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Abstract Psoriasis is a common, disabling, chronic,
relapsing, inflammatory disorder of the skin with a
worldwide prevalence of 2-3 % in which adherence to
treatment is often poor. The majority of individuals have
limited disease that is being treated with topical medication
according to existing guidelines. Adherence rates are lower
for topical compared with systemic treatment. Low medi-
cation adherence is a major problem for patients with
chronic disorders as it results in suboptimal treatment
outcomes, increased risk for development of concomitant
diseases, inefficient use of health resources and consider-
able losses to society. However, to date no adherence-
enhancing intervention has been developed for psoriasis
patients under topical treatment. In this article, we report
the development of the topical treatment optimization
program (TTOP). The TTOP intervention aims to improve
the information given to the patients and to result in an
engaged patient—physician relationship. Application of the
TTOP intervention in daily clinical practice may lead to a
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significant increase of adherence and the successful man-
agement of psoriasis and other chronic skin disorders.
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Introduction

Poor adherence hinders the successful treatment of chronic
conditions with efficacious available medication. Research
during the past several decades showed that, depending
upon the condition severity and the complexity of the
prescribed regimen, as many as 40 % of patients do not
adhere to the agreed treatment recommendations [50]. In
its 2003 report, the WHO recognized that “increasing the
effectiveness of adherence interventions may have a far
greater impact on the health of the population than any
improvement in specific medical treatments” [67].
Adherence among patients with chronic conditions is
disappointingly low, dropping most dramatically after the
first 6 months of treatment [60]. It has been suggested that,
regardless of their condition, treatment or age, only 50 %
of individuals with chronic conditions adhere to their
treatment [64]; [28, 67, 68]. Low medication adherence
leads to an inefficient use of health care resources and
therefore creates a considerable financial loss to society.
Furthermore, low adherence can result in a misleading
clinical picture in a patient’s treatment: if physicians
erroneously assume that their patients have taken pre-
scribed medication, they may make inappropriate medica-
tion and/or dosage changes, which in turn could result in
suboptimal health outcomes [50]. Importantly, it has also
been shown that poor adherence in psoriasis also increases
the risk for the development of concomitant diseases, such
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as depression, inflammation-related coronary heart disease
(CHD)/stroke, diabetes and cancer [27, 35, 58].

Psoriasis is a common skin disease with a prevalence of
~2-3 % thereby affecting around 25 million people in
North America and Europe [48]. Importantly, more than
90 % of patients have a chronic course and therefore
require continuous control of disease activity [56]. There is
a high disease burden associated with psoriasis, including
various psychosocial impairments and a significant reduc-
tion of the patient’s quality of life [2, 24, 37, 43, 49, 54].
Furthermore, the financial burden on society associated
with psoriasis is substantial [70, 72]. Therefore, successful
management of this chronic condition is crucial.

Since the majority of psoriasis patients have mild or
moderate disease, topical corticosteroids, which reduce
inflammation and decrease the rate of skin cell growth, are
the most commonly prescribed topical treatment for pso-
riasis [45].

Given the specific aspects of a topical treatment such as
the cosmetic and galenic properties as well as the time
required for and the convenience of its application it is not
surprising that in general topical treatment medication
adherence for dermatological conditions is poor, with more
than 30 % of the prescriptions to first time outpatients
never being redeemed [75]. It has been reported that the
correct number of medication applications per day declined
over time (only 77 % after 2 weeks and only 50 % after
8 weeks) [11, 67, 75]. However, for patients with psoriasis,
the reported primary adherence (redemption of initial
prescription) is even lower reaching only 65 % while
secondary adherence (correct use of medication) is even
lower with 39-73 % of the patients not using the medica-
tion as prescribed [3, 6, 8, 22, 64, 75, 81]. In a study of
almost 1,300 psoriasis patients 73 % of the patients
reported not adhering to their treatment with the most
frequently reported reasons for this being low efficacy
(27 %), poor cosmetic characteristics (29 %) and time
needed for the application (26 %) [25]. In another study
with more than 800 psoriasis patients, 72 % of who had
used topical steroids in the previous 6 months reported that
only 51 % of the patients used their topical medication as
prescribed [79]. All these studies have highlighted the high
prevalence of non-adherence among psoriasis patients
treated with a topical medication. As a consequence, the
current view of physicians on topical treatment in psoriasis
is unfortunately less favorable than it should be, if the
clinical efficacy of these treatments is considered. There-
fore, the prescription behavior of physicians is influenced
towards other, oral treatments, even when prescription
guidelines direct differently [54].

In spite of the large number of studies that have iden-
tified the importance of medication non-adherence, there
are relatively few studies reporting and designing effective
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strategies to improve adherence. Given that the barriers to
medication adherence are complex and varied, solutions to
improve adherence must be multi-factorial [9]. A recent
review of the literature which was done for the Cochrane
database, reported that as far as the treatment of chronic
conditions is concerned, adherence-enhancing interven-
tions—none of which was designed for psoriasis—were not
significantly effective and therefore the authors highlighted
the need for designing comprehensive and innovative
interventions which would improve medication adherence
[28]. Furthermore, it is of high importance to design an
adherence-enhancing intervention that on the one hand can
be used at the everyday clinical routine and on the other
hand can increase a patient’s adherence to the extent that
the efficacy of the prescribed medication is observed in the
general population.

Here we report the development of an adherence-
enhancing intervention in topical treatment, termed topical
treatment optimization program or shortly TTOP. This tool
is created to address patients’ non-adherence in topical
treatment and the resulting underperformance of such
treatments in controlling psoriatic disease.

