
ORIGINAL RESEARCH

Demographic and Clinical Factors Associated
with Patient-Reported Remission in Psoriasis

George Gondo . Edward Hadeler . Nicholas Brownstone .

Emanual Maverakis . Joseph F. Merola . April W. Armstrong .

Tina Bhutani . Stacie J. Bell . Wilson Liao

Received: January 12, 2022 /Accepted: February 8, 2022 / Published online: March 7, 2022
� The Author(s) 2022

ABSTRACT

Introduction: Achievement of remission in
psoriasis is a key goal for patients and providers,
yet definitions of remission may vary. Some
treat-to-target initiatives in psoriasis have
focused on degree of skin involvement, while
others have also incorporated quality of life
(QoL) measures. The goal of this study is to
identify factors associated with patient-reported
psoriasis remission.

Methods: The National Psoriasis Foundation
conducted a survey of a random stratified sam-
ple of 1570 individuals with psoriatic disease in
the USA. The survey contained questions
regarding provider diagnosis of psoriasis and/or
psoriatic arthritis, as well as comorbid condi-
tions and participant demographics. Psoriasis
severity was assessed using the Patient Report of
Extent of Psoriasis Involvement (PREPI), a vali-
dated self-reported measure of body surface area
(BSA). Dermatologic-related quality of life was
assessed using the Dermatology Life Quality
Index (DLQI). Individuals reporting BSA B 3%
were asked if they believed their psoriasis was in
remission. Multivariate logistic regression was
used to identify factors associated with
remission.
Results: Of 930 participants reporting BSA
B 3%, 479 (51.7%) believed their psoriasis was
in remission, with an average remission dura-
tion of 31 months. Of those in remission, 79.1%
reported current treatment. Multivariate
regression revealed that psoriasis remission was
independently associated with female sex,
lower BSA, less impairment in the Dermatology
Life Quality Index and global QoL, biologic use,
and concomitant diagnosis of psoriatic arthritis.
There was no association with age, race, body
mass index, or number of comorbidities.
Conclusion: Overall, patient perception of
psoriasis remission was not solely associated
with BSA, but also with sex, quality of life, and
treatment type.
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Key Summary Points

Why carry out this study?

Remission in psoriasis is an important goal
for patients and clinical providers.

Compared with provider-defined psoriasis
remission, patient-defined psoriasis is not
well understood.

This study sought to understand remission
from a patient-centered perspective by
identifying demographic and clinical
factors associated with patient-reported
remission of psoriasis.

What was learned from the study?

Factors beyond body surface area were
associated with patient-reported psoriasis
remission. Less disease impact on quality
of life was associated with patient-
reported psoriasis remission. Additionally,
females and individuals who used a
biologic therapy to treat their psoriasis in
the last 12 months were also more likely
to report their psoriasis in remission.

Clinicians should consider disease impact
on quality of life when defining psoriasis
remission.

Female sex and biologic therapy use are
factors that may increase the likelihood of
achieving remission.

INTRODUCTION

The efficacy of psoriasis treatments has steadily
improved over the last two decades [1]. Systemic
agents, including biologic agents that target
inflammatory cytokines, have emerged as some
of the most effective treatment options. As the
efficacy of biologic agents has increased, clinical
outcome measures for trials have become more

stringent. A number of trials have incorporated
clinical outcomes such as achieving a body
surface area (BSA) B 1%, and a 90% or 100%
reduction in Psoriasis Area and Severity Index
(PASI90, PASI100) [2, 3].

As clinical outcomes for psoriasis have
improved, dermatology organizations around
the world have aimed to define successful
treatment and remission. In the USA, the
National Psoriasis Foundation (NPF) proposed
that the target response to treatment is a BSA
B 1% at 3 months after initiating therapy and
B 1% every 6 months during the maintenance
period [4]. The Belgian consensus added on the
concept of treat-to-target, emphasizing that
both disease severity and quality of life mea-
sures are essential components of remission,
and variables that capture the patient’s per-
spective of their condition should be considered
as well [5].

