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ABSTRACT

Background Wide-ranging psoriasis prevalence
estimates have been reported, possibly due to
methodological differences.

Objectives To assess the prevalence of psoriasis in
Denmark and to validate the use of questionnaire-based
data to identify patients with psoriasis.

Methods We used data from the Danish Skin Cohort,

a prospective cohort comprising general population
adults, as well as patients with dermatologist-verified
psoriasis and atopic dermatitis, respectively. The general
population cohort was interviewed to assess the psoriasis
prevalence in Denmark, and validation of the questions
was performed.

Results From 3490 general population participants, 7.9%
(n=275) were found to have self-reported psoriasis. Of
these, 221 (prevalence 6.3%) had their disease diagnosed
by a physician (the dermatologist-diagnosed prevalence
was 4.3%), whereas 54 (prevalence 1.6%) were not
diagnosed by a physician. A total of 176 (5%) had active
psoriasis within the last 12 months. More than half of
patients had at least one disease flare in the last 12
months, and 44.4% of patients with psoriasis had at least
one family member with psoriasis, whereas this was only
the case for 13.7% of non-psoriasis individuals. Validation
of the psoriasis diagnosis yielded a high sensitivity

and specificity, with little incremental value of limiting
diagnoses to those diagnosed by a physician.

Conclusion The lifetime-prevalence of self-reported
psoriasis was found to be 7.9%, whereas the 1-year
prevalence (ie, currently active psoriasis) was 5.0%.

If used appropriately, questionnaire-based data may
accurately identify patients with psoriasis.

INTRODUCTION

In the past decades there has been a dramatic
increase in the number of studies that have
investigated the epidemiology of common
inflammatory skin diseases; either based on
data routinely collected in clinics, observa-
tional data from administrative registries,
or questionnaire-based data from general
population or patient surveys.'® While these
studies have predominantly focused on
psoriasis,'™ research in other skin diseases
such as atopic dermatitis (AD), hidradenitis
suppurativa and rosacea have also gained

Strengths and limitations of this study

» Studies from Scandinavian countries have reported
some of the highest psoriasis prevalence estimates
in the world, but wide-ranging estimates could be
explained by methodological differences and unval-
idated outcome definitions. We validated the use of
questionnaire data for psoriasis prevalence estima-
tion, and demonstrated a high sensitivity and speci-
ficity of patient-reported psoriasis.

» To reduce the chance of participation bias, subjects
were not informed about the content of the research
project until they had agreed to participate.

» Questionnaire-based studies like the present one
are subject to recall bias.

considerable momentum.”™"? Previous efforts
to describe the disease prevalence, comor-
bidities, treatment and prognosis of psori-
asis have overall led to increased awareness
and understanding of the disease burden,
however, studies have often yielded different
and even conflicting results.'* For example,
the prevalence of psoriasis has previously been
assessed with great variation in Scandinavian
countries, ranging from 2.2% to 11.4%.""'®
Several reasons may exist, including disease
misclassification and recall-bias in retrospec-
tive questionnaire-based studies,'? differences
in sample size, study design, as well as validity
of the data and data sources. Moreover,
large-scale epidemiological studies using
routinely collected healthcare data often lack
important information about disease-specific
clinical characteristics and patient reported
outcomes.

The present article describes the preva-
lence and clinical characteristics of patients
with psoriasis, using baseline data from the
Danish Skin Cohort, a prospective cohort of
patients with psoriasis and AD in Denmark.

MATERIALS AND METHODS
All Danish residents have free, equal and
universal healthcare access in Denmark.
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This, includes general practitioners, as well as special-
ists in private or hospital clinics. Patients initially consult
their general practitioner, and from there they can be
referred to a private or hospital dermatologist if the
general practitioner finds it necessary, eg, to estab-
lish a firm diagnosis or provide certain treatments, for
example, phototherapy. Referral does not necessitate
severe disease.

