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Objective: To evaluate the effect of lifestyle changes on the severity of psoriasis and the quality of life in patients with psoriasis.
Methods: For this narrative review, PubMed, Embase and ClinicalTrials.gov were searched for lifestyle intervention studies with an
intervention duration of at least 12 weeks.

Results: Thirty-four intervention studies were included. Most studies performed interventions in the diet of patients with psoriasis
(n=9), or added supplements to the diet (n=18). Three studies comprised relaxation techniques and four studies combined relaxation or
stress-reducing techniques with an educational program or exercise. No interventional studies were carried out regarding smoking,
alcohol and sleep. Especially dietary and relaxation interventions showed promising results with respect to psoriasis severity and
dermatology-related QoL, respectively. Regarding dietary supplements, the three largest studies investigating fish oil or vitamin D did
not show significant effects.

Conclusion: There is some evidence that dietary and relaxation interventions could be promising with respect to psoriasis severity
and dermatology-related QoL, respectively. Furthermore, our review identified important gaps in psoriasis lifestyle research regarding
study design and reporting of outcomes.
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Introduction

Psoriasis is a chronic inflammatory skin disease with a prevalence of 2—4% in western countries, of which plaque psoriasis is
present in 80% of the patients 12 Psoriasis is associated with multiple comorbidities, such as obesity, type 2 diabetes mellitus
and cardiovascular disease.®* These comorbidities can be influenced by lifestyle, such as an unhealthy diet or physical
inactivity.®> ¢ Psoriasis is significantly associated with current smoking’ and an association is suggested between smoking
more cigarettes and more severe psoriasis.® Alcohol consumption is higher in patients with psoriasis compared to the general
population.”' In studies, patients with psoriasis performed less vigorous physical activity compared to patients without
psoriasis.'" A negative correlation was found between the Psoriasis Area and Severity Index (PASI) and physical activity in
women,'? whilst another study did not find a correlation between PASI and physical exercise.'® Stress might be associated
with a more severe psoriasisM; however, other studies did not find a correlation between PASI and stress severi‘[y.13’15 In
patients with psoriasis, decreased quality of sleep occurred significantly more frequently compared to subjects without
psoriasis.'®!” The correlation between sleep quality and the PASI was investigated in several studies and showed contra-
dictory results.''® Especially in diabetes and cardiovascular diseases, lifestyle interventions have been proven to limit
disease severity.'”*' In psoriasis, the influence of lifestyle on disease severity is getting more attention in literature and on
social media. In 2019, a Cochrane systematic review showed that a low-caloric diet may positively impact the severity of
psoriasis and the quality of life (QoL) of patients with psoriasis.**
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In the current review, the influence of lifestyle changes on the severity of psoriasis and the QoL of patients with
psoriasis will be described. This review provides an update of the available literature and, in addition to the lifestyle
Cochrane review of Ko et al, other interventional study designs, apart from Randomized Controlled Trials (RCTs) will be
reviewed. In addition to Ko et al, interventional studies on dietary supplements and relaxation will be discussed. The
following six lifestyle domains will be investigated: diet, relaxation, exercise, smoking, alcohol and sleep.

Methods
Search Strategy

In this narrative review, PubMed, Embase and ClinicalTrials.gov were searched from inception to August 19, 2021. The
search term psoriasis was combined with terms for all six lifestyle domains (diet, relaxation, exercise, smoking, alcohol
and sleep) and terms related to lifestyle such as “nutrition”, “health promotion” and ‘weight loss’. A detailed description
of the performed literature search is depicted in Supplement 1 Table S1. Duplicates were removed before screening the

articles on title and abstract. Hereafter, studies were reviewed based on full text. Additional studies were found through
citing and screened on full text as well.

In- and Exclusion Criteria

English or Dutch studies investigating the effect of a lifestyle intervention in any of the six lifestyle domains in patients
with psoriasis vulgaris were included. A quantifiable disease severity outcome measure (eg, PASI, Body Surface Area
(BSA), % total clearance) or QoL measure (eg, Dermatology Life Quality Index (DLQI)) had to be present. Only studies
with an intervention duration of at least 12 weeks were included, which is the duration of short-term clinical trials in
psoriasis and is in line with the review of Ko et al.**** Pilot studies, non-blinded studies and RCTs were reviewed.
Studies investigating patients with psoriatic arthritis as main diagnosis and case reports were excluded.

Results

In total, 34 studies were included in this review. A flow diagram depicting the selection process of the articles included in
this review is shown in Figure 1. After title and abstract screening, 142 studies were included, of which 108 studies were
excluded based on full text for the following reasons: intervention duration less than 12 weeks, no quantifiable severity or
QoL outcome measure, another type of psoriasis than plaque psoriasis/psoriasis vulgaris, and patients with psoriatic
arthritis as main diagnosis. Two studies were excluded since the intervention was only for patients with psoriasis using
lithium®* or having antibodies to gliadin.>> The 34 included studies are shown in evidence Table 1. Evidence on the
effects of changes in the lifestyle domains smoking, alcohol and sleep on the severity of psoriasis or QoL in patients with
psoriasis was not found.

The Effect of Diet on Psoriasis Severity

The influence of dietary changes on psoriasis severity and QoL will be reviewed in this paragraph. These dietary changes
include a low-caloric diet combined with exercise, low-caloric diets alone, Ornish diet, South Beach diet and protein-to-
fat-to-carbohydrate ratio (PFC) diet. The studies in which supplements (eg, fish oil, vitamin D) were added to a diet will
be discussed in the section ‘dietary supplements’.

Seven RCTs,?** one extension study™” of a previous RCT*' and one non-controlled study* investigated the effect of
dietary changes on the severity of psoriasis.

The largest RCT (blinded), in which 303 obese patients with psoriasis on systemic treatments participated, investi-
gated the effect of a low-caloric diet combined with physical exercise on PASI improvement.?® At baseline, 43% of all
patients used a systemic conventional treatment and 58% used a systemic biologic treatment. Weight-adjusted therapies
were modified when relevant. After 20 weeks, median PASI reduced by 48% in the low-caloric + physical exercise group
compared to 26% in the control group (p=0.02). Moreover, significantly more subjects in the low-caloric diet + exercise
group achieved PASI50 compared to controls (50% vs 34%, resp. p=0.006). The percentages of subjects achieving
PASI75 or PASI100 did not differ between groups.
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Figure | Article flow diagram.

