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Abstract. – OBJECTIVE: Psoriasis can have a
profound impact on quality of life (QoL) and an
awareness of the processes of the disease and
its treatment is important in coping with symp-
toms. Patients do not always understand the po-
tential consequences of their disease and the
wide range of effective treatment strategies now
available. We designed and validated a question-
naire to investigate patient awareness and un-
derstanding of psoriasis including pathogene-
sis, diagnosis, prognosis and treatment.

PATIENTS AND METHODS: This was a multi-
centre, cross-sectional investigation involving
14 psoriasis referral centres in Italy. The focus
group technique was used by a panel of experts
in psoriasis, to draw-up a list of questions ex-
ploring pathogenesis, diagnosis, prognosis, fac-
tors influencing clinical course of psoriasis as
well as QoL issues and sources of information
on their condition. Psychometric properties of
the questionnaire were tested on a sample of
240 adult patients with psoriasis (including
treatment-naïve and -experienced patients).

RESULTS: The mean age of patients was
50.3±14.9 years and 34.2% were female. The me-
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dian time from diagnosis was 13.7 years (IQR
7.3-23.2). The Cronbach alpha was 0.77 and all
items showed higher correlations within their
own dimensions than to other dimensions. Each
domain of awareness was well represented by a
single dimension. Mean overall awareness was
59.7±13.1 on a 100-point scale.

CONCLUSIONS: Our questionnaire was valid
in assessing patient awareness in five relevant
areas of psoriasis, and can be useful in both the
clinical setting and research studies to evaluate
patients’ knowledge of psoriasis better, with the
final aim of reducing the burden of this chronic
condition.
Key Words:

Psoriasis, Awareness, Questionnaire, Validation,
PAP Questionnaire.

Introduction

Psoriasis, a common chronic dermatological
condition, can have a profound impact on quality
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and the local Ethics Committee of each centre ap-
proved the study and it conformed with the Decla-
ration of Helsinki 1975 (revised in 1983).

Stage 1: Questionnaire Development
The panel of 14 dermatologists, who were ex-

perts in psoriasis, used the focus group technique
to develop a list of questions (in Italian) covering
a wide range of topics including knowledge of
pathogenesis, diagnosis, prognosis, factors influ-
encing clinical course of their disease and
sources of information (including a question with
seven sub-items) as well questions addressing
common misunderstandings in clinical practice.
Two additional items were added to explore the
psychological impact of their disease on QoL,
followed by three open questions (Table I).

The questionnaire was designed for patient self-
administration to ensure clinicians/healthcare per-
sonnel did not influence responses. Subsequently,
a psychologist, experienced in the patient–clini-
cian relationship, reviewed all the questions. The
questionnaire was administered to a test sample of
patients (n=10), to check completeness, legibility,
comprehension and ease of response.

Answers were coded on a four-point Likert
scale – scoring 0-3, from low to high awareness:
0=wrong answer, 1=unsure but wrong, 2=unsure
but correct, 3=correct answer), apart from one
item that was coded as yes/no and for question
23 for which none or 1 ‘yes’ was coded 0; 2 or 3
‘yes answers’ were coded 1; 4 or 5 were coded 2
and 6 or 7 were coded 3 (Table I). The question-
naire was specially designed for self-administra-
tion and patients received a coding-free version,
to avoid influencing responses. Scoring of the
questionnaire within each domain was calculated
by adding up individual items’ scores standard-
ized on the highest possible score for that do-
main, and multiplied by 100 for readability.

Stage 2: Questionnaire Validation
From June 2013 to January 2014, consecutive

patients evaluated at the participating centres (Ap-
pendix 1) were enrolled in the study if they met in-
clusion criteria. Inclusion criteria were: aged >18
years, with a confirmed diagnosis of psoriasis. The
calculated sample size was 190 patients, based on a
target Cronbach’s alpha of 0.8 (vs 0.7, considered
low) in a questionnaire with 4-6 items per domain
(23 items overall) with power 90% and alpha error
1%. Sample size calculations were made with
PASS 11 software (Hintze, J. 2011. PASS 11. NC-
SS, LLC. Kaysville, UT, USA. www.ncss.com).

of life (QoL) and is associated with a wide range
of comorbidities1,2. The burden of psoriasis is
multifaceted and includes psychological, social
and financial influences that impinge on patients’
families, healthcare systems and ultimately on
society as a whole3. In chronic conditions such as
psoriasis, and particularly in the current health-
care context of shared decision-making between
patients and their treating physicians, effective
self-management is fundamental in obtaining
clinical outcomes, and patient education provides
the foundation of clinical management4. Aware-
ness about a disease and its treatment is impor-
tant in learning how to live with chronic symp-
toms and it has the eventual effect of improving
self-empowerment and ameliorating QoL5.

