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Abstract
Background: Patterns of psoriasis characteristics by sex are not fully understood. Objective: Evaluate patient
characteristics by sex at enrollment in the Psoriasis Longitudinal Assessment and Registry (PSOLAR). Methods: Two
PSOLAR cohorts were evaluated by sex: patients who were biologic-naı̈ve (n = 3329) and patients who were systemic
therapy-naı̈ve (n = 1290) at entry. Baseline demographic and disease characteristics, medical history, social activity, and
lifestyle risk factors were collected for all patients and were compared between males and females using an independent
samples t-test for continuous variables and chi-square tests for categorical variables. Results: In both cohorts, disease
duration was similar for males and females; however, disease severity based on baseline Physician Global Assessment and
body surface area of psoriasis was greater in males versus females (P < .05). Baseline Dermatology Life Quality Index
scores were higher for biologic-naı̈ve females than for males (P = .008). In both cohorts, females were significantly more
likely than males to have a history of anxiety, depression, and cancer excluding nonmelanoma skin cancer, to have received
systemic steroid therapy, and to have health insurance; males were significantly more likely than females to have a history
of cardiovascular disease, smoking, and alcohol consumption, and to work full time. Conclusions: Based on patient data
obtained at entry into PSOLAR, significant differences in psoriasis disease characteristics, and medical, family, and social
history-related variables were observed between males and females. Among systemic therapy-naı̈ve patients, there was a
greater negative impact on quality of life for females compared with males, despite generally lower objective disease
severity for females.
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Introduction

Sex is an important factor that affects health and susceptibility
to illness throughout a person’s lifetime.1 Sex-related differ-
ences in physiological characteristics, such as anatomy, re-
productive function, hormones, and genetics, as well as
environmental, lifestyle, behavioral, and socioeconomic fac-
tors, are known to affect life expectancy and risk for devel-
oping cardiovascular, neurodegenerative, autoimmune,
metabolic, and infectious diseases.1-3

In psoriasis and other immune-mediated diseases, levels of
proinflammatory cytokines associated with disease patho-
genesis have been shown to differ between males and females
and to fluctuate with sex hormone levels.2,4 Additionally,
studies have identified differences between males and females
in skin thickness, sebum content, hydration, pH, vasculature,
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and pigmentation, which may affect manifestations of
psoriasis.3,5

Psoriasis affects an estimated 2% to 4% of adults world-
wide, and overall prevalence estimates are roughly the same
for males and females.6-10 However, results of numerous
studies suggest that there are sex-based differences in disease
severity and in the prevalence of comorbidities including
diabetes, metabolic syndrome, obesity, pruritus, depression,
psychological distress, smoking, alcohol consumption, pso-
riatic arthritis, and other clinical and psychosocial charac-
teristics among patients with psoriasis.11-21

Most sex-related psoriasis studies published to date have
been small and/or limited to a single center or geographic
region;12-21 therefore, significant gaps remain in our under-
standing of potential differences between males and females
with psoriasis. This study analyzes patterns of psoriasis
characteristics by sex using data collected at the time of en-
rollment in the Psoriasis Longitudinal Assessment and Reg-
istry (PSOLAR), a large, international, disease-based registry
that collects data on patients receiving or eligible to receive
systemic or biologic treatment for psoriasis.22,23

Patients and Methods

Data Source and Study Population. PSOLAR is a longitudinal,
prospective, observational registry that was established in
2007 and consists of a cohort of adult patients (≥18 years of
age) with moderate to severe psoriasis who were receiving or
were candidates to receive systemic therapy at clinics in North
America, South America, and Europe.22,23 Demographic and
disease characteristics and psoriasis treatment history were
collected at baseline (registry entry). Registry enrollment
began in 2007 and was complete in 2013. Efficacy and safety
data are collected every 6 months. This analysis is based on
data reported at baseline.

The registry protocol was approved for all study sites by
appropriate institutional review boards or ethics committees.
All patients provided written informed consent at the start of
the registry.

Assessments

Two subpopulations of patients were evaluated by sex in this
cross-sectional study: patients who were biologic-naı̈ve
(n = 3329) and patients who were systemic therapy-naı̈ve
(n = 1290) at enrollment. Systemic therapy-naı̈ve patients were
defined as those with no prior or current use of oral immuno-
suppressive medications, phototherapy, or biologic therapy.
Demographic and disease characteristics, medical history, social
activity history, and lifestyle risk factors were collected at registry
entry for all patients. Patients who had exposure to biologic or
systemic therapies at baseline were excluded from this analysis
because these treatments have the potential to confound results
(e.g., by changing psoriasis severity or affecting comorbid
conditions that were measured in this analysis).