The effect of a low-caloric diet on the severity of psoriasis was investigated in another blinded RCT (n=61), which
investigated the effect of a low-caloric diet in combination with low-dose cyclosporine compared to low-dose cyclos-
porine only.?” Cyclosporine doses were adjusted according to weight during the trial. Subjects in the intervention group
were also instructed to avoid alcohol and were encouraged to perform moderate physical exercise. After 24 weeks,
significantly more patients taking the low-caloric diet compared to the control group reached PASIS0 (87% vs 48%, resp.
p<0.001) and PASI75 (67% vs 29%, resp. p<0.001) and had lower mean PASI (2.5 vs 8.1, resp. p<0.001) and mean BSA
scores (2.9% vs 7.5%, resp. p<0.001). Data regarding alcohol use or amount of exercise were not mentioned. Another
blinded RCT investigated a low-caloric diet in 22 patients on systemic conventional and biologic drugs, compared to the
use of these drugs alone (n=22).>® Mean PASI scores were significantly lower in the intervention group compared to
control group after 3 months (5.3 vs 7.8, resp. p<0.05) and 6 months (2.6 vs 7.8, resp. p<0.05). In a very small non-
controlled study comprising 10 patients, the effect of a low-caloric diet on psoriasis severity was shown with a significant
decrease in mean PASI after 12 weeks (from 5.72 to 3.2, p<0.05) and 24 weeks (from 5.72 to 3.8, p<0.05).**
Concomitant use of systemic and topical treatments was allowed, though the authors did not specify systemic medication
used. The other two RCTs investigating a low-caloric diet on psoriasis severity did not show significant beneficial effects
when compared to no dietary intervention, although the difference in mean PASI change between the low-caloric diet
group and control group was almost significant in favor of the low-caloric diet (—2.3 vs —0.3, resp. p=0.06) in the Jensen
study (n=60, non-blinded).***" Del Giglio (blinded RCT) investigated whether a low-caloric diet (n=22) was able to
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Table | Evidence Table of Included Intervention Studies

Intervention Additional Therapy Author (Year) No. of Duration of | Significant Outcome
Patients | Intervention | Effect
Sev | QoL
Diet
I: diet + physical exercise (40 min. | Patients on systemic anti-psoriatic treatment. | Naldi et al*® 303 20 wks Y NA Median [IQR] PASI reduction at wk 20: | 48% [64.4] C
3x/wk) (2014) 26% [58.6] (p=0.02)
C: control group with only simple PASI50 (95% Cl) at wk 20: | 50% (41.7-57.6) C 34%
information at baseline about the (26.7-41.7) (p=0.006)
usefulness of weight loss. PASI75 at wk 20: 1 25% C 19% (ns)
PASI100 at wk 20: 1 17% C 11% (ns)
I: low-caloric diet + 2.5 mg - Gisondi et al*’ 6l 24 wks Y NA PASI50 at wk 24: |1 87% C 48% (p<0.001)
cyclosporine/kg/day orally (2008) PASI75 at wk 24: 1 67% C 29% (p<0.001)
C: 2.5 mg cyclosporine/kg/day Mean + SD PASI at wk 24: 125+ 63 C8.1 +54
orally (p<0.001)
Mean + SD BSA at wk 24: 12.9% + 44 C 7.5% + 4.9
(p<0.001)
I: immunosuppressive drugs + - Guida et al*® 44 6 months Y Y Mean * SD PASI at 3 months 1 5.3 + 43 C 78 + 4.|
low-caloric (20 kcal/kg/day) diet (2014) (p<0.05) and 6 months | 2.6 + 3.0 C 7.8 = [.9 (p<0.05)
high in n-3 PUFAs and low in n-6 Mean + SD DLQl at 3 months | 11.4 £3.5C 183 £ 5.3
PUFAs. (p<0.05) and 6 months | 5.1 + 1.6 C 17.9 + 3.2 (p<0.05)
C: immunosuppressive drugs
I: low-caloric diet Previously treated with methotrexate and Del Giglio et al*’ 4?2 24 wks N NA Mean PASI at wk 24: no differences
C: no dietetic recommendation obtained at least PASI75 for at least 12 wks. (2012)
During study methotrexate treatment
stopped.
I: PFC diet® Topical anti-psoriatic treatments were Schultz et al*® 25 24 wks N NA PASI at wk 12: no differences
C: normal diet allowed. (2020)
I: low-caloric diet Systemic anti-psoriatic treatments were Jensen et al®' 60 16 wks N Y Mean (SE) PASI change at wk 16:1-2.3 (0.7) C—0.3 (0.7)
C: routine diet allowed, if stable and unchanged during study. | (2013) (ns, p=0.06)
Mean (SE) DLQI change at wk 16: 1 —2.7 (0.6) C —0.7
(0.6) (p=0.02)
Follow up: weight maintenance - Jensen et al*? 38 +48 wks NA | NA Mean (95% Cl) PASI change at wk 64: —2.9 (3.9, —1.9)
with low-caloric diet products (2016) (significance not calculated)
Mean (95% Cl) DLQI change at wk 64: —1.9 (3.0, —0.9)
(significance not calculated)
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I1: Ornish diet®

NB-UVB phototherapy 3 times weekly. Kimball et al*? 30 12 wks UN | NA Mean PASI improvement at wk 12: 11 78% 12 72% C 71%

12: South Beach diet® (2012) (significance not calculated)

C: no dietary intervention PASI75 rate at wk 12: 11 83% 12 56% C 38% (p=0.30
between Il and 12, p-value dietary vs non-dietary not
described)

I: low-caloric diet with anti- - Roongpisuthipong 10 24 wks Y Y Mean * SD PASI at wk 12: 572 + 3.8 —» 32 + |.3

psoriatic topical treatment or etal®* (2013) (p<0.05)

stable anti-psoriatic systemic Mean * SD PASI at wk 24: 572 + 38 — 38 + 1.6

treatments (p<0.05)

PASI50 at wk 12: 50% and wk 24 30%

PASI75 at wk 12: 20% and wk 24 0%

% improvement * SD in DLQI: 34% + 30 (wk 4) — 63%
+ 26 (12 wks) — 40% = 34 (24 wks) (both p<0.05)

Dietary supplements

Fish oil/EPA

I: six capsules fish oil daily Emollients and hydrocorticosteroid cream Soyland et al*® 145 16 wks N NA Mean PASI: no significant differences at any time. Exact

C: Placebo: six capsules corn oil were allowed. (1993) values not mentioned.

daily

I: 10 capsules herring roe oil Stable topical anti-psoriatic treatments. Tveit et al*® 64 26 wks Y N Mean + SD A PASI at wk 26: | —1.8 + 2.6 C 0.6 + 1.8

(containing fatty acids EPA and (2020) (p=0.045).