To further explore remission from a patient-
centered view, the NPF aimed to identify
demographic and clinical factors associated
with patient-reported remission of psoriasis.

METHODS

The National Psoriasis Foundation conducted a
cross-sectional study using an online and tele-
phone-based survey of a random, stratified
sample of individuals with psoriasis in October
and November 2019. The survey was approved
by the Genetic Alliance Institutional Review
Board. Participants included individuals living
in the USA with a physician-given diagnoses of
psoriasis and/or psoriatic arthritis, 18 years of
age or older, who contacted the foundation
between 2017 and 2019. The Patient Report of
Extent of Psoriasis Involvement (PREPI) was
used to assess severity of psoriasis at the time of
data collection [6]. Participants who reported a
body surface area (BSA) of 3% or less were asked
questions about their perspective on whether
their psoriasis is in remission. Quality of life was
assessed using a global quality of life question
and the Dermatology Life Quality Index (DLQI).
The DLQI is a well-established, validated tool to
assess dermatology-specific quality of life [7, 8].
The global quality of life question asked

754 Dermatol Ther (Heidelb) (2022) 12:753–760



participants the following questions: ‘‘[c]onsid-
ering all the ways your psoriasis and/or psoriatic
arthritis may affect you at this time, please
indicate you are doing’’ on a scale of 0–10 with 0
being ‘‘very well’’ and 10 being ‘‘very poorly.’’
The survey asked participants about their cur-
rent and past treatments, physician diagnosed
comorbidities (see Table 1), and demographics,
including race, biological sex, height, and
weight. Participant-reported height and weight
were used to calculate body mass index (BMI)

using the standard formula: weight (lb)/height
(in)2 9 703

Descriptive statistics were used to report the
number and percentage of respondents who
believe their psoriasis is in remission. Chi-
square tests of independence were conducted to
explore characteristics associated with patient
perception of psoriasis remission. Characteris-
tics associated with remission were included in
logistic regression models used to assess factors
related to patient perception of psoriasis remis-
sion. For the logistic regression models, the
continuous variable for age was used, race was
collapsed into a dichotomous ‘‘white’’ and
‘‘non-white’’ variable due to the lack of racial
diversity among participants, and a continuous
variable for BSA was used for disease severity.
The number of comorbidities reported by each
participant was created by summing responses
to the question about physician-given diag-
noses of comorbid conditions (Table 1). Hyper-
tension and high blood pressure were counted
as one comorbidity for high blood pressure.
Cardiovascular disease, stroke, and heart attack
were counted as one comorbidity for cardio-
vascular disease. Atherosclerosis and narrowing
of the arteries were counted as one question for
atherosclerosis.

A total of 1570 individuals with psoriasis
completed the survey, including 736 (46.9%)
diagnosed by a physician with psoriasis, 76
(4.8%) diagnosed with psoriatic arthritis, and
758 (48.3%) with psoriasis and psoriatic arthri-
tis. Among individuals with psoriasis, 783
(49.9%) reported mild psoriasis (BSA\3%) and
787 (50.1%) reported moderate to severe psori-
asis (BSA C 3%). Individuals diagnosed with
psoriatic arthritis without a concomitant diag-
nosis of psoriasis and individuals with a self-
reported BSA[ 3% at the time of data collec-
tion were excluded from the analyses.

RESULTS

Among the 1570 individuals who completed
the survey, 930 (63.7%) reported a BSA B 3%
and were asked if they believed their psoriasis
was in remission. Of these, 479 (51.7%),
believed that their psoriasis was in remission

Table 1 Comorbidities surveyed

Question: Has a doctor ever told you that you have any
of the following conditions?