Analyses

Prespecified covariates for analysis included age, race, and
body mass index (BMI). Within each subpopulation (biologic-
and systemic therapy-naı̈ve), males and females were com-
pared using an independent samples t-test (expressed as mean
± standard deviation) for continuous variables and chi-square
tests for categorical variables. P-values of ≤.05 were con-
sidered statistically significant. Multivariate regression anal-
ysis was performed to determine if differences in variables
were due to sex or other covariates, such as age.

Results

Psoriasis Disease Characteristics by Sex

Psoriasis disease characteristics by sex for the biologic-naı̈ve
and systemic therapy-naı̈ve cohorts are shown in Table 1. In
both cohorts, disease duration (years since psoriasis diagnosis)
was similar for males and females. Measures of disease se-
verity, including baseline Physician Global Assessment
(PGA) score, historical peak PGA score, baseline body surface
area (BSA) of psoriasis, and historical peak BSA, were all
numerically higher for males than for females in both cohorts;
in most cases, the difference was statistically significant
(P < .05). Baseline Dermatology Life Quality Index (DLQI)
scores were higher for females than for males in both cohorts.
The difference between females and males was statistically
significant (P = .008) only for the biologic-naı̈ve cohort. Taken
together, these results suggest that, on average, severity of
psoriasis is greater for males than for females, but that the
impact of disease on quality of life (i.e., DLQI) is greater for
females.

Medical History by Sex

After adjusting for the covariates of age, race, and BMI, sex
was observed to be an independent predictor of several
specific medical and family history variables (Figure 1). In
both the biologic- and the systemic therapy-naı̈ve cohorts,
females were significantly more likely than males to have a
history of anxiety, depression, and cancer excluding non-
melanoma skin cancer. Females were also significantly
more likely than males to have received systemic steroid
therapy.

In the biologic-naı̈ve cohort, females were also signifi-
cantly more likely than males to have a history of environ-
mental allergies, inflammatory bowel disease, pulmonary
disease, and suicidal ideation. Additionally, biologic-naı̈ve
females were more likely to have received topical steroid
therapy. Similar trends were observed for these variables in the
systemic therapy-naı̈ve cohort, but results did not reach sta-
tistical significance (P > .05). Furthermore, in the systemic
therapy-naı̈ve cohort, females were significantly more likely
than males to have a history of psoriatic arthritis (P = .042),
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and differences in psoriatic arthritis history approached sig-
nificance in the biologic-naı̈ve cohort (P = .051).

Conversely, in both the biologic- and systemic therapy-
naı̈ve cohorts, males were significantly more likely than fe-
males to have a history of cardiovascular disease. In the bi-
ologic-naı̈ve cohort, males were significantly more likely to
have a history of diabetes and to have received treatment with
retinoids and/or combination topical therapies. Similar trends
were observed for these variables in the systemic therapy-
naı̈ve cohort, but results did not reach statistical significance
(P > .05).

Schizophrenia was significantly more common among
males than females in the biologic-naı̈ve cohort, and a similar
trend was seen in the systemic therapy-naı̈ve cohort. However,
results for schizophrenia are not shown graphically in Figure 1
because the adjusted odds ratio (OR) in the biologic-naı̈ve
cohort was much larger than that for any other measured
variable, and 95% confidence intervals (CIs) were very wide for
both cohorts (biologic-naı̈ve cohort, adjusted OR = 8.519 [95%
CI: 1.047, 69.307]; P = .045; systemic therapy-naı̈ve cohort,
adjusted OR = 1.727 [95% CI: .143, 20.885]; P = .667).

Social History by Sex

Sex was an independent predictor of several social history-
related variables after adjusting for the covariates of age, race,
and BMI (Figure 2). In both the biologic- and the systemic
therapy-naı̈ve cohorts, females were more likely than males to

be divorced or single than married or in a committed rela-
tionship (P < .001 for the biologic-naı̈ve cohort; P = .089 for
the systemic therapy-naı̈ve cohort). Conversely, in both co-
horts, males were significantly more likely than females to be a
current or past smoker, to report current or previous alcohol
consumption, and to work full time (all P < .05). In both
cohorts, females were significantly more likely than males to
have public or private health insurance versus no insurance
(both P < .05).