DHA) daily No differences in PASI50, BSA or PSGA.

C: Placebo: 10 capsules coconut Mean + SD A DLQl at wk 26: 1 —1.9 + 6.0 C —1.0 + 4.2

oil daily (ns)

I: 10 fish oil capsules (= MaxEPA, Usual topical anti-psoriatic treatments. Bittiner et al*’ 32 12 wks Y NA Erythema 5-point scale score change at wk 12: 1 —I.1 C

containing |.8g EPA) daily (1988) —0.2 (p<0.05).

C: Placebo: 10 capsules of olive oil Scaling 5-point scale score at wk 12: 1 0.8 C —0.1 (ns)
% total BSA at wk 12: 1 =3.0 C +0.2 (ns, only a trend).

I: 10 fish oil capsules twice daily UVB phototherapy during wk 3—11. Gupta et al®® 20 15 wks Y NA Mean total BSA change at wk 15: 1 —46% C + 32%

C: Placebo: olive oil capsules Emollients. (1989) (p=0.0001)

Mean erythema change at wk 15: | —43% C 0% (p=0.02)
Mean thickness change at wk 15: | —48% C +7%
(p=0.006)

Mean scale change at wk I5: 1 =35% C +9% (p=0.008)
Erythema, thickness and scale on 6-point grading scale:

In wk |l only statistical advantage in total BSA.

(Continued)
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Table | (Continued).

Intervention

Additional Therapy Author (Year) No. of Duration of | Significant | Outcome
Patients | Intervention | Effect
Sev | QoL
I: 1800mg EPA + etretinate Stable topical steroids. Danno et al*’ 40 12 wks Y NA Kragballe and Fogh nr pts 275% improvement at wk 12: |
capsules (1998) 9 C 3 (p<0.05).
C: etretinate capsules No differences in Kragballe and Fogh nr pts 74-50%,
49-25% or <24% improvements at wk 12.
Mean £ SD wks until 50% clinically reduction | 5.1 £ 1.5
C 7.6 + 3.4 (p<0.05)
I: 6 fish oil capsules containing Adil et al* (2017) 200 12 wks Y NA Mean * SD PASI after 3 months: | 3.96 £ 2.52 C 5.19 £
|.8g omega-3 fatty acids daily in 2.48 (p=0.0009).
three oral doses + topical paraffin Mean * SD erythema after 3 months: | 1.19 £ 0.77 C
and antihistamines 1.63 = 0.77 (p=0.0001)
C: only topical paraffin and Mean * SD induration after 3 months: | 1.48 + 0.98 C
antihistamines 1.81 = 1.03 (p=0.0256)
Mean + SD desquamation after 3 months | 1.29 £ 0.95 C
1.76 + 0.86 (p=0.0005)
Mean * SD area after 3 months | 448 + 2.04 C 524 +
2.14 (p=0.0135)
I: 2700 mg fish-oil/day in three Topical anti-psoriatic treatments. Andersen et al** 65 12 wks NA | Y Qol: Total Skindex-16 reduced from baseline to 3
oral doses (2019) months (p<0.001) (exact values not mentioned)
Grouped into mild, moderate and severe psoriasis, Total
Skindex-16 reduced from baseline to 3 months in
moderate (p<0.01) or severe (p<0.0l), not for mild.
Vitamin D2/ - D3/calcitriol
1: 200,000 IU vitamin D3 at Stable anti-psoriatic treatments (systemic and | Ingram et al*’ 101 12 months N NA Median PASI: no significant differences at any time
baseline, hereafter 100,000 IU per | topical) started prior to the study were (2018)
month continued and new anti-psoriatic treatments
C: Identical looking placebo were allowed if necessary.
1: 200,000 IU vitamin D3 at Anti-psoriatic treatments were allowed if Jarrett et al*® 65 12 months N N Mean PASI/PGA: no significant differences at any time
baseline, hereafter 100,000 IU necessary. (2018) Mean DLQI/PDI: no significant differences at any time
vitamin D3 per month
C: Placebo: capsule of sunflower
lecithin
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I: three vitamin D2 capsules every | Stable topical anti-psoriatic treatments. Disphanurat 45 6 months Y NA Mean + SD A PASI after 3 months | —1.43 + 1.94 C 0.33
2 wks etal*' (2019) £ 2.95 (p=0.03)
C: three identical-looking placebo Mean * SD A PASI after 6 months | —2.15 £ 2.59 C
pills every 2 wks —0.71 £ 1.83 (ns; p=0.055).
I: acitretin + calcitriol 0.25 pg/day | - Ezquerra et al*® 40 90 days Y NA Mean PASI at day 90: 1 284 — 10.3 C 269 — 13.3
C: acitretin (2007) (p<0.05)
I: oral 35,000 IU vitamin D3 daily | - Finamor et al®® 9 6 months Y NA PASI of all patients improved (p=0.0023) (exact values
+ low-calcium diet (2013) not mentioned)
Curcumin
I: two tablets of 500 mg oral - Antiga et al*? 63 12 wks Y NA Median [25th-75th percentile] PASI at wk 12: | 5.6 [4.2—
curcumin (Meriva) twice a day + (2015) 7.3] — 1.3[0.6-1.7] C 4.7 [3.8-5.8] — 2.4 [1.4-3.0]
topical methylprednisolone (p<0.05)
aceponate 0.1% Median [25th-75th percentile] PASI at wk 16: | 5.6 [4.2—
C: Matching placebo + topical 731 > 1.4 [1.2-1.8] C 4.7 [3.8-5.8] — 2.5 [1.8-3.3]
methylprednisolone aceponate (p<0.05)
0.1%
I: 4.5 g Curcuminoid C3 Complex | - Kurd et al®' 12 12 wks UN | UN | Median PASI/PGA: Study terminated due to very low
per day (2008) response rate. No significance calculated.
Median Skindex-29: Study terminated due to very low
response rate. No significance calculated.
Other
I: | probiotic capsule a day Topical betamethasone and calcipotriol. Navarro-Lépez 90 12 wks Y NA % PASI75 at wk 12: | 67% C 42% (p=0.0317).
containing probiotic strains and etal® (2019) Nr pt. PASI <6 at wk 12: 1 91% C 77% (ns)
maltodextrin % clear PGA at wk 12: 1 49% C 30% (ns)
C: placebo: maltodextrin capsule
I: oral 500 mg vitamin C twice On NB-UVB therapy. Al-Katib et al** 74 12 wks N NA Mean * SD PASl at wk 12: 1205 7.0 - 92+69C
daily (2018) 19.6 £ 6.8 — I1.1 £ 6.1 (ns)
C: no supplement
I: 4 capsules of alga D. bardawil Emolliens and antihistamines were allowed. Greenberger 34 12 wks N Y Mean PASI reduction at wk 12: | 51% C 36% (ns)