A common finding among clinicians treating
psoriasis is despite years of symptomatic disease
and treatment, many patients still lack a real un-
derstanding of the severity of their disease, its po-
tential consequences and new treatment options
that have become available in recent years6. Edu-
cational tools have been shown to improve
‘awareness’ of psoriasis7,8, but educational inter-
ventions need to translate into improved clinical
outcomes, mediated by improved patient aware-
ness via health advocacy groups and peer-to-peer
support9-11. The assessment of effectiveness of a
given intervention depends on having a reliable
tool with which to measure baseline levels of the
outcome measure (in this case, awareness on pso-
riasis) and that is sensitive to change after the in-
tervention – such a tool would also be useful in
daily clinical practice12,13. Awareness is also driven
by the cultural context in which patients live, and
instruments to measure it should take this into ac-
count14. A number of studies have been published
on how much patients with psoriasis know about
their disease, but data from Italy are limited15-18.

The aim of this study is to design and validate
an updated tool to investigate patient awareness
and understanding of psoriasis in several domains
(pathogenesis, diagnosis, prognosis and treatment).
The tool is designed for use both in the clinical set-
ting – enabling clinicians to identify patient-specif-
ic needs and to tailor communication accordingly –
and in research studies to investigate factors asso-
ciated with patient compliance and QoL.

Patients and Methods

This was a multicentre, cross-sectional study
conducted in 14 referral centres for psoriasis across
Italy. All patients gave written informed consent
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This questionnaire is designed to help us understand what worries you about psoriasis
so that we can help you to get to know more about your disease and its treatment.

Thank you for agreeing to take part.

Instructions: below you will now find questions that people with psoriasis often ask.
Please mark with an X the answer that best describes how you feel and think.

Area Item – question

Pathogenesis 1. Is psoriasis contagious?
No Probably not I think so Definitely yes
3 2 1 0

Pathogenesis 2. Do you think you may have inherited psoriasis from a member of your family,
or that you can pass it on to your children?

No Probably no I think so Definitely yes
0 1 2 3

Prognosis 3. Do you think you can definitely recover from psoriasis?
No Probably not I think so Definitely yes
3 2 1 0

Diagnosis 4. Can psoriasis affect other body systems, apart from the skin?
No Probably not I think so Definitely yes
0 1 2 3

Diagnosis 5. Do you consider psoriasis to be a severe disease?
No Probably not I think so Definitely yes
0 1 2 3

Clinical course 6. Do you think your diet can influence your psoriasis?
No Probably not I think so Definitely yes
0 1 2 3

Clinical course 7. Do you think your psoriasis can worsen if you drink alcohol or smoke cigarettes?
No Probably not I think so Definitely yes
0 1 2 3

Pathogenesis 8. Do you consider psoriasis a form of allergy?
No Probably not I think so Definitely yes
3 2 1 0

Clinical course 9. Can your psoriasis improve with sun exposure?
No Probably not It depends on my Yes

skin's features
0 1 3 2

Source of 10. Do you know any psoriasis patients associations?
information

No Yes

If yes, specify:.............................................................................

Table I. Questionnaire, coding of answers and domains.

Table continued
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This questionnaire is designed to help us understand what worries you about psoriasis
so that we can help you to get to know more about your disease and its treatment.

Thank you for agreeing to take part.

Instructions: below you will now find questions that people with psoriasis often ask.
Please mark with an X the answer that best describes how you feel and think.