Methods
Literature search

A systematic literature search of the Medline database was
conducted in December of 2010 and January of 2011. The
aim was to generally identify important factors that influ-
ence a patient’s adherence to the prescribed treatment as
well as vital characteristics that should be incorporated in
an adherence-enhancing intervention. The search strategy
included terms for adherence (adherence, non-adherence,
compliance, non-compliance), treatment (medication, drug,
treatment, regimen), chronic conditions (chronic condi-
tions, psoriasis) and clinical trial design (clinical trial,
intervention, outcome, randomized) [(((((((((adherence)
OR non-adherence) OR compliance) OR non-compliance))
AND ((((medication) OR drug) OR treatment) OR regi-
men))) AND ((((clinical trial) OR intervention) OR out-
come) OR randomized))) AND ((chronic conditions) OR
psoriasis)], which provided 466 hits.

Patient qualitative focus group interviews

To assess all relevant aspects, needs and views of pso-
riasis patients, focus group interviews were conducted in
February and March of 2011, one with a national [4
members (3 men and 1 woman) of the German Patient’s
Psoriasis Association—Deutscher Psoriasis Bund e. V.]
and another with an international [6 members (2 from
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Germany, | each from Spain, Denmark, Sweden, and
The Netherlands) of the European Federation of Psoriasis
Patient Organization (EUROPSO)] patient advisory
board. Patients participating in the interviews were
selected according to their experience with topical
treatment and in general with managing psoriasis and not
according to their psoriasis condition. The aim was to
have a representative population as the TTOP interven-
tion could be applied for all patients with topical treat-
ments. Guided by an interviewer, participants were asked
to give their feedback on the following questions: “What
are the main characteristics of a typical visit of psoriasis
patients at their dermatologist?”, “What actions could be
done in order to improve the quality of the consultations
and the treatment that the patients receive at the begin-
ning or during the course of the treatment?”, “What
information should be provided during a dermatologist-
patient consultation?”, “What information should be
provided during a nurse—patient consultation?” and
“What are important points/aspects on disease and top-
ical medication to be provided in an information bro-
chure for patients?”.

Expert qualitative focus group

A total of 11 experts from the fields of dermatology (7),
psychology (1), health economic (1) and clinical research
(2) were invited to participate in an expert panel meeting in
April 2011. The corresponding experts reviewed each
intervention element, either identified via the literature
search or during the patient interviews, and its relevance
and suitability were evaluated for inclusion or exclusion
from the newly developed adherence-enhancing interven-
tion TTOP.

The outcomes of the literature search, patient qualitative
focus group interviews and expert qualitative focus group
are presented in the results section.

Results
Literature search

Citation titles, index terms, and abstracts were screened to
identify potentially relevant articles, which were subse-
quently retrieved for full-text review. Original articles were
selected if they reported the development and application of
at least one adherence-enhancing intervention in the treat-
ment of chronic medical conditions [5, 13, 17, 19, 29, 32,
36, 38, 41, 44, 53, 57, 59, 61, 66, 69, 71, 74]. Furthermore,
the selected studies were required to report one measure
for assessing medication adherence and/or assessment
of one clinical outcome for showing effectiveness of the

intervention. Additionally, review articles that summarized
the current status of research on adherence-enhancing
interventions in chronic conditions were also selected and
corresponding references therein were retrieved for full-text
review [1, 26, 34, 40, 46, 55, 73, 80]. Furthermore, 14
publications, which were not identified via the literature
search but which were known to the authors as being rele-
vant, were included in the pool of the literature retrieved for
full-text review [10, 15, 20, 21, 23, 31, 39, 47, 52, 62, 63,
65, 76, 77]. Given that none of the already published
adherence-enhancing interventions were specific for psori-
asis it was difficult to identify factors specific to psoriasis or
its treatment.

In summary, the following areas were identified as being
important to be incorporated in an adherence-enhancing
intervention: simplification of regimen, understanding of
treatment instructions, comorbidity and overall health sta-
tus, patient-reported outcomes, quality of life, treatment
satisfaction, quality of patient—doctor relationship, patient
education, information regarding the condition and its
treatment, self-reported adherence, objective assessment of
adherence and involvement of patient in treatment deci-
sion-making process.

Subsequently, intervention elements were created that
were included within the aforementioned areas. These
areas were presented for discussions with both the patient
and the expert qualitative focus groups.

Patient qualitative focus group interviews

Discussions with the national patient board resulted in the
proposal to create a checklist specifying and allocating
necessary tasks (either for the treating physician or other
health care professionals), which should be followed dur-
ing the patients’ consultations both at the start of the
treatment as well as during the course of the treatment.
Based on the patients’ proposal these checklists should
instruct the health care provider: (1) to provide information
regarding the disease, potential treatments and potential
further treatments in case of disease exacerbation, (2) to
explain actual chosen therapy and motivate the patient to
ask questions and communicate expectations regarding the
therapy, (3) to pose questions on skin condition and other
areas of the patient’s life and (4) to hand out information
material. Second proposal, originating from the patient
interviews was to install a function in the practices/hospi-
tals serving as contact point for the patients between the
regular visits.

The proposals of the patients from the national board
were taken into account so that at the time of the interna-
tional patient board, a preliminary checklist for physicians
(or other health care professional) and a preliminary patient
questionnaire concerning the topical treatment were
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created. Both preliminary tools, which additionally inclu-
ded items resulting from the literature search, were dis-
cussed during the interview with the international patient
board. Regarding the checklist, new aspects which were
identified during the interview were included in the
checklists which were later placed for discussion during the
expert qualitative focus group. Regarding the question-
naire, all points collected during the meeting were covered
by the current items of the item pool. Later analysis of the
results of these interviews revealed that all aspects reported
by the patients were already included in the element pool
that had been created from the literature search. In general,
the patients from both boards expressed their wish for a
holistic approach from health care providers, with time to
talk and learn about the disease and the therapy, both at the
start of a treatment as during the course of the therapy/
disease.

Expert qualitative focus group

All items gathered by either the literature search or by
the qualitative patient focus group interviews were pro-
vided to the expert focus group and discussed. Regarding
the task and allocation guidelines the experts discussed
and shorted out all of the different items and finalized
the content as well as structure of two guidelines; one
intended to be used by the treating physician and one to
be used by the nurse. Regarding, the patient question-
naire once again all items were discussed and the experts
decided which of these should be included in the final
version of the questionnaire. Importantly, it was pro-
posed to rephrase all items as statements rather than
questions.