(containing 9-cis B-carotene) per
day
C: Placebo: starch powder

capsules

etal* (2012)

Mean DLQI improvement at wk 12: | 27% C
deterioration 22% (p<0.05)

(Continued)
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Table | (Continued).

Intervention

Additional Therapy

Author (Year)

No. of

Patients

Duration of

Intervention

Significant

Effect

Sev

QoL

Outcome

I: 7.5 mg to 15mg methotrexate/
wk + | tablet micronutrients daily
C: 7.5 mg to 15mg methotrexate/

wk

Emollients.

Yousefzadeh
et al* (2017)

30

12 wks

Y

NA

Mean * SD PASI at wk 12: 131.8 £ 10.6 — 55 +38C
302 £ 109 — 109 + 9.8 (p=0.04)
% pts PASI75: 1 73 C 40 (p=0.05)

Relaxation/stress reduction

I: educational program in healthy
lifestyle and stress-reducing
techniques

C: control group

Medical anti-psoriatic therapy was allowed

(topical, systemic or both).

Bostoen et al*
(2012)

29

12 wks

Mean (95% CI) PASI at 3 months: | 8.4 (6.0-10.8) — 6.8
(4.3-9.3) C 7.1 (4.8-9.4) — 8.1 (5.8-10.4) (p=0.036)
Mean (95% CI) PASI at 6 months: | 8.6 (5.8—11.4) — 5.9
(3.0-8.9) C 7.1 (4.6-9.7) — 7.8 (5.2-10.3) (p=0.017)
Mean (95% Cl) PASI at 9 months: | 8.6 (5.6—11.6) — 7.0
(3.8-10.3) C 7.1 (4.3-9.9) — 7.0 (3.8-10.3) (ns)

Mean (95% Cl) DLQI at 3 months: 1 8.4 (5.6—11.2) — 4.4
(1.3-7.4) C 6.6 (3.9-9.3) — 6.4 (3.6-9.2) (p=0.019)
Mean (95% Cl) DLQI at 6 months: | 8.0 (5.0-11.0) — 4.7
(1.3-8.0) C 6.6 (3.8-9.4) — 6.9 (4.1-9.8) (ns)

Mean (95% Cl) DLQI at 9 months: 1 8.0 (4.9-11.1) — 4.0
(0.6-7.4) C 6.6 (3.7-9.5) — 5.8 (2.9-8.8) (ns)

Mean Skindex-29: ns differences

Mean (95% Cl) PDI at 3 months: | 9.0 (5.0-13.0) — 4.3
(0.1-8.4) C 7.6 (3.8-11.5) — 6.7 (2.9-10.6) (p=0.015)
Mean (95% CI) PDI at 6 months: | 8.8 (4.5-13.0) — 4.2
(-0.3-8.6) C 7.6 (3.7-11.6) — 7.3 (3.3—11.3) (p=0.02)
Mean (95% CI) PDI at 9 months: | 8.8 (4.3—-13.2) — 4.9
(0.3-9.5) C 7.6 (3.6~11.7) — 7.4 (3.3-11.6) (p=0.021)

T1: meditation
T2: meditation and imagery
CI: waiting list

C2: assessment

Stable topical anti-psoriatic treatments were

allowed.

Gaston et al*®
(1988)

24

12 wks

NA

Mean + SD 4-item scale severity of scalp at wk 12: T1+2
125£20 - 9.1 £21CI+2 113 £25 - 11.5£27
(p<0.01)

No differences between both treatment groups.

I: active suggestion hypnosis

C: neutral hypnosis

Tausk et al®’
(1999)

12 wks

UN

NA

PASI after 3 months: | decrease in three subjects (81%,
43% and 8%), two subjects withdrew C decrease in four
subjects (31%, 18%, 13% and 22%), deterioration in two
subjects (36% and 18%)

No significance calculated of end PASI compared to

baseline.

[€ 32 3Ydy UBA

aro(q


https://www.dovepress.com
https://www.dovepress.com

a0

71:7207 Adeasy] pue s1a8.ue) :siseliosq

:sdyyy

114

I: motivational interview on Usual anti-psoriatic treatment. Larsen et al*® 169 12 wks Y NA Mean * SD SAPASI after 3 months: 152 £+ 40 C 7.6 +
lifestyle domains diet, exercise (2014) 4.6 (p=0.001) Mean + SD SAPASI after 6 months: | 6.7 +
and stress reduction after CHT? 44 C87 x 6.1 (p=0.011)
C: control group after CHT
I: teaching program + relaxation Patients undergoing anti-psoriatic treatment Nagarajan et al*° 104 12 wks NA | UN Mean + SD modified PDI after 3 months: | 15.6 + 6.9 —
therapy in psoriasis clinic. (2018) 9.9 £ 5.1 (p<0.001). Scores for control group were not
C: control group mentioned.
Mean + SD modified PLSI after 3 months | 22.8 + 9.8 —
16.9 £ 6.7 (p<0.001). Scores for control group were not
mentioned.
No significance calculated between both groups.
I: mindfulness-based stress Patients receiving UVB-therapy or PUVA- Kabat-Zinn et al*’ 37 13 wks Y NA HP and CP:
reduction audiotape therapy. No additional treatments except for | (1998) | significantly has a 3.8 times more likely rate of
C: usual treatment (no-tape) topical anti-psoriatic scalp or skinfolds attainment compared to C (p=0.013 and p=0.033, resp.)
condition therapy.
I: educational program, stress- - Lambert et al®' 26 12 wks NA [ Y Mean * SD DLQI at wk 12: 9.9 + 6.6 — 5.9 + 6.0
reduction techniques, information (2011) (p=0.015)
sessions on lifestyle and psycho- Mean * SD skindex-29 at wk 12: 54.8 £ 22.5 — 31.4
dermatology 20.0 (p=0.02)
Mean + SD PDl at wk 12: 120 + 6.8 — 4.6 + 5.3
(p=0.019)

Notes: “A protein-to-fat-to-carbohydrate ratio (PFC) diet, in which protein, fat and carbohydrates account for 1/3 of the total energy compared to a normal diet.2® ®Low fat and vegetarian diet. Avoid simple carbohydrates, complex
carbohydrates and whole foods are encouraged.?® “Diet with three phases: elimination of carbohydrate-containing foods, adding of carbohydrates with a low glycemic index and maintenance stage.”® “CHT is a therapeutic option from
Norway in which psoriasis patients follow a program in the Canary Islands which includes exposure to sunlight, salt-water bathing, physical exercise and educational sessions on healthy Iifestyless".