Danish skin cohort

The Danish Skin Cohort is a prospective cohort estab-
lished with the aim of studying the natural history and
disease course of psoriasis and AD in Denmark. The
Danish Skin Cohort is composed of three indepen-
dent samples. Sample A comprised randomly sampled
adults (=18 years) from the Danish general population.
Sample B contained a group of adult patients with a clin-
ical dermatologist verified diagnosis of plaque psoriasis.
Sample C comprised a group of adult patients with a clin-
ical dermatologist verified diagnosis of AD. Initially, the
Civil Registration System® was used to randomly select
10000 adults from the general population alive and resi-
dentin Denmark at time of cohort establishment (Sample
A). The entire Danish population, aged 18 years or older,
was eligible for selection. Second, the Danish National
Patient Register®' was used to identify a total of 10000
adults with a clinician diagnosis of psoriasis (Sample B).
The Danish National Patients Register contains informa-
tion on all diagnoses given from public and private hospi-
tals (including outpatient/ambulatory clinics), as well as
diagnoses from a number of private practice dermatology
clinics in Denmark. Patients with psoriasis were randomly
selected among all patients that had at least one derma-
tologist diagnosis of psoriasis occurring in adulthood (ie,
after their 18th birthday), regardless of whether or not
this was their first-ever diagnosis. Third, a total of 10000
adults with a clinician diagnosis of AD were identified
from the Danish National Patient Register (Sample C).
To qualify, patients had to have at least one diagnosis of
AD verified by a dermatologist after their 18th birthday,
regardless of whether or not this was their first-ever
diagnosis. Importantly, to further reduce the chance of
misclassification, patients with psoriasis were required to
never had a recorded diagnosis of AD, and vice versa for
AD patients, regardless of the type diagnosing physician.
To reduce the chance of participation bias, subjects were
not informed about the content of the research project
until they had agreed to participate. Consequently, the
invited subjects were simply informed that the project was
‘Research regarding the people in the Danish population’
an were thus unaware that the content related to skin
diseases. Upon accepting the invitation, and throughout
the study, patients had the opportunity to withdraw from
participation. A total of 3490 (adult general population),
4016 (adults with psoriasis) and 3834 (adults with AD),
accepted the invitation to participate in the prospective
cohort.

Patient interviews

Among the 30000 individuals that were invited to
participate in the Danish Skin Cohort, those who
accepted the invitation were systematically interviewed.
In Denmark, all communications from the government
and other official institutions are sent to a personal and
secure digital mailbox, which citizens are obligated to
check on a regular basis. Eligible subjects were sent an
invitation to participate in the Danish Skin Cohort. In
case of non-response, patients were sent a reminder
after 1 week. Continued non-responders were contacted
by phone or mail up to a total of five times. Subjects
were interviewed in a structured manner by profes-
sional researchers over the phone, but had the option
to answer the survey electronically if they preferred.
Digital photographs were provided to all participants
where applicable (eg, for assessment of Patient-Ori-
ented SCORing Atopic Dermatitis. The survey was
conducted between 15 May 2018 and 15 July 2018.
Information on lifestyle and general health included
height in cm, weight in kg, smoking history and quan-
tity, current alcohol consumption and physical activity.
Specific to skin diseases, patients were asked if they
currently or at any point in time had psoriasis or AD,
and if they recalled whether a dermatologist, or any
other type of physician had informed them about their
diagnosis, respectively. Family history of psoriasis or AD
was recorded, as was information about disease activity,
including number of flares in the past 12 months,
measurements of the currently affected body surface
area (BSA). Use of patient-reported BSA has previously
been validated and shown to accurately reflect physi-
cian-reported BSA scores.”” A flare was defined as one
or more consecutive days with significant worsening of
symptoms requiring escalation of treatment or seeking
additional medical advice.” Quantitative measures of
touch avoidance, skin and joint pain, as well as pruritus,
was obtained using a numeric rating scale (NRS). 2%
Information on Dermatology Life Quality Index (DLQI)
was obtained regardless of whether they had ever had
any skin disease.

Statistical analysis

Summary statistics were created and presented as frequen-
cies with percentages for categorical variables and means
with SDs for continuous variables. Furthermore, IQR
were estimated for non-normally distributed continuous
outcome variables. To validate the use of self-reported
psoriasis, we calculated the sensitivity, specificity, positive
and negative likelihood ratios of patient-reported psori-
asis (‘any psoriasis’, ‘physician diagnosed psoriasis’ and
‘dermatologist diagnosed psoriasis’, respectively). As
true-positive cases we used patients in the Danish Skin
Cohort with dermatologist diagnosed psoriasis vulgaris
(ie, the psoriasis sample), whereas patients with a derma-
tologist diagnosed AD (ie, the AD sample) were used as
true-negative controls. By chart review of 100 patients with
psoriasis and 100 patients with AD, we have previously
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Figure 1 Prevalence of psoriasis in Denmark. Data were
drawn from Sample A, that is, a general population sample of
3490 Danish adults.

validated these diagnoses with positive predictive values
of 98% and 95%, respectively. Importantly, during the
validation of these diagnoses, no cases of psoriasis were
reported among AD patients and vice versa. Analyses
were performed using Stata software V.13.0.