Cardiovascular

disease

Dyslipidemia Chronic

obstructive

pulmonary

disease

(COPD)

Stroke Depression Uveitis

Hypertension Anxiety Liver disease

High blood

pressure

Sexual dysfunction Fatty liver

disease

Heart attack Crohn’s disease Rheumatoid

arthritis

Adult onset

diabetes

(Type 2

diabetes)

Ulcerative colitis Gout

Metabolic

syndrome

Cancer Osteoarthritis

High

triglyceride

levels

Cutaneous T-cell

lymphoma

Fibromyalgia

High

cholesterol

Chronic kidney disease Thyroid disease

Coronary

artery disease

Sleep apnea Other (specify)

Atherosclerosis Hardening/narrowing

of arteries

None of the

above
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(Table 3). Participants with psoriasis and a
BSA B 3% were mostly white (89.4%), female
(59.1%), over the age of 50 years (60.7%), and
were overweight or obese (68.4%) (Table 2).
Participants with psoriasis only (470, 50.5%)
and psoriasis and psoriatic arthritis (460, 49.5%)
were evenly represented (Table 3). Most partic-
ipants with BSA B 3% believed their psoriasis
had a small (314, 38.8%) or no effect (282,
34.8%) on their quality of life, based on DLQI
results (Table 3).

Results from chi-square tests of indepen-
dence suggest that type of disease diagnosed,
BSA, biologic use, and DLQI score are related to
perception of psoriasis in remission (Table 4).
Compared with individuals with psoriasis, only
(43.6%), a higher percentage of those with
psoriasis and psoriatic arthritis (56.4%), per-
ceived their psoriasis was in remission
(p\ 0.001). The percentage of participants per-
ceiving their psoriasis as in remission increased
as BSA decreased. However, among those who
perceived their psoriasis as being in remission,
only 22.7% reported having full clear skin and
51.6% reported having 1% BSA. A higher per-
centage of those who perceived their psoriasis
was in remission reported using a biologic
therapy (65.2%) compared with those not using
a biologic therapy (34.8%, p\ 0.001). Nearly
14% of participants who perceived their

Table 2 Participant demographics

Characteristic n (%)

Race

White or Caucasian 819 (89.4%)

Asian or Asian American 37 (4.0%)

Black or African American 13 (1.4%)

American Indian or Alaskan Native 9 (1.0%)

Native Hawaiian or other Pacific Island 2 (0.2%)

Two or more races 19 (2.1%)

Other 8 (0.9%)

Unsure 9 (1.0%)

Biological sex

Male 376 (40.9%)

Female 544 (59.1%)

Age

18–35 years 98 (11.0%)

36–50 years 254 (28.4%)

51–65 years 325 (36.3%)

Older than 65 years 219 (24.4%)

BMI categories

Underweight 15 (1.7%)

Normal weight 260 (29.8%)

Overweight 298 (34.2%)

Obese 298 (34.2%)

Table 3 Descriptive statistics of participants

Response n (%)

Disease diagnosed

Psoriasis 470 (50.5%)

Psoriasis and psoriatic arthritis 460 (49.5%)

Disease severity

0% BSA 123 (13.2%)

1% BSA 439 (47.2%)

2% BSA 221 (23.7%)

3% BSA 147 (15.8%)

DLQI interpretation

No effect at all 282 (34.8%)

Small effect 314 (38.8%)

Moderate effect 141 (17.4%)

Very large effect 67 (8.3%)

Extremely large effect 6 (0.7%)

Perception of remission

PsO not in remission 448 (48.3%)

PsO in remission 479 (51.7%)
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psoriasis was in remission reported their skin
disease had a moderate to extremely large effect
on their quality of life (p\ 0.001).