Abbreviations: B, blinded; BSA, body surface area; C, control group; Cl, control group |; C2, control group 2; CHT, climate therapy/heliotherapy; Cl, confidence interval; CP, clearing point: less than about 5% of the original amount of
psoriasis remained; DHA, docosahexaenoic acid; DLQI, dermatology life quality index; EPA, eicosapentaenoic acid; g, gram; HP, halfway point: 250% decrease of body surface involvement; |, intervention group; 11, intervention group 1; 12,
intervention group 2; IQR, interquartile range; IU, international unit; kg, kilogram; pg, microgram; mg, milligram; min, minutes; N, no; NA, not applicable; NB, narrowband; no, number; nr; number; ns, not significant; p, probability value;
PASI, psoriasis area severity index; PASI50, psoriasis area severity index reduction of 250%; PASI75, psoriasis area severity index reduction 275%; PASI100, psoriasis area severity index reduction 100%; PDI, psoriasis disability index; PFC,
protein-to-fat-to-carbohydrate ratio: 33% of total energy from proteins, 33% from carbohydrates and 33% from fat; PGA, physicians global assessment; PLSI, modified psoriasis life stress inventory; PSGA, Physician’s Static Global
Assessment; pts, patients; PUVA, psoralen ultraviolet A; Qol, Quality of Life; R, randomized; RCT, randomized controlled trial; resp., respectively; SAPASI, self-administered psoriasis area severity index; SD, standard deviation; SE,
standard error; Sev, severity of psoriasis; T|, treatment group |; T2, treatment group 2; UN, unknown; UVB, ultraviolet B; wk, week; wks, weeks; Y, yes.
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maintain disease remission after methotrexate (MTX) treatment compared to no dietary intervention (n=20).>° Mean
PASI at the end of the study was not significantly different between the low-caloric group and the control group, but a
trend in favor of the low-caloric group was seen.

The effects of the Ornish diet (n=10), South Beach diet (n=10) and no dietary intervention (n=10) on mean PASI
scores were compared within one non-blinded RCT in which all three groups were treated with NB-UVB phototherapy.32
After 12 weeks, the mean improvement in PASI scores was 78%, 72% and 71% for the Ornish diet, South Beach diet and
non-dietary group, respectively. PASI75 rates were 83%, 56% and 38%, respectively (p=0.30 between the Ornish and
South Beach diet). Statistics between the dietary group versus non-dietary group were not described. A protein-to-fat-to-
carbohydrate ratio (PFC) diet (n=25) was described in a short communication article. The study was set up as a blinded
RCT.*° Four patients completed the study, the authors stated that the PASI was identical in both groups at week 12
and 24.

In the study of Naldi et al, exercise was part of the intervention.?® In the study of Gisondi, only patients in the dietary
intervention group were encouraged to perform physical exercise.”” The other studies investigating dietary interventions
did not provide information on physical exercise.

The Effect of Diet on Quality of Life

The influence of dietary interventions on the QoL of patients with psoriasis was investigated in three studies, of which
two were randomized and controlled. All three studies investigated the effect of a low-caloric diet on DLQI score in
patients with psoriasis and all found significant improvements at the end of the study. In one blinded RCT, large
differences in mean DLQI score were found between the low-caloric diet group (n=22) and the control group (n=22) after
3 months (11.4 vs 18.3, resp. p<0.05) and 6 months (5.1 vs 17.9, resp. p<0.05) respectively.”® A smaller but significant
difference in mean DLQI change was also found in favor of the low-caloric diet group (n=30) compared to the control
group (n=30) in a non-blinded RCT (2.7 vs —0.7, resp. p=0.02) of Jensen et al.*' A non-controlled study comprising 10
patients showed an improvement in DLQI score after 12 weeks (63%) and 24 weeks (40%) compared to baseline.** As
stated above in the section on psoriasis severity, the authors did not specify systemic medication used.

The Effect of Dietary Supplements on Psoriasis Severity

Seventeen studies investigated the effect of dietary supplements on the severity of psoriasis, of which 12 were blinded
RCTs,> ¢ and two studies were non-blinded RCTs*"** The other studies had a different design: one non-randomized
controlled non-blinded study,*” and two non-controlled studies.’®'

Six studies (five RCTs>>>**7 and one non-randomized controlled non-blinded study®® investigated the effect of supple-
mentation of fish oil or eicosapentaenoic acid (EPA; an omega-3 fatty acid present in fish 0il*) on psoriasis severity.®> %474
The largest RCT (n=145, blinded) showed no significant differences in mean PASI between the group with a daily intake of six
fish oil capsules during 16 weeks and the placebo group taking corn oil capsules.®> The daily intake of 10 capsules of herring
roe oil in another blinded RCT (64 patients; 26 weeks) resulted in a mean delta PASI of —1.8, versus a mean delta PASI of —0.6
in the placebo group (p=0.045) after 26 weeks.>® A smaller blinded RCT (n=32) did not find statistical differences in total BSA
change at week 12 between patients taking 10 fish oil capsules daily versus a placebo. However, a very subtle, but statistically
significant difference in erythema score was found between the groups, in favor of the fish oil group compared to the control
group (erythema —1.1 vs - 0.2, resp. p<0.5).>” The effect of 10 fish oil capsules twice daily for 15 weeks on severity of psoriasis
was also investigated in an even smaller blinded RCT (n=20).>® Here, concomitant phototherapy with UVB was given during
week 3—11 to both the intervention group and the placebo group using olive oil. After 15 weeks, statistical significant
differences in changes from baseline in total BSA, erythema, thickness and scaling between both groups were found, in favor
of the fish oil group (fish oil group —46%, —43%, —48%, —35% resp.; placebo group +32%, 0%, +7%, +9% resp.; all p-values
<0.02). Eicosapentaenoic acid (EPA) supplements were investigated in a non-blinded RCT where 40 subjects received either
EPA capsules with etretinate or etretinate only during 12 weeks.*” The number of patients with a decrease in total Kragballe
and Fogh score™ (a lower score corresponded to less severe psoriasis) of >75% was significantly higher in the EPA group
compared to the control group (9 vs 3, resp. p<0.05). A large (n= 200) non-randomized controlled non-blinded study found a
statistically significant lower mean PASI after 3 months in patients using fish oil capsules (3.96) compared to no supplements