Furthermore, the experts discussed which other elements
should be included in the developed intervention. It was
agreed to provide the patients with information material in
the form of a patient card containing information on the
treatment and its application so that patients can remember
easily how to apply their treatment. Finally, as further
supporting information material the experts proposed to
create an information brochure regarding psoriasis and its
management. The content of all abovementioned docu-
ments is described in more detail below (section “Patient
education™).

Resulting from the literature search, the interviews with
both patient boards and the expert advisory board meeting,
the TTOP has been developed with the aim to firstly
qualitatively and quantitatively increase the information
provided to the patients regarding their condition and its
available treatment and secondly to improve the patient—
doctor relationship to the extent that the communication
between the two parties is optimal and does not hinder the
patient’s adherence.
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The TTOP intervention and its elements
Patient education

The first key element of the developed TTOP intervention
involves educating the patients regarding their condition
and its treatment.

According to TTOP, patients receive extensive infor-
mation regarding psoriasis and the treatment that is pro-
vided to them during one-to-one consultations with the
treating physician as well as a nurse or other responsible
members of the staff. For that purpose, standardized
communication guidance in form of checklists, one for
treating physicians (Online Resource 1) and one for nurses
(Online Resource 2), was compiled resulting from the
patient boards and expert advisory boards. At the beginning
of their treatment patients are being educated by the phy-
sician regarding psoriasis’ pathophysiology (i.e., immune
driven disease), regarding its chronicity (i.e., life-long,
chronic), its comorbidity and various other facts associated
with their condition (i.e, non-infectious, non-malignant).
Furthermore, the physician explains to the patients how the
psoriasis severity grade is being assessed according to the
clinical manifestation of their condition and the severity of
symptoms that each patient exhibits.

Subsequently, the physician discusses with the TTOP
intervention patients the available treatments for psoriasis
(i.e., topical, systemic and photo treatment) and the char-
acteristics of each treatment are compared against each
other. The physician then informs the patients that
according to their condition severity, prescription of topical
treatment is the ideal choice for them. In this way, the
patients get involved by participating in the treatment
decision-making process. Following this information, the
physician introduces to the patient the study medication
regarding its ingredients, considerations that need to be
made before, during and after its application and regarding
realistic treatment expectations. Patients are encouraged to
consult the package information leaflet which accompanies
the medication and are trained by the nurse how to cor-
rectly apply the medication to their affected areas. Addi-
tionally, within the TTOP intervention patients are also
provided with a pocket card that describes the regimen and
mode of application of their topical treatment. Further-
more, on the 7th and 21st day after treatment start patients
are contacted—either by phone or email—by the nurse to
be reminded to apply their topical medication daily.
Importantly, to actively involve the patients in their treat-
ment and to get their views and opinions regarding their
treatment throughout its duration two novel questionnaires
have been developed which aim to enable the early iden-
tification of potential non-adherent behaviors and adher-
ence-enhancing factors and to assess the patient’s
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satisfaction with the current topical treatment: the Topical
Treatment Adherence Questionnaire (TTAQ) and the
Patient Preference Questionnaire (PPQ). The TTAQ, con-
taining 59 items, assesses the following areas of the
patient’s evaluation of topical therapy: “Patient’s benefit
from treatment”, “Knowledge, communication and rela-
tionship with the physician” and “Patient satisfaction with
treatment”. The PPQ, containing 10 items, was developed
to collect data on the patients’ preference to the current
treatment in comparison to their previous treatments. For
both questionnaires, all items are scaled in a 4-point Likert
format (0 = strongly disagree, 1 = disagree, 2 = agree
and 3 = strongly agree), with a supplementary option to
tick “Does not apply to me”. The development of TTAQ
and PPQ was based on a systematic literature review,
patient focus interviews and expert focus groups and is
described in detail in a separate publication [82]. Finally,
written information material is provided to the TTOP
intervention patients in form of a brochure. Importantly,
the brochure’s text is formatted in Questions & Answers
aiming to increase its comprehensibility to the patients.
The “TTOP brochure” contains short summaries of
important information regarding psoriasis: “What is pso-
riasis?”, “What causes psoriasis?”, “Is there a cure for
psoriasis?”, “How does clothing affect psoriasis?”, “What
can trigger psoriasis?”, “What health complications are
associated with psoriasis?”, “Is psoriasis linked to other
diseases?”, “Does having psoriasis affect lifestyle or
quality of life?”, “Why does psoriasis itch?”, “Is psoriasis
contagious?”, as well as information regarding the treat-
ment and types of treatment of psoriasis, and lifestyle
including physical activity. Through all these intervention
elements it is ensured that the patient understands thor-
oughly the treatment instructions, has realistic treatment
expectations, has no anxieties over the complexity of the
regimen and is reminded how and when to apply the pre-
scribed medication.

Patient—health care provider relationship

The second key element of the TTOP intervention aims at
improving the relationship and communication between the
patients and their health care provider; both their treating
physician and the nurse.

To that end, both the physician and the nurse are
applying a number of approaches to improve their rela-
tionship with the patients treated according to the TTOP
intervention. For this purpose, we have developed a guide
(“A General Patient Encounter Guide”), which has been
adapted from E.E. Uhlenhake et al. 2010 [78], stating
several general considerations that need to be made during
the encounter of the health- care providers with their
patients (Online Resource 3). The physician and nurse are

among others instructed to greet politely the patients at the
beginning and the end of the visit, to lean forward towards
the patient showing that they are engaging in the conver-
sation with them, to provide enough time for the consul-
tation, to ask open-ended questions (e.g., “How are you
today?”, “Is there anything else?”), to not interrupt the
patients, to ensure that the patients’ needs are acknowl-
edged, to be open, honest and responding regarding any
aspect of the treatment and to ask them how is their life
affected by their condition and offer sympathy. Further-
more, as mentioned above according to TTOP the patients
are informed to a high extent regarding their condition, the
prescribed treatment and are encouraged to actively par-
ticipate during their consultation. All these approaches aim
at having the patients feel that their physician/nurse takes
enough time to care, listen and respond to them thus
establishing a personal relationship with them which is
based on collaboration, trust, sympathy and understanding.
Importantly, in order to feel supported by their physician,
TTOP intervention patients are provided with the possi-
bility to e-mail or telephone their health care provider in
between visits (helpdesk), if specific questions/problems
arise that the patient wishes to clarify and discuss. Finally,
at each consultation the importance of adhering to the
treatment is reminded to the patients and their feedback is
being asked regarding potential challenges that they have
encountered during their treatment.