Factors associated with perception of psoria-
sis remission were explored using logistic
regression. Results from multivariate logistic
regression suggest that skin specific [OR = 0.87,
95% CI (0.82–0.92)] and global quality of life
[OR = 0.80, 95% CI (0.72–0.86)], BSA [OR =
0.71, 95% CI (0.57–0.88)], male sex [OR = 0.65,
95% CI (0.46–0.94)], biologic use [OR = 2.26,
95% CI (1.54–5.51)], and concomitant diagnosis
of psoriatic arthritis [OR = 2.04, 95% CI
(1.38–3.02)] are associated with increased like-
lihood of feeling psoriasis was in remission
(Table 5). An increased impact of skin disease on

quality of life was associated with a 13%
decrease in likelihood of perceiving psoriasis
was in remission. For each decrease in global
quality of life, the likelihood of perceiving
psoriasis was in remission decreased by 20%.
Each percentage of BSA affected by psoriasis
decreased perception of psoriasis in remission
by 29%. Males were 35% less likely to perceive
their psoriasis as being in remission than
females. Using a biologic therapy to treat pso-
riasis increased the likelihood of perceiving
psoriasis was in remission by 126%. Having a
concomitant diagnosis of psoriatic arthritis
increased the likelihood of perceiving psoriasis
was in remission by 104%.

DISCUSSION

This study highlights several clinical and
demographic factors associated with psoriasis
remission from the perspective of patients.

Patients were more likely to report remission
status in relation to having a lower BSA of pso-
riasis disease. Interestingly, a significant subset
of patients who reported not having clear skin
or a BSA of 1% indicated that they believed they
were in remission. A treat-to-target consensus
performed by the National Psoriasis Foundation
within the USA, published in 2017, established
BSA as the most preferred outcome for estab-
lishing a treatment target among dermatolo-
gists [4]. This study indicates that having
completely clear skin or a BSA B 1%, though a
very important factor for remission, does not
fully correlate with remission status from the
perspective of all patients.

Quality of life was another significant factor
associated with patient-reported remission. A
treat-to-target consensus performed by the Bel-
gian consensus added upon the United States
concept of treat-to-target, indicating that qual-
ity of life be included within the definition in
addition to disease severity measures [5]. The
consensus, published in 2020, incorporates
clinical severity, quality of life, tolerability of
side effects, and comorbidity in their definition
for treat-to-target [5]. Quality of life strongly
correlates with disease severity, but our study
further highlights that quality of life also

Table 4 Chi-square tests of independence comparing
remission status

Response Not in
remission

In
remission

Disease diagnosed***

Psoriasis 258 (57.6%) 209 (43.6%)

Psoriasis and psoriatic

arthritis

190 (42.4%) 270 (56.4%)

Disease severity***

0% BSA 13 (2.9%) 109 (22.7%)

1% BSA 190 (42.4%) 247 (51.6%)

2% BSA 143 (31.9%) 78 (16.3%)

3% BSA 102 (22.7%) 45 (9.4%)

Biologic use***

Not biologic user 255 (59.1%) 160 (34.8%)

Biologic user 176 (40.9%) 300 (65.2%)

DLQI interpretation***

No effect at all 60 (15.4%) 222 (52.9%)

Small effect 174 (44.6%) 140 (33.3%)

Moderate effect 99 (25.4%) 42 (10.0%)

Very large effect 53 (13.6%) 14 (3.3%)

Extremely large effect 4 (1.0%) 2 (.5%)

*** indicates p\0.001
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independently contributes to patients’ percep-
tion of remission.

Furthermore, biologic use was significantly
associated with patients reporting remission.
Many biologic agents can improve both joint
and skin symptoms with very few serious side
effects [1], and this favorable benefit-to-risk
ratio may lead to improvements in patient sat-
isfaction and perception of remission.