44 https: Psoriasis: Targets and Therapy 2022:12

Dove!


https://www.dovepress.com
https://www.dovepress.com

Dove van Acht et al

(5.19; p<0.0009).* The difference in mean PASI was 1.2 between the groups. Both groups were allowed to use topical
paraffin. Baseline disease severity scores were not significantly different between both groups, correction for possible
confounders was not performed.

Vitamin D2/-D3 or calcitriol, the active metabolite of cholecalciferol,® were supplemented in three blinded
RCTs,***! one non-blinded RCT*® and one non-controlled pilot study.’® In the largest two RCTs (blinded), in which
the effect of vitamin D3 supplementation on psoriasis severity was compared to placebo in 166 patients, no
significant differences in PASI were found after 12 months.>**° In both studies, anti-psoriatic treatments were
allowed if necessary and were accounted for in analyses. A smaller blinded RCT (n=45) described a small
statistically significant difference in mean delta PASI between the vitamin D group (delta PASI —1.43) and the
placebo group (delta PASI 0.33; p=0.03) after 3 months, but this was no longer significant after 6 months (delta
PASI —2.15 vs —0.71, resp.).*' Another RCT (n=40; non-blinded) investigated calcitriol supplementation in addition
to acitretin treatment with acitretin treatment alone on the severity of psoriasis.*® A significantly higher mean PASI
improvement was found in the combination group compared to acitretin alone (delta PASI —18 vs —13.6, resp;
p<0.05) after 90 days.

Two studies (one blinded RCT and a non-controlled study) investigated the effect of oral curcuma on the severity of
psoriasis.***! The blinded RCT (n=63) showed a significantly larger median PASI reduction in the curcumin group
(PASI from 5.6 (baseline) to 1.3 (wk 12) to 1.4 (wk 16)) compared to the control group (PASI from 4.7 (baseline) to 2.4
(wk 12) to 2.5 (wk 16); p<0.05).* The non-controlled study (n=12) was terminated due to very low response rates.’'

The effect of daily probiotic supplementation on psoriasis severity was investigated in one recent blinded RCT with
90 participants.*® After 12 weeks, in which both groups were also treated with topical betamethasone and calcipotriol, the
percentage of patients achieving PASI75 was significantly higher in the probiotic group compared to the control group
(67% vs 42%, resp. p.0317). However, the percentage of patients reaching PASI<6 (91% vs 77%) or clear PGA after 12
weeks (49% vs 30%) did not significantly differ between intervention and control group, respectively.

A blinded RCT (n=74) investigated 12 weeks of vitamin C supplementation compared to no supplementation, given
to patients on NB-UVB therapy.44 After 12 weeks, mean PASI score did not significantly differ between the vitamin C
group and control group, who was also treated with NB-UVB. (from 20.5 to 9.2 and from 19.6 to 11.1 resp.).

The effects of four capsules of Alga Dunaliella bardawil (Alga D bardawil) daily on the severity of psoriasis was
investigated in one blinded RCT, compared to the control group, who received a placebo (n=34).*> Alga D bardawil
consists of high levels of 9-cis p-carotene, which is a precursor of 9-cis retinoid acid.*> All subjects were allowed to use
emollients. After 12 weeks of supplementation, no significant differences in mean PASI improvement (%) were found
between the intervention group and the control group (51% vs 36%, resp.).

The effect of daily supplementation of a tablet micronutrients on psoriasis severity was investigated in a blinded RCT
with 30 patients who were also treated with MTX.*® After 12 weeks, the group on combination of micronutrients and
MTX had a significantly larger improvement in mean PASI score compared to the group on MTX alone (from 31.8 to 5.5
vs from 30.2 to 10.9, resp., p=0.04). Doses of MTX in both groups ranged from 7.5 to 15 mg per week and were similar
between both groups at baseline (p>0.05).

The Effect of Dietary Supplements on Quality of Life

Five studies investigated the effect of dietary supplements on QoL.*®***331-3% Hepring roe oil was not found to influence
beneficially QoL in a blinded RCT with 64 participants.>® A non-controlled study investigated the supplementation of
2700 mg fish oil per day during 12 weeks to a diet of 65 patients and showed a significant improvement in total Skindex-
16 compared to baseline (p<0.0001).°* Patients were allowed to use topical treatments as well. However, a control group
was lacking and the exact improvements of the Skindex-16 score were not mentioned. Twelve months of vitamin D3
supplementation showed no significant beneficial effects on QoL compared to controls in a blinded RCT (n=65)."° A
non-controlled study investigating effects of curcuminoid C3 complex on Skindex-29 compared to controls (n=12) was
terminated due to very low response rates.’' Alga D bardawil supplementation positively influenced Qol compared to the
control group (blinded RCT, n=34), with a decrease of 27% in mean DLQI score in the intervention group, compared to
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an increase in DLQI of 22% in the control group at 12 weeks (p<0.05).* Patients in this study were only allowed to use
emollients.