Discussion

No single intervention strategy could improve adherence of
all patients. Discussions with both the German as well as
the International patient boards indicated that a number of
different factors are considered by different patients as
being important for adhering to the prescribed treatment.
Several studies have shown that by just increasing the
information given to the patients or by solely improving the
patient—physician communication or even by simplifying
the prescribed treatment will not result in increasing the
adherence for all patients [50]. Moreover, several studies
have attempted to describe, summarize and categorize
factors and predictors of non-adherence as well as medi-
cation adherence-enhancing factors [3, 7, 9, 12, 16, 30, 33,
50, 51, 60, 64]. According to these studies, adherence is a
multidimensional phenomenon determined by the interplay
of a large number of factors which mainly fall into the
following three categories: therapy-related factors (e.g.,
complexity of the medical regimen, interference of treat-
ment with daily routine and duration of treatment), patient-
related factors (e.g., severity of symptoms, level of dis-
ability, existence of comorbidity and misunderstanding of
treatment instructions) and health care-related factors (e.g.,
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quality of the patient-health care provider relationship,
duration of consultations and capacity of the system to
educate patients and provide follow-up). Therefore, the
TTOP intervention was designed to target a multitude of
these factors from all identified areas in order for the
highest possible increase in medication adherence to be
achieved.

Importantly, it is recognized that adherence and the act
of following a treatment (e.g., ingesting a pill or applying a
topical medication) is a certain a behavior. Therefore,
theories of behavior change should be applied and taken
into account upon designing an adherence-enhancing
intervention [16]. Various elements from change behavior
theories were addressed when developing the TTOP
intervention. Since these theories share the central
assumption that people are capable of forethought, plan-
ning, and rational decision making and that people expe-
rience their decision making and self-regulation as part of a
dynamic social learning process [7] in the TTOP inter-
vention patients are provided with an increased amount of
information that would allow them to carefully think and
decide that following their prescribed treatment and hence
being adherent is a necessary behavior and is a decision
originating from them.

The first characteristic of the developed intervention is
to educate the patients regarding their condition and its
treatment. Adjunctive treatment in the form of patient
education is now widely advocated in chronic disease
management and has been shown to be a simple but
effective means of supplementing conventional treatment
and contributing to satisfaction with care as well as treat-
ment adherence [64]. By increasing the amount of infor-
mation that they receive, patients feel that they are actively
participating in improving their condition. Studies have
shown that adherence is significantly enhanced by patients’
involvement and participation in their care. Based on the
self-efficacy theory, where it is assumed that perceived
self-efficacy is about what individuals believe they can do
with the skills they have or what they can learn in various
circumstances and situations [7], it has been suggested that
the more empowered patients feel, the more likely they are
to be motivated to manage their disease and adhere to their
medications [9, 16]. Importantly, studies have shown that a
major contributor to non-adherence is patients’ forgetful-
ness to take (or how to take) their prescribed medication
[50]. Therefore, TTOP intervention patients are being
reminded (either from their pocket cards or by directly
contacting them) to adhere to their treatment.

The second characteristic of the TTOP intervention is
improving the relationship of the patients with their health
care provider. Several studies have reported that patients
who report a communicative, understanding and encour-
aging relationship with their physician tend to be more
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motivated to adhere to their treatment [50]. The substan-
tially improved adherence of these patients highlights the
important role of physicians in increasing their patients’
adherence [9]. Effective communication is of course the
key to a good physician—patient relationship. It is proposed
that a patient-centered approach that consists of participa-
tion, engagement, encouragement, collaboration, negotia-
tion, and sometimes compromise results in patients feeling
responsible to adhere to their treatment and thus in optimal
treatment outcomes [9, 50].

To potentially show the importance of an optimized
contact between the patient and health care professional in
increasing topical treatment adherence, the TTOP is cur-
rently being compared to standardized minimal regular
care in an international phase IV study with ~2,000
patients. Assessing the effectiveness of the TTOP inter-
vention should be multi-factorial. Initially, a very impor-
tant aspect to be considered should be the standardization
of the medication as it has been shown that one important
factor leading to poor adherence is the frustration of the
patient with messy and inconvenient formulations of topi-
cal therapies, leading from poor use of medication to not
using the medication and/or not collecting prescriptions [4,
75]. The prescribed regimen has also been shown to sig-
nificantly affect adherence with once-daily regimens
resulting in 84 % adherence while for thrice-daily regi-
mens reported adherence is only 59 % [50]. Therefore, it is
of high importance that patients treated according to the
TTOP intervention as well as patients receiving the stan-
dardized minimal regular care should be treated with a
highly efficacious topical medication with a simplified
regimen.