Area Item – question

Clinical course 11. Can any infections worsen psoriasis?
No Probably not I think so Definitely yes
0 1 2 3

Clinical course 12. Are there any drugs that can worsen psoriasis?
No Probably no I think so Definitely yes
0 1 2 3

Clinical course 13. Can body-care products, such as soaps, body lotions and shower gels, worsen psoriasis?
No Probably no I think so Definitely yes
0 1 2 3

Pathogenesis 14. How much can anxiety and stress cause or worsen psoriasis?
Not at all Very little A little A lot

0 1 2 3

Diagnosis 15. Are there other diseases that can be associated with psoriasis?
No Probably no I think so Definitely yes
0 1 2 3

If yes, specify:.............................................................................

Prognosis 16. Can psoriasis cause fingernails and toenails to fall off?
No Probably no I think so Definitely yes
0 1 2 3

Prognosis 17. Can psoriasis make you lose your hair?
No Probably no I think so Definitely yes
0 1 2 3

Clinical course 18. Can your body weight increase with psoriasis?
No Probably no I think so Definitely yes
0 1 2 3

Diagnosis 19. Can psoriasis affect bones?
No Probably no I think so Definitely yes
0 1 2 3

Quality of life 20. How much can psoriasis influence your mood/psychological state?
Not at all Very little A little A lot
0 1 2 3

Table I (Continued). Questionnaire, coding of answers and domains.

Table continued
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Patients completed the questionnaire before
their scheduled outpatient visit, after giving writ-
ten consent to participate. Patients were given
15±10 minutes to complete the questionnaire.
The time taken to complete all questions having
been tested in advance on a random subsample of
40 patients. The actual time for completion of
questionnaires was recorded.

In the follow-up medical examination physicians
completed the patient case form (Appendix 2) in-
cluding demographic data, history, clinical features,
co-morbidities, lifestyle and treatment. The Derma-
tology Life Quality Index (DLQI) questionnaire was
administered during the visit as well as the Psoriasis
Area and Severity Index (PASI)19. Data were en-
tered into a specially designed database by dedicated
personnel; data monitoring and quality checks en-
sured that missing, inconsistent and invalid data
were resolved on a continuous basis.

Statistical Analysis
Descriptive statistics were obtained for all

variables: mean and standard deviation (or medi-
an and interquartile range) for continuous vari-
ables, absolute frequencies and percentages for
categorical variables.

Internal validity of the questionnaire was eval-
uated by assessing:
• Completeness and proportion of upper and

lower limits of each item.
• Descriptive statistics of each item.
• Reliability (Cronbach’s alpha) for internal

consistency for each dimension and the overall
scale.

Multi-trait/multi-item correlation matrices to
assess convergent and discriminant ability (con-
struct validity) and consistency (item-rest of
scale correlation), of each item and dimensions.

This questionnaire is designed to help us understand what worries you about psoriasis
so that we can help you to get to know more about your disease and its treatment.

Thank you for agreeing to take part.

Instructions: below you will now find questions that people with psoriasis often ask.
Please mark with an X the answer that best describes how you feel and think.

Area Item – question

Source of 21. How informed are you on possible drugs or care options for psoriasis?
information Not at all Very little A little A lot

0 1 2 3

List here drugs and care options you know:

Quality of life 22. Would you like to talk with an expert (doctor, psychologist, etc.)
about your problems with psoriasis?

Not at all Very little A little A lot
0 1 2 3

Source of 23. Have you heard about psoriasis from:
information

a. Newspapers No Yes

b. TV No Yes

c. Radio No Yes

d. Internet No Yes

e. Friends/relatives No Yes

f. Family doctor No Yes

g. Pharmacist No Yes

Table I (Continued). Questionnaire, coding of answers and domains.
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External validity was assessed by means of
Spearman’s rho correlation of items, dimensions
and overall scale with age, duration of psoriasis
and DLQI. Univariate and multivariate linear re-
gression models were fitted to assess the associa-
tion between awareness and a number of predic-
tors; for the multivariate analysis, only those
variables significant at univariate analysis with p
< 0.05 were retained, with no further refine-
ments. Finally, principal component analysis was
used for dimensionality.