The Effect of Relaxation/Stress Reduction on Psoriasis Severity

Five RCTs investigated the effect of relaxation and/or stress reduction on psoriasis severity, of which three were
blinded™ >” and two unblinded.’®>° The largest blinded RCT (n=29) investigated the combination of an educational
program, stress-reducing techniques, information on lifestyle factors and psycho-dermatology.>® A significant difference
in reduction in mean PASI in the educational group compared to the control group was found after three (from 8.4 to 6.8
vs from 7.1 to 8.1, resp. p=0.036) and 6 months (from 8.6 to 5.9 vs from 7.1 to 7.8, resp. p=0.017), which was no longer
found after 9 months (from 8.6 to 7.0 vs from 7.1 to 7.0, resp.). The influence of meditation (group 1) and meditation +
imagery (group 2) on severity of scalp psoriasis was investigated in a small blinded RCT (n=24), compared to control
groups.”® After 12 weeks, mean scalp severity score (measured with a 4-item scale defined by the authors) was
significantly lower in both treatment groups compared to the control groups (9.1 vs 11.5, resp. p<0.01). In this study,
subjects with mainly scalp psoriasis were included, and the influence of the intervention on plaques outside the scalp was
not investigated. The influence of hypnosis on psoriasis severity was investigated in a blinded RCT (n=11) in which two
types of hypnosis (active suggestion hypnosis and neutral hypnosis) were compared with each other.”” Three subjects in
the active suggestion hypnosis group had an improvement in PASI score, two subjects withdrew from the study. Four
subjects in de neutral hypnosis group had an improvement in PASI, in two subjects PASI deteriorated. For the
percentages change in PASI, see Table 1. Unfortunately, no significance was calculated when comparing end PASI to
baseline. The effects of motivational interviewing (lifestyle domains diet, physical activity and stress management) after
climate therapy/heliotherapy (CHT) compared to no motivational interviewing after CHT on psoriasis severity was
investigated in a 12-week non-blinded RCT comprising 169 patients.”® Smoking cessation, alcohol and weight reduction
could be discussed during the motivational interviews as well. The mean self-administered PASI (SAPASI) after CHT,
but before randomization for motivational interviews or no motivational interviews, was 1.8 + 2.5 in the intervention
group and 1.9 + 3.2 in de control group (ns). After 12 weeks, the mean SAPASI was significantly less increased in the
group who underwent motivational interviews compared to controls (SAPASI at wk 12: 5.2 vs 7.6, resp. p=0.001) and
remained significantly different up to 6 months (6.7 vs 8.7 for intervention and controls, resp. p=0.011). Both patients in
the intervention group as well as in the control group received their usual psoriasis treatment. Authors did not mention
the treatments used by the subjects. Kabat-Zinn (non-blinded RCT; n=37) investigated the effects of a mindfulness-based
stress reduction audiotape given to the intervention group compared to a control group, during UVB or PUVA
phototherapy.”” Patients receiving mindfulness tapes were significantly more likely (3.8 times) to attain a halfway
point (HP) (>50% decrease in body surface involved) or clearing point (CP) (less than about 5% of the original amount
of psoriasis remained) compared to the groups without the intervention (p=0.013 and p=0.033, resp.) after an average of
13 weeks.

The Effect of Relaxation/Stress Reduction on Quality of Life

Three studies investigated the effect of relaxation/stress reduction on the QoL of patients with psoriasis.”>**®! A 12-
week blinded RCT (n=29) investigated the combination of an educational program, stress-reducing techniques, informa-
tion on lifestyle factors and psycho-dermatology on DLQI, Psoriasis Disability Index (PDI) and Skindex-29.°> A
significant difference in reduction of mean DLQI was found in favor of the educational program group compared to
controls after 3 months (from 8.4 to 4.4 vs from 6.6 to 6.4, resp. p=0.019), but not after 6 and 9 months. In the
intervention group the mean PDI was significantly reduced compared to controls after three (from 9.0 to 4.3 vs from 7.6
to 6.7, resp. p=0.015), 6 (from 8.8 to 4.2 vs from 7.6 to 7.3, resp. p=0.02) and 9 months (from 8.8 to 4.9 vs from 7.6 to
7.4, resp. p=0.021). A large non-blinded RCT (n=104) investigated an educational program together with muscle
relaxation techniques, compared to controls.°” The intervention group as well as the control group received treatment
in a psoriasis clinic. After 3 months, both mean PDI and Psoriasis Life Stress Inventory (PLSI) decreased significantly in
the intervention group compared to baseline (from 15.6 to 9.9, p<0.001 and from 22.8 to 16.9, p<0.001, resp.). PDI and
PLSI scores of the control group after 3 months were not mentioned in the article, outcomes were not compared between
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both groups. A non-controlled study (n=26) investigated an educational program, stress-reducing techniques, informa-
tion on lifestyle factors and psycho-dermatology.®’ After 12 weeks, mean DLQI, mean Skindex-29 and mean PDI were
significantly decreased compared to baseline (from 9.9 to 5.9, p=0.015; from 54.8 to 31.4, p=0.02 and from 12.0 to 4.6,
p=0.019, resp.).

Discussion

In this review, the effects of lifestyle interventions in the domains diet, relaxation, exercise, smoking, alcohol and sleep
on the severity of psoriasis and on the QoL of patients with psoriasis was studied. Thirty-four intervention studies were
included. Most studies performed interventions in the diet of patients with psoriasis (n=9), or added supplements to the
diet (n=18). Three studies comprised relaxation techniques and four studies combined relaxation or stress-reducing
techniques with an educational program or exercise. Evidence on the effects of changes in the lifestyle domains smoking,
alcohol and sleep on the severity of psoriasis or QoL in patients with psoriasis was not found.

26734 4f which seven were

Nine studies investigated the effects of dietary changes on the severity of psoriasis,
RCTs.** 32 Most dietary changes investigated comprised low-caloric diets. Three RCTs comprising 408 patients in
total found beneficial effects of dietary interventions on the severity of psoriasis.”® >* These additional effects of the
dietary intervention on psoriasis severity were statistically significant. In order to interpret the clinical relevance of the
differences found, the Minimal Clinically Important Difference (MCID; A PASI = 3.2)°* as described by Mattei et al,
based on data of 13 RCTs, can be used. Based on this MCID, the differences found after 6 months in the studies of
Gisondi and Guida seemed to be clinically relevant.’’-*® However, it remains unclear whether the diet itself influences
psoriasis severity or the weight loss following the diet, since BMI/body weight were significantly more reduced in the

dietary groups compared to the control groups at end of studies”® >

and there was a statistically significant correlation
between PASI improvement and body weight/BMIL?*?" In the study of Gisondi et al, only patients in the dietary
intervention group were encouraged to perform physical exercise.”’ Since some data suggest that physical exercise
combined with dietary interventions may lead to more weight loss compared to dietary interventions alone,*® physical
exercise might be a confounder when assessing the effect of diet on psoriasis severity.”” The other four RCTs (157
participants in total), did not find significant differences in psoriasis severity between the dietary intervention groups and
the control groups.”®>* Thus, there is some evidence that dietary interventions, with or without physical exercise, might
improve psoriasis severity of obese patients, which is in line with the findings of the Cochrane review of Ko et al.*
However, since all studies were executed in overweight or obese patients, the effect in non-obese patients remains
unclear. Conducting dietary research in general can have its challenges. Confounding is often present in dietary
intervention research® and low adherence to the diet may occur.®’