Furthermore, to assess the effectiveness of the TTOP
intervention, it is imperative that the patient’s adherence as
well as the medication’s efficacy is assessed. Adherence
can be assessed in a variety of ways including pill counts,
self-reports or patient diaries, physician reports, electronic
monitoring of medication use, biochemical assays and
biologic markers, medical record/chart and electronic
pharmacy records [50, 51]. Ideally, adherence should be
assessed in a two-way approach, both objectively (e.g.,
weight of used topical medication) as well as subjectively
(e.g., self-reported patient adherence). The aim would be to
assess if adherence rates of patients treated according to the
TTOP intervention are higher than the ones of patients
receiving the standardized minimal regular care. Further-
more, the improvement in their condition severity should
be assessed. In addition to the commonly used clinical
assessment methods (e.g., PGA, BSA) the patients should
also be asked to self-assess their condition severity. To that
end, we have developed a novel method that can be used
for assessing psoriasis severity by the patients. This new
tool is termed Patient’s Global Assessment or short PsGA
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Table 1 Patient’s Global Assessment (PsGA)

Score Category Description

0 Clear
Almost clear

The skin looks normal with no signs of lesions

There are only faint lesions with some slight
redness, barely elevated and a few scales

2 Mild The skin lesions have a light red color, may be
slightly elevated and a bit scaly
3 Mild to The skin lesions have a reddish color, are a bit
moderate elevated and somewhat scaly
4 Moderate The skin lesions are clearly red, elevated and
scaly
5 Moderate to  The skin lesions are really red, thick and with
severe a lot of scales
6 Severe The skin lesions are very red, really thick and

with heavy scaling

Development of the patient’s global assessment (PsGA) tool was
based on the commonly used clinical assessment physician global
assessment tool [42] to be used for assessment of psoriasis’ condition
severity by the patient

and it is the patient equivalent of PGA (Table 1). Impor-
tantly, patients’ views and opinions should be regularly
sought out by use of the newly developed patient ques-
tionnaires TTAQ and PPQ. Since there are the significant
differences between the TTOP intervention and the stan-
dardized minimal regular care and to assure that patients
will receive differential treatment, communication guide-
lines in form of checklists have been created. These
guidelines define the structure and the sequence of the tasks
that should be performed during each patient’s visit and
according to the treatment that this patient is receiving
(TTOP intervention or standardized minimal regular care).
Moreover, it is also defined who would be responsible for
performing which task (e.g., the nurse is responsible to
train the patient how to correctly apply the medication).
For the TTOP intervention, these guidelines shall also
assist in the building of a more personalized relationship
with the patients over time and provide ample opportunity
for the health care professional to take the patient-desired
holistic approach: helping the patient to learn about his
disease and the treatment offered. Since the TTOP inter-
vention is an adherence-enhancing intervention which
depends on the increased amount of information and
communication between physician and patient it is evident
that consultation of patients according to TTOP has to be
more time consuming than that of standardized regular
care. To be able to assess how time consuming the
implementation of the TTOP intervention into the daily
routine practice would be, the study personnel at all study
sites should be asked to document the time required for the
consultation of each patient. Finally, to be able to assess
which elements have to be included or not during the
intervention’s implementation into daily practice, patients

should also be asked to rank the different elements of the
TTOP (helpdesk, patient brochure, one-to-one conversa-
tions with study nurse, one-to-one conversations with
dermatologist, reminders sent to patient) using a 5-point
Likert scale.

Given that when patients are more satisfied with their
medical visits, they tend to experience better recall of
information that they receive [18] the aim of the TTOP
intervention is just that; having the patients leave the doctor’s
office feeling satisfied with the time which was provided to
them, the information that they received and the communi-
cation with their health care provider. As a consequence, the
patients are more likely to adhere to their treatment achieving
thus optimal treatment outcomes [14, 64].

The results of the ongoing study assessing the effec-
tiveness of TTOP are eagerly awaited and will be published
after termination of the study. In addition, it will also be
interesting to determine what could/must be transferred
into the daily routine clinical practice and how practical or
time consuming such a transfer might be. In the long run,
we aim to be able to have the key elements of the TTOP
program being applied in the daily clinical routine leading
hence to a significant increase of adherence and improve-
ment of the severity grade of their chronic condition for the
patients.

Acknowledgments We thank LEO Pharma A/S, Ballerup, Den-
mark, for the financial support of the project.

Conflict of interests Kristian Reich has received honoraria as
consultant and/or advisory board member and/or acted as paid
speaker and/or participated in clinical trials sponsored by Abbott,
AbbVie, Amgen, Basilea, Biogen-Idec, Celgene, Centocor, Eli Lilly,
Forward Pharma, GlaxoSmithKline, Janssen-Cilag, LEO Pharma,
Medac, MSD (Essex Pharma, Schering-Plough), Novartis, Ocean
Pharma, Pfizer (Wyeth) and UCB. Ulrich Mrowietz has been an
advisor and/or received speakers honoraria and/or received grants
and/or participated in clinical trials of the following companies:
Abbott, AbbVie, Almirall-Hermal, Amgen, BASF, Biogen Idec,
Celgene, Centocor, Eli Lilly, Forward Pharma, Galderma, Janssen,
LEO Pharma, Medac, MSD, Miltenyi Biotech, Novartis, Pfizer, Teva,
VBL and Xenoport. Ina Zschocke and Eleni Karakasili declare that
they have no conflict of interest.

Open Access This article is distributed under the terms of the
Creative Commons Attribution License which permits any use, dis-
tribution, and reproduction in any medium, provided the original
author(s) and the source are credited.

References

1. Anderson B (2007) Collaborative care and motivational inter-
viewing: improving depression outcomes through patient
empowerment interventions. Am J Manag Care 13:S103-S106

2. Augustin M, Chapnik K, Gupta S, Buesch K, Radke M (2011)
Psoriasis causes high costs, reduces productivity at work and
quality of life. Aktuelle Dermatol 37:353-359

@ Springer



674

Arch Dermatol Res (2014) 306:667-676

3.

10.

11.

12.

13.

14.

15.

16.

17.

19.

20.

21.

22.