Results

During the study period a total of 240 pa-
tients were enrolled in participating centres and
a detailed clinical and social history together
with co-morbidities of each patient was ob-
tained (Tables II and III). Completeness, ceiling
and floor effect, and descriptive statistics for
each item and dimension are reported in Table
IV. A total of 207 (86%) patients answered all
the items. Median time for questionnaire admin-

Variable All patients N %

Age (mean ± SD years) 50.3 (14.9)
Female sex 82 34.17
Nationality Italian 233 97.08
Educational level/Qualifications None 1 0.42

Primary school 27 11.25
Middle school 75 31.25
High school diploma 93 38.75
Degree 39 16.25
Post degree 5 2.08

Geographic area North 86 35.83
Centre 78 32.50
South 35 14.58
Major islands 41 17.08

Housing Coast 86 35.83
Inland 147 61.25
Other 7 2.92

Exposure to sunlight (hours/day) Spring/Summer Median (IQR) 3 (2-5)
Exposure to sunlight (hours/day) Autumn/Winter Median (IQR) 1 (0-2)
Fruit servings (per week) Median (IQR) 7 (3-7)
Vegetable servings (per week) Median (IQR) 6 (3-7)
Time from symptoms onset to diagnosis (months) Median (IQR) 1 (0-20)
Time from symptoms onset to enrolment (years) Median (IQR) 16.3 (8.8-23.8)
Time from diagnosis to enrolment (years) Median (IQR) 13.7 (7.3-23.2)
Living arrangements Alone 41 17.08

With family 195 81.25
Other 2 0.83
Not known 2 0.83

Internet usage Yes 177 73.75
Other member(s) of the family with psoriasis No 81 33.75

Yes 141 58.75
Not known 18 7.50

Organ systems involved Skin 232 96.67
Bone and joint 87 36.25
Nails 138 57.50
Scalp 160 66.67
Perineum 61 25.42

Current treatment of psoriasis Yes 188 78.33
Topical 111 59.04
Systemic 126 67.02
Phototherapy 29 15.43

Table II. Demographic characteristics of patients (n=240) at baseline [Data are n (%) unless otherwise specified].
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istration was 8 minutes (IQR 5-13). When taken
individually, Cronbach’s alpha of the whole
scale was 0.77, and 0.34, 0.51, 0.68, 0.54, 0.41
and 0.33 for pathogenesis, diagnosis, clinical
course, prognosis, QoL and general sources of
information, respectively. Multi-trait/multi-item
correlation matrices (item-rest, item-scale corre-
lation and Cronbach’s alpha) for each item and
dimension are presented in Table V. All items
showed higher correlations within their own di-
mension than to other dimensions (Table VI).
Awareness was inversely correlated to age, and

positively correlated with QoL as measured by
DLQI, whereas duration of disease was in be-
tween the two. The univariate and multivariate
association between awareness and number of
predictors showed the highest associations were
with age, gender, clinical depression and pres-
ence of another affected member of the family
(Table VII). Factorial analysis (scree and load-
ings plots) for the four areas of knowledge (plus
QoL and sources of information) in the overall
cohort of patients (n=240) is shown in Figure 1.
The scree plot, useful in deciding how many di-
mensions are represented by the data, plots di-
mensions as the X-axis and the corresponding
eigenvalues (variance) as the Y-axis (the dimen-
sion with the largest eigenvalue has the most
variance, dimensions with smaller or negative
eigenvalues are negligible; traditionally, only
eigenvalues of >1 are considered relevant).
Across subsequent dimensions eigenvalues de-
cline – the number of dimensions necessary to
explain the data is indicated by the number of
dimensions before the ‘elbow’ (the point where
the slope of the curve flattens out). In our ques-
tionnaire, each area of awareness is well repre-
sented by a single dimension. Similarly the
loadings (correlations of the items with the di-
mension) for the two dimensions with highest
variance in each area of awareness are shown.
Most items are similarly correlated to the first
dimension, and unevenly correlated with the
second dimension retained in the analysis.
These plots, as well as confirming the findings
from the multi-trait/multi-item analysis, support
the correct dimensionality of the questionnaire.
For two areas, those with only one dimension
with eigenvalue >1, it was not possible to gen-
erate the corresponding plot.