Our study highlighted some additional
interesting factors associated with remission
status. Patients who self-identified as male were
less likely to report remission, while females
were more likely to report remission. A recent
study conducted by Murer et al. surveyed 1979
psoriasis patients and compared differences
between patient gender and psoriasis symptoms
[9]. They found that pruritus was identified as
the most significant symptom in relation to

Table 5 Logistic regression models of factors associated
with remission status

Psoriasis is in remission

Odds
Ratio

SE 96% CI p value

Model 1

DLQI Scale 0.80 0.018 0.76–0.84 \ 0.001

Model 2

DLQI Scale 0.83 0.020 0.79–0.87 \ 0.001

Global

QoL

0.83 0.028 0.77–0.89 \ 0.001

Model 3

DLQI Scale 0.86 0.021 0.82–0.91 \ 0.001

Global

QoL

0.84 0.030 0.78–0.90 \ 0.001

BSA 0.56 0.055 0.46–0.68 \ 0.001

Model 4

DLQI Scale 0.85 0.021 0.81–0.90 \ 0.001

Global

QoL

0.83 0.030 0.77–0.89 \ 0.001

BSA 0.58 0.058 0.48–0.71 \ 0.001

Male 0.68 0.114 0.49–0.95 0.023

Model 5

DLQI Scale 0.86 0.022 0.82–0.91 \ 0.001

Global

QoL

0.82 0.031 0.76–0.88 \ 0.001

BSA 0.65 0.068 0.53–0.80 \ 0.001

Male 0.67 0.115 0.47–0.93 0.019

Biologic

user

2.72 0.46 1.95–3.79 \ 0.001

Model 6

DLQI Scale 0.87 0.022 0.83–0.91 \ 0.001

Global

QoL

0.78 0.032 0.73–0.85 \ 0.001

BSA 0.65 0.069 0.53–0.81 \ 0.001

Male 0.68 0.118 0.48–0.96 0.27

Table 5 continued

Psoriasis is in remission

Odds
Ratio

SE 96% CI p value

Biologic

user

2.19 0.398 1.53–3.13 \ 0.001

Has PsA 1.88 0.358 1.29–2.73 0.001

Model 7

DLQI Scale 0.87 0.023 0.82–0.92 \ 0.001

Global

QoL

0.80 0.033 0.72–0.86 \ 0.001

BSA 0.71 0.079 0.57–0.88 0.002

Male 0.65 0.121 0.46–0.94 0.023

Biologic

user

2.26 0.439 1.54–3.31 \ 0.001

Has PsA 2.04 0.409 1.38–3.02 \ 0.001

Age 1.00 0.007 0.99–1.01 0.624

White 0.87 0.262 0.48–1.57 0.644

Obese 0.74 0.147 0.50–1.09 0.129
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quality of life and that females reported higher
rates of psoriatic pruritus, as well as lower sat-
isfaction with treatment [9]. A study conducted
by Mabuchi et al. in Japan also reported that
female patients reported worse quality of life
scores than men [10]. Moreover, studies have
shown that females report higher intensities of
experimentally induced itch compared with
males and have higher plasma levels of drugs
used to treat itch compared with males [11, 12].
Therefore, it is possible that, compared with
males, females may experience more intense
psoriasis symptoms and improved treatment
responses.

Interestingly, patients who reported a con-
comitant diagnosis of psoriatic arthritis were
also more likely to report remission status.
Psoriatic arthritis results in a substantial func-
tional impact on quality of life in patients [13].
In a study evaluating psoriasis patients with
skin and joint symptoms, patients prioritized
the burden of joint over skin symptoms [14].
Our study may indicate that psoriatic arthritis
patients, who have a large combined burden of
skin and joint disease, may view improvement
in skin or joint symptoms more favorably than
those with skin symptoms alone.

CONCLUSION

Remission in psoriasis is an evolving concept
that is actively being developed. Capturing the
perspectives of patients on remission will ulti-
mately assist in the shared decision-making
process between patients and providers in dis-
cussing treatment goals. Using a large national
survey, our study identified several factors rela-
ted to remission in psoriasis. Among surveyed
patients, we found that that psoriasis BSA and
quality of life were significant factors, which
have previously been highlighted in other treat-
to-target initiatives. New factors including, sex,
biologic use, and diagnosis of psoriatic arthritis,
were also significant regarding patient-reported
remission status. Ultimately, our study provides
further evidence that remission may encompass
multiple domains.
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