Patient and public involvement
Patients and or public were not involved in the design or
conduct of the current study.

Data sharing
There is no plan to share raw data from this study.

RESULTS

In the following, only findings from the baseline assess-
ment of the general population sample (Sample A) are
reported. Data on the entire invited population and
non-responders are provided in online supplemen-
tary table 1 . Out of a total of 3490 general population
participants, 41 individuals (1.2%) were excluded from
the study (values treated as missing), since they did not
wish to participate after being informed that the study
was focused on skin diseases. Overall, the prevalence of
self-reported psoriasis (n=275) in the general population
was 7.9% (95% CI 7.0% to 8.8%), with an age and sex
distribution comparable to that of the general population
participants without self-reported psoriasis. A total of 221
(80.4%) of psoriasis patients reported that their disease
had been diagnosed by a physician (predominantly
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Figure 2 Sex-specific prevalence of psoriasis in Denmark.
Data were drawn from Sample A, that is, a general population
sample of 3490 Danish adults.

s in last 12 months, men

dermatologists, [151 of 221]), whereas 54 (19.6%) of
the population reported having undiagnosed psoriasis,
yielding a prevalence of 1.6% for undiagnosed psoriasis
(figure 1). When limited to active psoriasis within the last
12 months, the prevalence of psoriasis was 5.0% (n=176).
Stratified by sex, the prevalence of psoriasis was 8.2% and
7.5% among women and men, respectively. Active psori-
asis within the last 12 months was reported by 5.3% of
women, and 4.7% of men (figure 2).

Physician diagnosed psoriasis among general population
adults

Among the total 221 individuals reporting physician-diag-
nosed psoriasis, there was a strong female predominance
(59.7%) as shown in table 1. This gender disproportion-
ality was driven by dermatologist-diagnosed psoriasis
(63.6% women vs 36.4% men) whereas the sex-distribu-
tion was equal among patients diagnosed by non-derma-
tologists (51.4% women vs 48.6% men). The majority of
patients had mild disease (63.8%) with a current BSA less
than 3. Roughly one in every 10 patients (11.8%) had
severe psoriasis, ie, a BSA of 10 or greater. Of note, 46.6%
reported having at least one family member with psori-
asis, with 12.2% of patients having more than one family
member with psoriasis. The mean (SD) DLQI was 2.3
(3.6), and the NRS score (0=no pain, 10=worstpain imag-
inable) for joint pain was 3.3 (2.8). One-third of patients
(37.6%) reported stable disease, ie, no disease flares in
the past 12 months.

Self-reported psoriasis among general population adults
Among patients responding that they had psoriasis that
had never been diagnosed by a physician, there was an
equal sex distribution. Interestingly, a family history of
psoriasis was lower among patients with self-reported
psoriasis than among dermatologist-verified psoriasis
patients, although that a positive family history was still
twice as frequent as in non-psoriasis individuals. In total
44.4% (n=24) of these patients reported that there had
been visible psoriasis lesions within the last 12 months,
and their median DLQI was 3 (IQR 1-4) versus 0 (IQR
0-1) among patients with self-reported psoriasis that did
not have visible lesions within the last 12 months. Joint
pain was comparable (mean NRS 3.2 vs 3.3) among
patients with self-reported and physician diagnosed psori-
asis, respectively. Generally, patients with self-reported
psoriasis had more stable disease, ie, less disease flares,
an a numerically higher occurrence of mild psoriasis,
compared with physician-reported psoriasis, respectively.
A list of questions obtained during the survey is shown in
online Supplementary table 2 .

Validating the use of a questionnaire-based approach for
identification of psoriasis

To examine the validity of questions aiming at identifying
psoriasis, the dermatologist diagnosed psoriasis sample
of 4016 patients (Sample B) and the dermatologist diag-
nosed AD sample of 3834 AD patients (Sample C) were
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Physician diagnosed psoriasis

Self-reported Non-
No psoriasis Any psoriasis  psoriasis Any physician dermatologist Dermatologist
(n=3174) (n=275) (n=54) (n=221) (n=70) (n=151)

18-24years 239 (7.5) 13 (4.7) 4(7.4) 9(4.1) 4(5.7) 5(3.3)

35-44years 414 (13.0) 28 (10.2) 6(11.1) 22 (10.0) 6(8.6) 16 (10.6)