Regarding internal validity, the new PAP
(Patient’s Awareness in Psoriasis) question-
naire, demonstrated good performance, be-
cause of its good internal consistency (alpha
0.77 for the whole scale, which decreased
when individual dimensions were considered),
its ease of administration even in the busy
clinical routine (almost all items of this self-
completed form were answered completely),
its statistical properties (all dimensions had a
normal distribution), its meaningful item-di-
mension matrix of correlations (correlation of
items to their domain was always higher than
to other domains) and its correct dimensionali-
ty (factor analysis showed that all domains
were correctly represented).

Co-morbidity All patients N %

Obesity No 191 79.58
Yes 46 19.17
Not known 3 1.25

Hypertension No 150 62.50
yes 88 36.67
Not known 2 0.83
Treated 44 18.33

Diabetes mellitus No 210 87.50
Yes 26 10.83
Not known 4 1.67
Treated 13 5.42

Liver steatosis No 212 88.33
Yes 20 8.33
Not known 8 3.33
Treated 1 0.42

Uveitis No 231 96.25
Yes 6 2.50
Not known 3 1.25
Treated 0

Cardiovascular No 208 86.67
Yes 30 12.5
Not known 2 0.83
Treated 13 43.33

Dyslipidaemia No 163 67.92
Yes 74 30.83
Not known 3 1.25
Treated 20 27.03

Chronic No 223 92.92
inflammatory Yes 11 4.58
bowel disease Not known 6 2.50

Treated 4 36.36
Depression No 208 86.67

Yes 28 11.67
Not known 4 1.67
Treated 10 35.71

Alcohol abuse Yes 38 15.83
Treated 2 5.26

Current smoking Yes 85 35.42
Treated 1 1.18

Other comorbidities/ Yes 6 2.50
risk factors Treated 2 33.33

Table III. Reported comorbidities of patients (n=240)
at baseline. [Data are n (%) unless otherwise specified].
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Discussion

We developed and validated the PAP question-
naire – investigating patient perceptions of psori-
asis in a wide range of areas/domains, based on
the clinical experience of psoriasis experts, pa-
tients and a psychologist. In a chronic condition
such as psoriasis, patient perception is pivotal for
correct decision-making and compliance to thera-
py20. Lack of knowledge about side effects ranks
high among reasons for non-compliance to thera-
py21,22. In addition, smoking and other modifiable
cardiovascular risk factors for severe psoriasis
are amenable to control by improving patient
awareness/involvement23.

Psoriasis can have a profound effect on QoL and
there are a number of tools available to measure
QoL including the Short Form-3624-26, Sickness Im-
pact Profile27, Nottingham Health Profile28 and
General Health Questionnaire29. The DLQI28,30 and
Skindex-2931 are not sensitive enough to measure

patient awareness and beliefs3,31,32. Qualitative stud-
ies show that patients expect, among other things,
more information on psoriasis; whereas clinicians
are aware (and it has been confirmed in quantitative
studies), that patients not receiving adequate infor-
mation have lower compliance and overall satisfac-
tion with how their condition is managed33,34,35.

There is an unmet medical need to adapt guide-
lines on the treatment of psoriasis for use by pa-
tients, with the aim of giving patients an overview
of management options in terms of possible ad-
vice for optimal usage and strategies to deal with
complications. The authors of recently published
guidelines acknowledge this and state ‘the timely
provision of information and prompt induction of
adequate therapy should help prevent severe dis-
ease’36. Recently, a patient decision aid for psoria-
sis was developed in partnership with patients,
based on current clinical practice guidelines, to as-
sist both patients and clinicians in selecting the
most appropriate management options37.

Item/ N (%) N (%) N (%) Mean SD Min P25 Median P75 Max
domain answered ceiling floor