In addition to the Cochrane review, we described 17 studies investigating the effect of dietary supplements on the
severity of psoriasis,>> ' of which 12 were blinded RCTs>>*® and two non-blinded RCTs.*”*® This high number of
(blinded) RCTs reflects the interest of research groups in investigating the effect of dietary supplements on psoriasis
severity. The most frequently investigated dietary supplements were fish 0il/EPA (n=6), vitamin D2/-D3/calcitriol (n=5)
and curcuma (n=2). Six studies investigated the effect of fish oil or EPA supplementation on psoriasis severity in 501
participants.®> >*474? Interest in fish oil regarding psoriasis arises from the anti-inflammatory effects of EPA and DHA,
which fish oil contains.®® The largest RCT (n=145) comparing fish oil capsules with corn oil did not find any differences
in PASI after 16 weeks.>> Other studies found significant differences in PASI*®** or erythema score®” in favor of fish oil
groups compared to control groups, although the small differences in outcome measures used, raise questions about
clinical relevance. Moreover, the used outcome measure (Kragballe and Fogh score) in the study of Danno et al was
difficult to interpret.*” The body of evidence on the efficacy of fish oil on severity of psoriasis is quite large. However, the
effect sizes found in the included studies were rather small. This raises the question whether fish oil supplementation
really is of added value for psoriasis patients. Five studies investigated the effect of supplementation of vitamin D2/ -D3
or calcitriol on psoriasis severity in 260 patients,” *'-**° of which the two largest RCTs (n= 166) found no differences
in PASI scores after 12 months.*>*’ Six studies investigated the effect of other dietary supplements (curcumin,
probiotics, vitamin C, alga D bardawil, micronutrients) on psoriasis severity.***®>! Significant differences were found
in favor of curcumin, probiotics and micronutrients.*****® Clinical relevance of the differences found with curcumin can
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be debated, since the difference in PASI reduction between both groups was relatively small.*? Micronutrients showed
larger differences in PASI reduction between both groups, exceeding the aforementioned MCID of 3.2.*° In summary,
most of the smaller studies on dietary supplements showed significant improvements regarding psoriasis severity, but
effect sizes were mainly small. However, the three largest studies investigating fish oil or vitamin D did not show
significant effects.>>***° Moreover, follow-up durations were, except for the studies in the vitamin D section, relatively
short.

Five RCTs investigated relaxation/stress reduction on the severity of psoriasis.”> > Four of these, comprising 259
patients in total, showed a significant improvement in the intervention group compared to controls regarding PASI,>
scalp severity,”® SAPASI®® and HP/CP.>® However, some differences found were lower than the MCID of 3.2°° or
difficult to interpret due to less common outcome measures used.’®>® Summarizing, most of the evidence showed
significant results in favor of the relaxation/stress reduction; however, some effect sizes were small and uncommon
outcome measures were used.

Eleven out of 34 studies described the effect of lifestyle interventions on dermatological QoL. The QoL of patients
with psoriasis using a low-caloric diet was only investigated in three studies, of which two RCTs. All three studies
showed improvement of the QoL.?**'** Basra published the MCID for DLQI for inflammatory diseases and recom-
mended a value of 4 as a clinical meaningful difference in QoL.®” From this perspective, only the results of Guida et al
can be interpreted as clinically relevant.”®

Five studies investigated the effect of dietary supplements on the QoL of patients with psoriasis.’®***>31->* Total
Skindex-16 significantly reduced in a non-controlled study (n=65) investigating fish oil.>* However, given the non-
controlled study design and the fact that exact data were not published, it is difficult to interpret the relevance for clinical
practice. The same accounts for the percentage improvement of DLQI in the RCT investigating alga D. bardawil
(n=34).*> More research is necessary in order to interpret the effect of dietary supplements on QoL of patients with
psoriasis.

Three studies investigated relaxation/stress reduction on the QoL in patients with psoriasis with 159 subjects in
total.>>%%" A blinded RCT (n=29) and a non-controlled study (n=26) investigated the combination of an educational
program, stress-reducing techniques, information on lifestyle factors and psycho-dermatology and showed significant
improvements in DLQI, PDI and Skindex-29 in favor of the intervention group.”>®' Thus, evidence in relaxation/stress
reduction on the QoL of patients with psoriasis is scarce, but relaxation/stress reduction may have a positive impact. With
respect to QoL, we like to underline the fact that only dermatological QoL has been investigated in the studies mentioned
above. As lifestyle interventions will probably affect more aspects of QoL, a more generic QoL outcome measure would
be of additional value.®®

This narrative review shows an updated and extended body of evidence regarding diet, dietary supplements and
stress/relaxation on severity or dermatological QoL of patient with psoriasis. Dietary interventions, whether or not
combined with physical exercise, show the largest potential in terms of amount of evidence and effect sizes, especially on
psoriasis severity. The studies found were heterogenous in terms of population, concomitant treatments and outcome
measures. Some studies investigated only specific populations (eg, obese patients). If concomitant (systemic) treatments
were allowed, exact use and adherence were not always registered. Since (systemic) treatments can improve psoriasis
disease severity drastically, a difference in the usage of (systemic) treatments between the intervention and control group
might influence the results and should therefore be taken into account when interpreting the results of those studies.
Moreover, especially in older studies unconventional outcome measures were used. The most detected limitations were
insufficient power of studies, short duration of follow-up, incomplete reporting of values and statistical analyses. These
limitations might have influenced the outcomes of the studies. To study the efficacy of lifestyle interventions in patients
with psoriasis, sound RCTs are important.

Conclusions

In recent years, attention increased for healthy lifestyle and its positive impact on severity of psoriasis and QoL of
patients. In this review, it was demonstrated that especially dietary and relaxation interventions showed some promising
results regarding psoriasis severity and dermatology-related QoL, respectively. However, our review identifies important
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gaps in lifestyle research regarding study design and the reporting of outcomes. Suggestions for future studies on lifestyle
interventions in patients with psoriasis would include well-powered RCTs also assessing generic aspects of QoL.
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