55-64 years 615 (19.4) 57 (20.7) 9(16.7) 48 (21.7) 15 (21.4) 33 (21.9)

>75years 381 (12.0) 28 (10.2) 6(11.1) 22 (10.0) 10 (14.3) 12 (8.0)

Women 1756 (55.3) 158 (57.5) 26 (48.2) 132 (59.7) 36 (51.4) 96 (63.6)

Family history of psoriasis,
n (%)

Sibling 120 (3.8) 39 (14.6) 7 (13.7) 32 (14.8) 15 (21.7) 17 (11.5)

Father 92 (2.9) 40 (14.9) 7(13.7) 33 (15.2) 9 (13.0) 4(16.2)

Children 96 (3.1) 14 (5.2) 3(5.9) 11 (5.1) 3(4.4) 8 (5.4)

Age at psoriasis onset, - 32 (21) 32 (24) 32 (20) 37 (23) 31 (20)
mean (SD)

None - 108 (39.3) 25 (46.3) 83 (37.6) 29 (42.4) 54 (35.8)

two to five flares - 64 (23.3) 9 (16.7) 55 (24.9) 18 (25.7) 37 (24.5)

>10 flares - 26 (9.5) 4(7.4) 22 (10.0) 7 (10.0) 15 (9.9)

Current psoriasis severity,

n (%)
Moderate psoriasis (BSA - 53 (19.3) 7 (13.0) 46 (20.8) 11 (11.7) 35 (23.2)
3-10)

Unknown - 12 (4.4) 4(7.4) 8(3.6) 5(7.1) 3(2.0)

Joint pain (NRS 0-10) in last 2.7 (2.8) 3.3(2.8) 3.2 (3.0) 3.3(2.8) 3.5(2.8) 3.2(2.8)
7 days, mean (SD)

BSA, body surface area; DLQI, Dermatology Life Quality Index; NRS, numerical rating scale.

used. The sensitivity of patient-reported psoriasis (‘Have  psoriasis (‘Has a doctor ever told you that you have/had
you ever had psoriasis?’) was 84.4% (95% CI 83.2% to  psoriasis?’) yielded a comparable sensitivity and specificity
85.5%) and the specificity was 88.2% (95% CI 87.1% to  (table 2). Asking patients ‘Has a dermatologist ever told
89.2%). Asking specifically about physician-diagnosed  you that you have/had psoriasis?” yielded the a sensitivity

E-
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Table 2 Validation of the use of questionnaire-based surveys for identification of psoriasis

Sensitivity Specificity
(%) 95% ClI (%) 95% ClI LR+ 95% ClI LR- 95% Cl
Patient-reported
psoriasis (regardless
of whether or not this
was diagnosed by a
physician) 84.4 83.2t0855  88.2 87.11089.2 7.14 6.541t07.80 0.18 0.16 t0 0.19
Patient-reported
physician diagnosed
psoriasis 83.3 82.2t084.5 91.8 90.8t092.6  10.11 9.08to0 11.26 0.18 0.17 t0 0.20
Patient-reported
dermatologist
diagnosed psoriasis 78.8 77.6t080.10 93.6 92.8t094.4  12.31 10.90 to 13.91 0.23 0.21 to0 0.24

True positive cases were drawn from Sample B. True negative cases were drawn from Sample C.

Sensitivity = true positive / (true positive + false negative).
Specificity = true negative / (false positive + true negative).
LR+ = sensitivity / (1 — specificity).

LR- = (1 - sensitivity) / specificity.

LR+, positive likelihood ratio; LR-, negative likelihood ratio.

of 78.8 (95% CI 77.6% to 80.1%), with a specificity of
93.6% (95% CI 92.8% to 94.4%).

DISCUSSION

In this population-based study of adult Danes, the life-
time prevalence of self-reported psoriasis was 7.9%,
whereas the 1lyear period prevalence of was 5.0%. The
majority of patients reported one or more disease flares
within the last 12 months, but the majority of patients had
mild disease. Noticeable differences were seen based on
diagnostic methodology (self-diagnosed, physician diag-
nosed or dermatologist diagnosed), yet use of a ques-
tionnaire-based approach for identification of patients
with psoriasis generally yielded high sensitivity, and spec-
ificity, with little added value of limiting the question to
whether psoriasis had been diagnosed by a physician or
dermatologist.