Item 1 240 (100) 5 (2.1) 203 (84.6) 2.78 0.58 0 3 3 3 3
Item 2 236 (98.3) 37 (15.4) 98 (40.8) 1.93 1.10 0 1 2 3 3
Item 8 239 (99.6) 12 (5.0) 174 (72.5) 2.55 0.84 0 2 3 3 3
Item 14 239 (99.6) 12 (5.0) 91 (37.9) 2.20 0.79 0 2 2 3 3
Pathogenesis 2 (0.8) 26 (10.8) 78.44 16.1 33.33 66.7 83.33 91.67 100
Item 4 237 (98.8) 33 (13.8) 136 (56.7) 2.19 1.10 0 2 3 3 3
Item 5 239 (99.6) 52 (21.7) 76 (31.7) 1.70 1.13 0 1 2 3 3
Item 15 235 (97.9) 54 (22.5) 49 (20.4) 1.43 1.06 0 1 1 2 3
Item 19 238 (99.2) 11 (4.6) 156 (65) 2.45 0.87 0 2 3 3 3
Diagnosis 4 (1.7) 22 (9.2) 64.13 22.2 8.33 50 66.67 83.33 100
Item 6 240 (100) 42 (17.5) 69 (28.7) 1.7 1.07 0 1 2 3 3
Item 7 237 (98.8) 25 (10.4) 87 (36.3) 2.00 0.97 0 1 2 3 3
Item 9 239 (99.6) 19 (7.9) 33 (13.8) 1.90 0.73 0 2 2 2 3
Item 11 234 (97.5) 23 (9.6) 70 (29.2) 1.85 0.96 0 1 2 3 3
Item 12 229 (95.4) 35 (14.6) 52 (21.7) 1.55 1.01 0 1 1 2 3
Item 13 240 (100) 41 (17.1) 74 (30.8) 1.69 1.08 0 1 2 3 3
Item 18 236 (98.3) 41 (17.1) 66 (27.5) 1.67 1.06 0 1 2 3 3
Clinical course 1 (0.4) 3 (1.3) 58.04 19.5 4.76 42.9 59.52 71.43 100
Item 3 240 (100) 15 (6.3) 97 (40.4) 2.17 0.86 0 2 2 3 3
Item 16 238 (99.2) 39 (16.3) 84 (35) 1.76 1.11 0 1 2 3 3
Item 17 237 (98.8) 77 (32.1) 42 (17.5) 1.18 1.08 0 0 1 2 3
Prognosis 7 (2.9) 20 (8.3) 56.39 24.51 0 44.44 55.56 77.78 100
Item 20 237 (98.8) 14 (5.8) 89 (37.1) 2.08 0.89 0 2 2 3 3
Item 22 237 (98.8) 99 (41.3) 42 (17.5) 1.17 1.16 0 0 1 2 3
Quality of Life 11 (4.6) 25 (10.4) 53.54 27.4 0 33.3 50 66.67 100
Item 10 238 (99.2) 184 (76.7) 54 (22.5) 0.23 0.42 0 0 0 0 1
Item 21 238 (99.2) 21 (8.8) 37 (15.4) 1.81 0.80 0 1 2 2 3
Item 23 240 (100) 36 (15.0) 48 (20.0) 1.61 0.97 0 1 2 2 3
Source of 3 (1.3) 5 (2.1) 25.89 10.8 0 21.4 28.57 35.71 50
information
Whole scale 0 1 (0.4) 59.72 13.0 20.29 51.4 60.87 68.84 92.75

Table IV. Completeness, ceiling and floor effect, and descriptive statistics for each item and dimension.

SD: standard deviation; p25 25th percentile; p75: 75th percentile.
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We know from the management of other
chronic conditions such as diabetes and cardio-
vascular disease that education is essential for
effective self-management. Patients who do not
receive formal diabetes education not only
have knowledge gaps but they also are more
likely to develop chronic complications than
those who have received prior instruction on
their condition38,39. The American Association
of Diabetes Educators AADE7™ framework,
provides a benchmark for other chronic disease
processes. It explores factors essential for ef-
fective self-management: healthy eating, physi-
cal activity, taking medications, monitoring,
problem solving, reducing risks of acute/chron-
ic complications, and psychosocial aspects of
living with diabetes. Questions are not only
about diabetes-related symptoms, but also in-
clude lifestyle factors, mental health status,
psychosocial concerns, functional and health
literacy, health beliefs, typical approaches to
problem solving, and readiness for and barriers
to learning40. In patients with coronary heart
disease, it has been suggested that those who
perceive themselves to be more susceptible to
complications increase their prevention-seeking
behaviour41. In cardiology, tools for the assess-
ment of field-specific patient knowledge have

been developed to tailor both treatment and ed-
ucation to the needs of individual patients42-48.
For example, a nurse educational intervention
improved knowledge of potential acute my-
ocardial infarction symptoms and appropriate
responses in cardiac rehabilitation up to 2
months after the intervention49,50.

