HIIT) on disease activity and disease perception in
patients with PsA. Using a standardised exercise protocol,
the authors showed that fatigue improved significantly
and there was no worsening in most of the outcome vari-
ables during the study follow-up, suggesting the safety of
exercise programmes. However, no clear benefits of the
HIIT were demonstrated on disease activity and pain.***®

In the same review, it was also reported the efficacy of
a resistance exercise programme for upper limbs, lower
limbs and trunk, evaluated in a randomised controlled
trial in patients with PsA.*

The study showed that resistance exercises were able
to improve functional capacity and quality of life and
to reduce axial disease activity, with beneficial effect on
pain. However, these improvements were not coupled to
the improvement of muscle strength and, unfortunately,
authors did not find a significant reduction of peripheral
disease activity measured by the Disease Activity Score on
28 joints.*” ** Finally, the effects of strength and aerobic
exercise on disease activity in both patients with PsA and
RA was also reviewed in the same article.*® Biking, walking
or swimming seemed to reduce articular symptoms and
sedimentation rate at 6 months of follow-up, although
the results were not statistically significant.

Axial disease in PsA (axPsA) showed some similarities
and differences with ankylosing spondylitis and is an inter-
esting field of active research. Although few studies are
available on the evidences for the effectiveness of exer-
cise programmes in the management of axPsA, evidence
mainly coming from axial SpA, in which the cornerstone
of non-pharmacological management is regular exercise
and, in a broader view, this concept could also be valid
for the axPsA. Physical exercise in axSpA has been shown
to reduce disease activity, pain and stiffness and improve
physical functioning, chest expansion, spinal mobility
and cardiorespiratory performance in patients. It also
has the potential to reduce depressive symptoms.*’

In axSpA, exercise a key component of disease manage-
ment as suggested by the recent ASAS/EULAR recom-
mendations.”® This evidence may be also applied to
axPsA patients, in which the burden of disease is similar.

In this context, beyond the pharmacological treatment,
exercise programmes may play an important role in
lowering not only the cardiovascular risk in PsA, in which
subclinical atherosclerosis may be present, but even the
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Figure 1 Possible impact of diet regimens, physical activity and sleep quality on patients with psoriatic arthritis.

risk to develop the disease. In addition, a recent review
showed how exercise programmes and dietary improves
waist circumference, blood pressure, triglycerides and
fasting glucose in subjects with MetS. Furthermore, a
recent study showed how weight loss could be associated
with the improvement of disease activity in PsA.Y Thus, as
stated by the EULAR recommendations, physical activity
is useful not only to reduce the burden of disease but
even to treat cardiometabolic comorbidities.

An intriguing topic in PsA is the effect of exercise in
inducing mechanical stress on joint and enthesis, poten-
tially leading to a worsening of disease.” However, this
aspect was indirectly studied only in few works and
revealed conflicting data.

CONCLUSION

Increasing evidence is now available on the potential
beneficial effects of physical activity and change in diet
regimen in PsA patients and different studies suggest poor
sleep quality potentially leading to worse outcome in this
disease. Potentially, these three pillars of healthy life may
ameliorate almost all domains important to be measured
in PsA, endorsed by the Outcome Measures in Rheuma-
tology’' (figure 1). In particular, as discussed above, phys-
ical activity may reduce both articular and extra-articular

signs and symptoms and even systemic inflammation.
Furthermore, it could improve pain and fatigue with a
positive impact on articular function and quality of life.
For what concern diet changes, some studies showed an
impact on both musculo-skeletal and skin disease activity,
leading to an improvement of function and quality of
life and further studies may increase our knowledge on
the potential link between sleep quality, disease activity,
systemic inflammation, pain and fatigue in PsA. Further-
more, all these three elements have a fundamental and
known role in the management of PsA comorbidities.
However, data from literature are still scarce and high-
quality evidences coming from randomised clinical trials
with rigorous methodology should be performed in order
to evaluate the impact of non-pharmacological interven-
tions in this multifaceted disease. Nevertheless, patients
with PsA with impaired function and quality of life or
with comorbidities such as obesity, cardiovascular diseases
or cardiovascular risk factors may have further benefits
from diet changes and for structured physical activity as
suggested by recommendations recently published by
international societies. Finally, these approaches may
represent a ‘triple jump’ for the optimal management
in our outpatient clinics and also at patient level by
increasing patient’s awareness and education.
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