Augustin M, Holland B, Dartsch D, Langenbruch A, Radtke MA
(2011) Adherence in the treatment of psoriasis: a systematic
review. Dermatology 222:363-374

. Balkrishnan R, Carroll CL, Camacho FT, Feldman SR (2003)

Electronic monitoring of medication adherence in skin disease:
results of a pilot study. J] Am Acad Dermatol 49:651-654

. Barber N, Parsons J, Clifford S, Darracott R, Horne R (2004)

Patients’ problems with new medication for chronic conditions.
Qual Saf Health Care 13:172-175

. Bewley A, Page B (2011) Maximizing patient adherence for

optimal outcomes in psoriasis. J Eur Acad Dermatol Venereol
25:9-14

. Brawley LR, Culos-Reed SN (2000) Studying adherence to

therapeutic regimens: overview, theories, recommendations.

Control Clin Trials 21:156S-163S

. Brown KK, Wingfield ER, Kimball AB (2006) Determining the

relative importance of patient motivations for nonadherence to
topical corticosteroid therapy in psoriasis. J Am Acad Dermatol
55:607-613

. Brown MT, Bussell JK (2011) Medication adherence: WHO

cares? Mayo Clin Proc 86(4):304-314

Carroll CL, Feldman SR, Camacho FT, Balkrishnan R (2004)
Better medication adherence results in greater improvement in
severity of psoriasis. Br J Dermatol 151:895-897

Carroll CL, Feldman SR, Camacho FT, Manuel JC, Balkrishnan
R (2004) Adherence to topical therapy decreases during the
course of an 8-week psoriasis clinical trial: commonly used
methods of measuring adherence to topical therapy overestimate
actual use. J Am Acad Dermatol 51:212-216

Culos-Reed SN, Rejeski WJ, McAuley E, Ockene JK, Roter DL
(2000) Predictors of adherence to behavior change interventions
in the elderly. Control Clin Trials 21:200S-205S

de Korte J, Van Onselen J, Kownacki S, Sprangers MA, Bos JD
(2005) Quality of care in patients with psoriasis: an initial clinical
study of an international disease management programme. J Eur
Acad Dermatol Venereol 19:35-41

Dimatteo MR, Giordani PJ, Lepper HS, Croghan TW (2002)
Patient adherence and medical treatment outcomes: a meta-ana-
lysis. Med Care 40:794-811

Elliott R (2009) Non-adherence to medicines: not solved but
solvable. J Health Serv Res Policy 14:58-61

Ellis S, Shumaker S, Sieber W, Rand C (2000) Adherence to
pharmacological interventions. Current trends and future direc-
tions. The Pharmacological Intervention Working Group. Control
Clin Trials 21:2185-225S

Evers AW, Kleinpenning MM, Smits T, Boezeman J, van de
Kerkhof PC, Kraaimaat FW, Gerritsen MJ (2010) Treatment
nonadherence and long-term effects of narrowband UV-B
therapy in patients with psoriasis. Arch Dermatol 146:
198-199

. Falvo D, Tippy P (1988) Communicating information to patients.

Patient satisfaction and adherence as associated with resident
skill. J Fam Pract 26:643-647

Farrer L, Christensen H, Griffiths KM, Mackinnon A (2011)
Internet-based CBT for depression with and without telephone
tracking in a national helpline: randomised controlled trial. PLoS
One 6:¢28099

Feldman S, Behnam SM, Behnam SE, Koo JY (2005) Involving
the patient: impact of inflammatory skin disease and patient-
focused care. J] Am Acad Dermatol 53:S78-S85

Feldman SR (2010) Approaching psoriasis differently: patient—
physician relationships, patient education and choosing the right
topical vehicle. J Drugs Dermatol 9:908-911

Feldman SR, Camacho FT, Krejci-Manwaring J, Carroll CL,
Balkrishnan R (2007) Adherence to topical therapy increases
around the time of office visits. ] Am Acad Dermatol 57:81-83

@ Springer

23.

24.

25.

26.

217.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

Feldman SR, Horn EJ, Balkrishnan R, Basra MK, Finlay AY,
McCoy D, Menter A, van de Kerkhof PC, International Psoriasis
Council (2008) Psoriasis: improving adherence to topical therapy.
J Am Acad Dermatol 59:1009-1016

Finlay AY, Coles EC (1995) The effect of severe psoriasis on the
quality of life of 369 patients. Br J Dermatol 132:236-244
Fouere S, Adjadj L, Pawin H (2005) How patients experience
psoriasis: results from a European survey. J Eur Acad Dermatol
Venereol 19(Suppl 3):2-6

Fuertes JN, Mislowack A, Bennett J, Paul L, Gilbert TC, Fontan
G, Boylan LS (2007) The physician-patient working alliance.
Patient Educ Couns 66:29-36

Gelfand JM, Neimann AL, Shin DB, Wang X, Margolis DJ,
Troxel AB (2006) Risk of myocardial infarction in patients with
psoriasis. ] Am Med Assoc 296:1735-1741

Haynes RB, Ackloo E, Sahota N, McDonald HP, Yao X (2008)
Interventions for enhancing medication adherence. Cochrane
Database Syst Rev (2):CD000011. doi: 10.1002/14651858.
CD000011.pub3

Hays RD, Kravitz RL, Mazel RM, Sherbourne CD, Dimatteo
MR, Rogers WH, Greenfield S (1994) The impact of patient
adherence on health outcomes for patients with chronic disease in
the Medical Outcomes Study. J Behav Med 17:347-360

Hodari KT, Nanton JR, Carroll CL, Feldman SR, Balkrishnan R
(2006) Adherence in dermatology: a review of the last 20 years.
J Dermatol Treat 17:136-142

Hong J, Koo B, Koo J (2008) The psychosocial and occupational
impact of chronic skin disease. Dermatol Ther 21:54-59
Horning KK, Hoehns JD, Doucette WR (2007) Adherence to
clinical practice guidelines for 7 chronic conditions in long-term-
care patients who received pharmacist disease management ser-
vices versus traditional drug regimen review. J Manag Care
Pharm 13:28-36

Hovstadius B, Petersson G (2011) Non-adherence to drug therapy
and drug acquisition costs in a national population—a patient-
based register study. BMC Health Serv Res 11:326