Patho- Diagnosis Clinical Prognosis Quality General
genesis course of life information

Pathogenesis Item 1 0.5216 0.1601 0.1826 0.1302 –0.1837 0.1455
Item 2 0.6629 0.2118 0.3264 0.1776 0.0564 0.0653
Item 8 0.5989 0.2211 0.1164 0.0513 –0.0492 0.0319
Item 14 0.477 0.0961 0.1277 0.0713 0.0225 0.1047

Diagnosis Item 4 0.284 0.7112 0.3118 0.2874 0.1488 0.187
Item 5 0.0278 0.68 0.1985 0.2689 0.3005 0.07
Item 15 0.2164 0.5997 0.3675 0.2798 0.1245 0.1931
Item 19 0.31 0.5314 0.232 0.3101 0.014 0.2603

Clinical course Item 6 0.302 0.2069 0.6618 0.0468 0.1004 0.1569
Item 7 0.2551 0.3109 0.6984 0.1689 0.1659 0.156
Item 9 0.1155 0.1467 0.3378 –0.0031 0.0071 –0.0116
Item 11 0.1295 0.252 0.5182 0.2799 0.1716 0.1216
Item 12 0.2957 0.3151 0.6911 0.2277 0.1225 0.0741
Item 13 0.1244 0.1471 0.4836 0.2073 –0.0335 0.223
Item 18 0.2191 0.3983 0.6506 0.3236 0.1302 0.1614

Prognosis Item 3 0.2142 0.296 0.1454 0.6034 0.1344 –0.0354
Item 16 0.0743 0.3834 0.2486 0.7994 0.1049 0.246
Item 17 0.168 0.228 0.2315 0.7425 0.0643 0.1929

Quality of life Item 20 –0.0265 0.2814 0.1972 0.1592 0.7295 0.136
Item 22 –0.0027 0.1596 0.1239 0.1163 0.8439 0.0527

Source of information Item 10 0.0947 0.1532 0.1085 0.0933 0.0532 0.3442
Item 21 0.1794 0.249 0.272 0.2139 0.0399 0.7364
Item 23 0.0506 0.1659 0.0628 0.1154 0.1153 0.7905

Table V. Multi-trait/multi-item correlation matrix.

Age Duration DLQI
of disease

Pathogenesis –0.24 –0.27 0.02
<0.001 <0.001 0.786

Diagnosis –0.14 –0.02 0.11
0.028 0.716 0.099

Prognosis –0.24 –0.13 0.08
<0.001 0.048 0.238

Clinical course 0.00 0.02 0.18
0.943 0.813 0.005

Quality of life –0.13 0.19 –0.08
0.043 0.004 0.245

Source of –0.07 0.04 0.18
information 0.287 0.576 0.005
Whole scale –0.24 –0.08 0.13

<0.001 0.218 0.043

Table VI. Correlation (and p-value) of each domain and
of the whole scale with age, duration of psoriasis and
Dermatology Life Quality Index (DLQI) questionnaire response.
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Figure 1. Factorial analysis: scree and loadings plots for the five areas of knowledge (plus quality of life and source of infor-
mation) in patients with psoriasis (n=240).
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It is evident therefore that physicians’ aware-
ness of patients’ knowledge when formulating a
patient-centred response, might not be sufficient
to provide effective communication. The transfer
of information from the healthcare professional
to the patient with a chronic condition represents
only the beginning of the process leading to suc-
cessful self-care51,52. This paradigm has been
named behavioural medicine, and ensuring that
the patient receives adequate training and support
to encourage self-management is at its founda-
tion53.