Males in both cohorts were more likely than females to live
outside of North America (P < .001 in the biologic-naı̈ve
cohort; P = .085 in the systemic therapy-naı̈ve cohort). This
observed difference in geographic location by sex could be a
potential source of bias in these results.

Discussion

Results of this analysis of PSOLAR data identified several
significant differences between male and female patients with
psoriasis related to disease severity and medical, family, and
social history recorded at the time they entered the registry.
Results were generally consistent across the biologic and
systemic therapy-naı̈ve cohorts; differences between cohorts
regarding achievement of statistical significance for some
comparisons may reflect differences in sample sizes between
cohorts.

Findings from this study are generally consistent with
results reported by other researchers. In PSOLAR, males were

Table 1. Demographic and psoriasis disease characteristics in males and females.

Characteristic

Biologic-naı̈ve cohort (n = 3329) Systemic therapy-naı̈ve cohort (n = 1290)

Males (n = 1726) Females (n = 1603) P-valuea Males (n = 682) Females (n = 608) P-valuea

Age, mean (SD), years 49.5 (14.9) 49.7 (15.6) .623 46.7 (15.0) 48.1 (15.4) .096
Race/ethnicity, n (%) <.001 <.001
White 1401 (81.2) 1360 (84.8) 535 (78.4) 501 (82.4)
Black 56 (3.2) 78 (4.9) 22 (3.2) 41 (6.7)
Asian 75 (4.3) 42 (2.6) 28 (4.1) 12 (2.0)
Hispanic or Latino 144 (8.3) 95 (5.9) 80 (11.7) 42 (6.9)
Other 50 (2.9) 28 (1.7) 17 (2.5) 12 (2.0)

Geographic region, n (%) .003 .128
North America 1469 (85.1) 1428 (89.1) 612 (89.7) 562 (92.4)
Europe 226 (13.1) 153 (9.5) 55 (8.1) 40 (6.6)
Latin America 31 (1.8) 22 (1.4) 15 (2.2) 6 (1.0)

Disease duration, yearsb 11.51 11.61 .836 7.58 7.87 .678
Baseline DLQI score (0-30)b 9.16 9.82 .008 10.91 11.45 .173
Baseline PGA score (0-5)b 2.56 2.39 <.001 2.65 2.51 .018
Historical peak PGA score (0-5)b 2.95 2.87 .084 2.88 2.69 .007
Baseline BSA, m2 b 19.89 16.62 <.001 20.01 15.97 <.001
Historical peak BSA, m2 b 27.02 23.78 .003 24.14 19.61 .006

BSA, body surface area; DLQI, Dermatology Life Quality Index; PGA, Physician Global Assessment; SD, standard deviation.
aP-values for comparison of continuous variables between sexes were based on an independent sample t-test; P-values for categorical variables were obtained
from exact Pearson chi-square tests.
bResults are reported as least-square mean values, adjusted for age, race, and body mass index.
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observed to have greater disease severity at registry entry
based on baseline and historical peak PGA scores and BSA of
psoriasis. These results are consistent with findings from the
Swedish PsoReg database and the Italian Integrated Research

Center for Psoriasis indicating that males are more likely than
females to have higher Psoriasis Area and Severity Index
scores.11,13,24 Similarly, a relatively small United Kingdom
study (n = 294) found that male sex was associated with

Figure 1. Adjusted OR (95% CI) for medical and family history variables in (A) the biologic-naı̈ve cohort and (B) the systemic therapy-naı̈ve
cohort. CI, confidence interval; CVD, cardiovascular disease; IBD, inflammatory bowel disease; NMSC, nonmelanoma skin cancer; OR,
odds ratio; PsA, psoriatic arthritis; PsO, psoriasis.
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significantly greater area of skin involvement.20 Additionally,
while overall psoriasis prevalence is similar between
sexes,6-10 studies evaluating the prevalence of moderate
to severe disease have reported male:female ratios as high as
2:1,21,25 suggesting that males may be more likely to have
more extensive disease and/or to participate in psoriasis
research studies.