Huffman MH (2009) HEALTH COACHING: a fresh, new
approach to improve quality outcomes and compliance for patients
with chronic conditions. Home Healthc Nurse 27:490-496

Kaye JA, Li L, Jick SS (2008) Incidence of risk factors for
myocardial infarction and other vascular diseases in patients with
psoriasis. Br J Dermatol 159:895-902

Kennedy A, Nelson E, Reeves D, Richardson G, Roberts C,
Robinson A, Rogers A, Sculpher M, Thompson D (2003) A
randomised controlled trial to assess the impact of a package
comprising a patient-orientated, evidence-based self-help guide-
book and patient-centred consultations on disease management
and satisfaction in inflammatory bowel disease. Health Technol
Assess 7:3 1-iiil13

Koo J (1996) Population-based epidemiologic study of psoriasis
with emphasis on quality of life assessment. Dermatol Clin
14:485-496

Kravitz RL, Hays RD, Sherbourne CD, Dimatteo MR, Rogers
WH, Ordway L, Greenfield S (1993) Recall of recommendations
and adherence to advice among patients with chronic medical
conditions. Arch Intern Med 153:1869-1878

Kripalani S, Robertson R, Love-Ghaffari MH, Henderson LE,
Praska J, Strawder A, Katz MG, Jacobson TA (2007) Develop-
ment of an illustrated medication schedule as a low-literacy
patient education tool. Patient Educ Couns 66:368-377
Kripalani S, Yao X, Haynes RB (2007) Interventions to enhance
medication adherence in chronic medical conditions: a systematic
review. Arch Intern Med 167:540-550

Kucukarslan SN, Thomas S, Bazzi A, Virant-Young D (2009)
Using self-regulation theory to examine patient goals, barriers,
and facilitators for taking medication. Patient 2:211-220


http://dx.doi.org/10.1002/14651858.CD000011.pub3
http://dx.doi.org/10.1002/14651858.CD000011.pub3

Arch Dermatol Res (2014) 306:667-676

675

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

Langley RG, Ellis CN (2004) Evaluating psoriasis with Psoriasis
Area and Severity Index, Psoriasis Global Assessment, and Lat-
tice System Physician’s Global Assessment. J] Am Acad Dermatol
51:563-569

Langley RG, Krueger GG, Griffiths CE (2005) Psoriasis: epide-
miology, clinical features, and quality of life. Ann Rheum Dis
64(Suppl 2):ii18-ii23

Lawrence DB, Allison W, Chen JC, Demand M (2008) Improv-
ing medication adherence with a targeted, technology-driven
disease management intervention. Dis Manag 11:141-144
Lebwohl M, Ali S (2001) Treatment of psoriasis. Part 1. Topical
therapy and phototherapy. J] Am Acad Dermatol 45:487-498
Lee IA, Maibach HI (2006) Pharmionics in dermatology: a review
of topical medication adherence. Am J Clin Dermatol 7:231-236
Leiva A, Fajo M, Escriche L, Audera FJ, Lopez S, Martin MC,
Gonzalez R, Tamborero G, Garcia EM, Duro R, Orueta R, Serra
F, D’agosto PP, Miralles J, Lorente P, Llobera J, Iglesias AA,
Fernandez R, Colom MM, Buades AM, Moreno L, Vidal C
(2010) Efficacy of a brief multifactorial adherence-based inter-
vention on reducing the blood pressure of patients with poor
adherence: protocol for a randomized clinical trial. BMC Car-
diovasc Disord 10:44. doi:10.1186/1471-2261-10-44.:44-10
Lowes MA, Bowcock AM, Krueger JG (2007) Pathogenesis and
therapy of psoriasis. Nature 445:866-873

Lundberg L, Johannesson M, Silverdahl M, Hermansson C,
Lindberg M (1999) Quality of life, health-state utilities and
willingness to pay in patients with psoriasis and atopic eczema.
Br J Dermatol 141:1067-1075

Martin LR, Williams SL, Haskard KB, Dimatteo MR (2005) The
challenge of patient adherence. Ther Clin Risk Manag 1:189-199
Matsui D (2009) Strategies to measure and improve patient
adherence in clinical trials. Pharm Med 23:289-297

Menter A, Griffiths CE (2007) Current and future management of
psoriasis. Lancet 370:272-284

Mosen DM, Schmittdiel J, Hibbard J, Sobel D, Remmers C,
Bellows J (2007) Is patient activation associated with outcomes
of care for adults with chronic conditions? J Ambul Care Manage
30:21-29

Mrowietz U, Kragballe K, Reich K, Spuls P, Griffiths CE, Nast
A, Franke J, Antoniou C, Arenberger P, Balieva F, Bylaite M,
Correia O, Dauden E, Gisondi P, Iversen L, Kemeny L, Lahfa M,
Nijsten T, Rantanen T, Reich A, Rosenbach T, Segaert S, Smith
C, Talme T, Volc-Platzer B, Yawalkar N (2011) Definition of
treatment goals for moderate to severe psoriasis: a European
consensus. Arch Dermatol Res 303:1-10

Mullen PD, Green LW, Persinger GS (1985) Clinical trials of
patient education for chronic conditions: a comparative meta-
analysis of intervention types. Prev Med 14:753-781

Nast A, Boehncke W-H, Mrowietz U, Ockenfels HM, Philipp S,
Reich K, Rosenbach T, Sammain A, Schlaeger M, Sebastian M,
Sterry W, Streit V, Augustin M, Erdmann R, Klaus J, Koza J,
Miiller S, Orzechowski HD, Rosumeck S, Schmid-Ott G, We-
berschock T, Rzany B (2011) S3-Leitlinie zur Therapie der
Psoriasis vulgaris Update 2011. J Dtsch Dermatol Ges 9:S1-S104
Nast A, Erdmann R, Pathirana D, Rzany B (2008) Translating
psoriasis treatment guidelines into clinical practice—the need for
educational interventions and strategies for broad dissemination.
J Eval Clin Pract 14:803-806

Neimann AL, Shin DB, Wang X, Margolis DJ, Troxel AB,
Gelfand JM (2006) Prevalence of cardiovascular risk factors in
patients with psoriasis. ] Am Acad Dermatol 55:829-835
Nichol MB, Knight TK, Priest JL, Wu J, Cantrell CR (2010)
Nonadherence to clinical practice guidelines and medications for
multiple chronic conditions in a California Medicaid population.
J Am Pharm Assoc (2003) 50:496-507

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

71.