Historically, the validity of studies on the ef-
fectiveness of educational tools on psoriasis
outcomes is hampered by the lack of a validat-
ed method to measure actual patient
awareness.8,54 Studies, mostly dating back to
the 1990s, have analysed patients’ perception
of psoriasis15-17. In one study patients were
asked to rate their knowledge of and experience
with specific therapies for psoriasis from “nev-
er heard of” to ‘use currently’55. Another using
a short questionnaire (Psoriasis Empowerment
Enquiry in the Routine Practice, PEER) explor-
ing four items, identified three distinct factors
(knowledge, experience, skills) needed for pa-
tient empowerment in self-management54. In
general, a multi-item scale, with each item in-
tended to measure a separate aspect of the same
underlying construct, is more likely than a sin-
gle-item measure to capture details of complex
constructs56. Results of a recent study using a
49-item questionnaire was published in a pre-
post study of patient education in the context of
climate therapy18; however, the authors did not
report the dimensionality of the questionnaire
and did not attempt to separate areas of aware-
ness.

In our patient sample, awareness of psoriasis
in all domains was inversely correlated to age,
with older patients showing lower scores. This
might be explained by the fact that younger peo-
ple are more self-conscious of their condition
and try to learn more as a coping mechanism57.
Female gender was associated with greater
awareness – confirming results of a study con-
ducted in Sweden showing that women needed
more information than men58. Interestingly,
awareness was only very weakly associated with
QoL as measured by DLQI – providing further
evidence that awareness is a component that re-
quires specific assessment tools.

Strengths and Limitations
The strengths of our study are its large sam-

ple size, prospective design, and the small
amount of missing data. In addition, very de-
tailed patient case forms were completed adding
to the overall body of knowledge. The study is
not without its limitations. While it included a
cross-section of patients in Italy, results cannot
automatically be applied to other cultural con-
texts. Also, prospective validation, for example,
measuring changes after an educational inter-
vention would enhance its validity, but test–
retest was not deemed to be reasonable in this
context, because simply having read the items
before the clinical visit and having discussed
them during/after the visit with the clinician
would render results invalid.

Conclusions

We designed and validated a questionnaire as-
sessing patient awareness in five relevant areas
of psoriasis, useful both in the clinical setting
(enabling clinicians to tailor communication to
patients and to identify patient-specific needs)
and in research studies (e.g. to investigate factors
associated with patient compliance, QoL or ef-
fectiveness of an educational intervention), with
the final aim of reducing the burden of this
chronic condition.
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Appendix 1. List of partecipating centres.



Centre code:_____
Patient number:________________ Data enrolled_________________
Date of birth (dd/mm/yyyy) ___/___/_____ Sex � Male � Female
Nationality: � Italian Other_________________
Educational level/qualifications:
� None � Primary school � Middle school
� High school diploma � Degree � Post-degree
Employment: � Student � Employed
� Unemployed
� Pensioner
Geographical area: � North � Centre � South � Major islands
Residence/home: � Coastal area � Inland � Other
Living arrangements: � Alone � With family � Other
Internet access: � Yes � No
Exposure to sun (hours/day): Spring/summer_________ Autumn/winter _________
Referral: � First visit � Check-up � From another
Date symptoms started (dd/mm/yyyy) ___/___/_____ (indicate at least the year)
Date of diagnosis (dd/mm/yyyy) ___/___/_____ (indicate at least the year)
Other members of family with psoriasis � Yes � No � Don’t know
Psoriasis Area and Severity Index score (PASI) ____________________

Organ systems involved
Skin Yes No Not known
Bone and joints Yes No Not known
Nails Yes No Not known
Hair and scalp Yes No Not known
Genitals Yes No Not known

Co-morbidities
Obesity Yes No Treated
Hypertension Yes No Don’t know Yes No
Diabetes Yes No Don’t know Yes No
Fatty liver Yes No Don’t know Yes No
Uveitis Yes No Don’t know Yes No
Cardiovascular disease Yes No Don’t know Yes No
Dyslipidaemia Yes No Don’t know Yes No
Inflammatory bowel disease Yes No Don’t know Yes No
Depression Yes No Don’t know Yes No
Alcohol abuse Yes No Don’t know Yes No
Cigarette smoking Yes No Don’t know Yes No
Others Yes No Don’t know Yes No

Number of portions of fruit consumed (per week)_________________
Number of portions of veg consumed (per week) _________________

Healthy diet? � Yes � No � Don’t know
Already receiving treatment � Yes � No
for psoriasis
If yes what type of therapy: � Systemic � Topical � Phototherapy

Appendix 2. Patient form.
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