Although females may tend to have less severe skin in-
volvement, results of this and other studies indicate that
quality of life and health status are more negatively affected
among females than males with psoriasis based on DLQI,
Psoriasis Disability Index, Skindex-17 and -29, and 12-item
Short Form Health Survey outcomes.11,13,26-28 The literature
supports that psychological distress associated with negative
body image and social stigmatization is often greater among
females with psoriasis;12,14,25,29,30 in turn, this may contribute
to the difference in impact of psoriasis on quality of life, as
well as the greater likelihood of anxiety, depression, and
suicidal ideation among females versus males observed in our
study. Additionally, some of the observed sex-specific neg-
ative effects of psoriasis among females may be associated

with higher levels of treatment dissatisfaction and/or lack of
response compared with males.31,32 However, patients in the
current analysis were biologic or systemic therapy-naı̈ve,
suggesting that factors unrelated to systemic treatment also
contribute to these sex differences.

This analysis of PSOLAR data also found that males with
psoriasis were more likely than females to have a history of
cardiovascular disease, including coronary artery disease,
myocardial infarction, atherosclerotic cardiovascular dis-
ease, transient ischemic attack, stroke, and hypertension. A
recent Italian study also found that males with psoriasis had
higher risks of myocardial infarction and ischemic events
than females.11 Notably, other studies have identified an
increased risk of metabolic syndrome for females compared
with males with psoriasis, in part due to increased rates of
obesity and dyslipidemia among females, although sex-
based risk of metabolic syndrome may change with
age.15,16,18,19

Relatively little has been published on sex-based differ-
ences related to treatment and social history among patients
with psoriasis. Results of the current analysis identified

Figure 2. Adjusted OR (95% CI) for social history variables in (A) the biologic-naı̈ve cohort and (B) the systemic therapy-naı̈ve cohort. CI,
confidence interval; HS, high school; N, North; OR, odds ratio.
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statistically significant differences between males and females
with psoriasis in geographic location, alcohol and smoking
history, employment status, and insurance coverage, all of
which need to be explored in more detail. Results of this
analysis also showed that female patients who were eligible to
receive systemic or biologic treatment, but were naı̈ve to
biologic therapy, were more likely to receive systemic steroid
therapy, whereas males were more likely to receive retinoids
and/or a combination of topical therapies. This observation
likely relates to the contraindication to the use of systemic
retinoids in women of childbearing age due to their teratogenic
potential and association with certain common adverse events,
such as alopecia, that may be more burdensome for females
than for males.33 The higher rate of systemic steroid use
among females may also be related to the higher prevalence of
history of inflammatory bowel disease and psoriatic arthritis
observed for females versus males; symptoms of both of these
conditions are often managed with systemic steroids. Future
analyses are planned to investigate whether biologic or sys-
temic treatment outcomes differ between males and females.

A strength of this study is that PSOLAR is the largest
single intercontinental disease-based longitudinal registry
for patients with psoriasis.22 Therefore, results of this
analysis may be more robust than previous studies with
smaller sample sizes and/or geographic restrictions. How-
ever, results of the current analysis are limited to baseline
demographic data collected between 2007 and 2013, which
may not reflect the most current sex differences in patients
with psoriasis. Furthermore, although adjustments were
made for age, race, and BMI as covariates, a limitation of this
study is that other variables not related to sex may have
introduced bias. For example, one possible source of bias is
the result showing that males were more likely than females
to live in regions outside North America. Additionally,
potential sex-related bias may occur within PSOLAR based
on dermatologists’ treatment practices. Specifically, PSO-
LAR consists of patients who are considered by their treating
dermatologist to be eligible for systemic therapy. Any sex
biases in determining eligibility for such therapies could
affect the composition of patients enrolled in PSOLAR.
Another limitation of this analysis is that data on smoking
status and alcohol consumption in PSOLAR were limited to
patient responses at study entry and lacked quantifiable
measures (e.g., number of packs smoked per day or drinks
consumed per week). Finally, the observational nature of
PSOLAR data may be limited by reporting inconsistencies.

In conclusion, based on patient data obtained at entry into
PSOLAR, significant differences related to psoriasis disease
characteristics, as well as medical, family, and social history-
related variables were observed between males and females.
Among systemic treatment-naı̈ve patients, there was a greater
negative impact on quality of life for females compared with
males, despite generally lower objective disease severity for
females. These findings are generally consistent with those
from prior studies and lay the groundwork for future

investigations to improve the understanding of sex-related
differences among patients with psoriasis, including analysis
of treatment choices, response to treatment, and patient-
reported outcomes.
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