78.

79.

Osterberg L, Blaschke T (2005) Adherence to medication. N Engl
J Med 353:487-497

Pagliarello C, Di PC, Paradisi A, Abeni D, Tabolli S (2010)
Measuring empowerment in patients with psoriasis: the Psoriasis
Empowerment Enquiry in the Routine Practice (PEER) ques-
tionnaire. Eur J Dermatol 20:200-204

Renzi C, Abeni D, Picardi A, Agostini E, Melchi CF, Pasquini P,
Puddu P, Braga M (2001) Factors associated with patient satis-
faction with care among dermatological outpatients. Br J Der-
matol 145:617-623

Renzi C, Tabolli S, Picardi A, Abeni D, Puddu P, Braga M (2005)
Effects of patient satisfaction with care on health-related quality
of life: a prospective study. J Eur Acad Dermatol Venereol
19:712-718

Richards HL, Fortune DG, Griffiths CE (2006) Adherence to
treatment in patients with psoriasis. J Eur Acad Dermatol
Venereol 20:370-379

Richards HL, Fortune DG, O’Sullivan TM, Main CJ, Griffiths CE
(1999) Patients with psoriasis and their compliance with medi-
cation. ] Am Acad Dermatol 41:581-583

Riley KM, Glasgow RE, Eakin EG (2001) Resources for health: a
social-ecological intervention for supporting self-management of
chronic conditions. J Health Psychol 6:693-705

Sabaté E (2003) Adherence to long-term therapies—evidence for
action, WHO, WHO1-211 http://apps.who.int/medicinedocs/pdf/
s4883e/s4883e.pdf, Accessed 16 Jan 2014

Sackett DL, Haynes RB, Gibson ES, Taylor DW, Roberts RS,
Johnson AL (1978) Patient compliance with antihypertensive
regimens. Patient Couns Health Educ 1:18-21

Sahm L, MacCurtain A, Hayden J, Roche C, Richards HL (2009)
Electronic reminders to improve medication adherence—are they
acceptable to the patient? Pharm World Sci 31:627-629
Schoffski O, Augustin M, Prinz J, Rauner K, Schubert E, Sohn S,
Reich K (2007) Costs and quality of life in patients with moderate
to severe plaque-type psoriasis in Germany: a multi-center study.
J Dtsch Dermatol Ges 5:209-218

Schulman BA, Swain MA (1980) Active patient orientation.
Patient Couns Health Educ 2:32-37

Sohn S, Schoeffski O, Prinz J, Reich K, Schubert E, Waldorf K,
Augustin M (2006) Cost of moderate to severe plaque psoriasis in
Germany: a multicenter cost-of-illness study. Dermatology
212:137-144

Stein GL, Corvari L (2007) The roles of safety and compliance in
determining effectiveness of topical therapy for psoriasis. Cutis
79:32-38

Stilley CS, Bender CM, Dunbar-Jacob J, Sereika S, Ryan CM
(2010) The impact of cognitive function on medication man-
agement: three studies. Health Psychol 29:50-55

Storm A, Andersen SE, Benfeldt E, Serup J (2008) One in 3
prescriptions are never redeemed: primary nonadherence in an
outpatient clinic. J] Am Acad Dermatol 59:27-33

Storm A, Benfeldt E, Andersen SE, Andersen J (2009) Basic drug
information given by physicians is deficient, and patients’
knowledge low. J Dermatol Treat 20:190-193

Storm A, Benfeldt E, Andersen SE, Serup J (2008) A prospective
study of patient adherence to topical treatments: 95 % of patients
underdose. J] Am Acad Dermatol 59:975-980

Uhlenhake EE, Kurkowski D, Feldman SR (2010) Conversations
on psoriasis—what patients want and what physicians can pro-
vide: a qualitative look at patient and physician expectations.
J Dermatol Treat 21:6-12

van de Kerkhof PC, de Hoop D, de Korte J, Cobelens SA, Kui-
pers MV (2000) Patient compliance and disease management
in the treatment of psoriasis in the Netherlands. Dermatology
200:292-298

@ Springer


http://dx.doi.org/10.1186/1471-2261-10-44.:44-10
http://apps.who.int/medicinedocs/pdf/s4883e/s4883e.pdf
http://apps.who.int/medicinedocs/pdf/s4883e/s4883e.pdf

676 Arch Dermatol Res (2014) 306:667-676

80. Williams A, Manias E, Walker R (2008) Interventions to improve 82. Zschocke I, Mrowietz U, Lotzin A, Karakasili E, Reich K (2014)

medication adherence in people with multiple chronic conditions: Assessing adherence factors in patients under topical treatment:
a systematic review. J Adv Nurs 63:132-143 development of the Topical Therapy Adherence Questionnaire
81. Zaghloul SS, Goodfield MJ (2004) Objective assessment of com- (TTAQ). Arch Dermatol Res 306:287-297

pliance with psoriasis treatment. Arch Dermatol 140:408-414

@ Springer



	Development of an adherence-enhancing intervention in topical treatment termed the topical treatment optimization program (TTOP)
	Abstract
	Introduction
	Methods
	Literature search
	Patient qualitative focus group interviews
	Expert qualitative focus group

	Results
	Literature search
	Patient qualitative focus group interviews
	Expert qualitative focus group
	The TTOP intervention and its elements
	Patient education
	Patient--health care provider relationship


	Discussion
	Acknowledgments
	References