In our study, there was a strong female predominance
among patients reporting dermatologist-diagnosed psori-
asis, whereas the male-to-female ratio was more balanced
(and comparable to the general population) in the overall
group of patients diagnosed solely by non-dermatologists
(eg, general practitioners). Although speculative, this
could be explained by differences in healthcare seeking
behaviour, whereby women may be more prone to consult
a physician about skin problems and furthermore request
a referral to a dermatologist for treatment of their psori-
asis. In agreement with our findings, a previous survey-
based study examined the prevalence of psoriasis among
3471 residents in the Copenhagen between 2006-2008
using the question ‘Have you ever been told by a physi-
cian that you had psoriasis?’, and found a prevalence
of 7.1%.'° Interestingly, while the study did not distin-
guish between the type of diagnosing physician, 57% of
the affirmative responders were woman, versus 55% of
sampled individuals without psoriasis. In contrast, a recent

European questionnaire-based study showed that overall,
the same proportions of men and women with psoriasis
were treated by general physicians and dermatologists.*®
However, stratification by country showed considerable
differences in access to dermatologists.

Our findings in the validation study support that
survey data may adequately identify adult patients with
psoriasis, although that prevalence estimates may tend
to slightly underestimate the true prevalence as evident
by the sensitivity in our validation study. This is in stark
contrast to AD, where survey-based data are generally
considered inapplicable in adult population due to very
high risk of misclassification.'” Previously, registry-based
studies have suggested a somewhat lower prevalence of
psoriasis in Denmark and other European countries such
as the UK."”*’ While registry based studies using routinely
collected administrative data may hold information on
large numbers of patients, such studies most often require
that patients consult their physicians in order to be accu-
rately captured. Accordingly, such studies may tend to
underestimate the true prevalence, in particular since
family knowledge about psoriasis and its treatment may
prevent for example, men from seeking medical help.17
In general, questionnaire-based studies may suffer from
non-response, sampling bias and misclassification leading
to a false-high prevalence.

Certain strength and limitations apply to the meth-
odology, robustness and interpretation of these data. In
our study, the majority of patients reporting a history of
psoriasis were diagnosed by a physician, whereas a smaller
proportion reported a positive history of self-diagnosed
psoriasis. Interestingly, a positive family history was more
frequent in these patients than in non-psoriasis indi-
viduals, but remained conspicuously more uncommon
when compared with patients with physician-diagnosed
psoriasis. Indeed, this could suggest that patients with

Egeberg A, et al. BMJ Open 2019;9:028116. doi:10.1136/bmjopen-2018-028116

5



other skin diseases may incorrectly believe that they have
psoriasis. Notably, unlike for example, the USA, where
advertisements with pictures of psoriasis are frequently
displayed on television and in newspapers, pharmaceu-
tical advertisements towards non-healthcare professionals
are not allowed in Denmark. Thus, Danish residents may
be less likely to recognize psoriasis lesions, which could
potentially lead to disease misclassification if they never
consult a physician about their skin condition. Our speci-
ficity estimates were calculated using a cohort of patients
with AD as true-negative controls, which may slightly
limit the generalisability to the general population. The
Danish Skin Cohort originally had 30000 people invited
to participate, and approximately 40% of people agreed
to be enrolled. This is in line with response rates from
other studies, in comparable populations.” Importantly,
our cohort was comparable to the general population in
terms of baseline demographics suggesting that results
may be generalisable on a national level. Furthermore,
since only 1.2% of patients declined to participate, we
feel fairly confident that our study was not significantly
affected by participation bias (ie, patients with skin
disease being more willingly to participate). Neverthe-
less, some degree of selection bias may have occurred, as
the age and gender distribution of responders compared
with invitees were marginally skewed (online supplemen-
tary table 1). Furthermore, recall bias could have affected
the results, since we only surveyed adults, some may have
consulted a physician in childhood due to psoriasis or
not even remember it. Furthermore, patients may have
received treatment for their psoriasis by their physician
without the physician actually telling them that they in
fact had psoriasis.

CONCLUSION

We found a life-time self-reported psoriasis prevalence of
7.9% (95% CI 7.0% to 8.8%) in Denmark, whereas the
lyear period prevalence was 5.0%. Physician-diagnosed
psoriasis had a lifetime prevalence of 6.3%, and a 1year
period prevalence of 3.3%. The majority of patients
had mild disease, although approximately two-thirds
of patients had at least one psoriasis flare in the last 12
months. Our data showed that questionnaire-based
assessment of psoriasis prevalence is a valid approach with
a high sensitivity and specificity.
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