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Abstract: Psoriasis is a relatively common chronic inflammatory skin disease in children for
which there is no cure. Most children have mild disease that can be managed with topical therapy
as opposed to phototherapy or systemic therapy. Despite the mild presentation of psoriasis in
most children, the disease can have a significant impact on quality of life due to the need for
ongoing treatment, the frequently visible nature of the cutaneous manifestations, and the social
stigma that is associated with psoriasis. Adherence to treatment, in particular topical therapy, is
often poor in adults and compromises response to therapy and medical provider management
strategies. Multiple factors that may contribute to nonadherence in adults with psoriasis have
been identified, including lack of education on the disease and expectations for management,
issues related to ease of use and acceptability of topical medications, and anxiety regarding pos-
sible medication side effects. There is currently no published data on adherence in the pediatric
psoriasis population; however, poor adherence is often suspected when patients fail to respond
to appropriate therapy. General strategies used to assess adherence in other pediatric disease
populations can be applied to children with psoriasis, and interventions that reflect experience in
other chronic dermatologic disorders such as atopic dermatitis may also be helpful for medical
providers caring for children with psoriasis.
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Introduction

Medical aspects of psoriasis

Psoriasis is a common, chronic inflammatory dermatosis that often develops dur-
ing childhood or adolescence.! The overall prevalence in the pediatric population is
about 1%. Although there are effective treatments for psoriasis, there is no cure, and treat-
ments must often be continued indefinitely in order to maintain clinical improvement.
Severity of the disease may range from mild, localized disease amenable to treatment
with emollients and topical medications to severe, widespread involvement that may
require treatment with a complicated regimen of topical medications and/or systemic
treatments such as methotrexate, tumor necrosis factor antagonists, and phototherapy.
Although topical corticosteroids are the most commonly prescribed topical medication
used for the treatment of psoriasis, other topical medications that may be used include
topical calcineurin inhibitors, vitamin D analogs, tar, and salicylic acid.?> Given the
chronicity of this disease, the often-visible skin manifestations, and the stigma attached
to the diagnosis, quality of life may be significantly impacted by the disease and does
not necessarily correlate with disease severity.** Most patients with mild disease are
managed by their primary care provider; however, those with more severe disease or
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who are not responding to treatment are often referred to a
dermatologist for specialty consultation and management.
When response to treatment is suboptimal, a lack of adherence
to the treatment regimen must be considered.

Definition of adherences

and general correlates

Although the terms adherence and compliance are often used
interchangeably, over time, the use of the term adherence
has become preferred. The term compliance is felt to con-
note a passive action on the part of the patient to follow the
recommendations as dictated by the provider as opposed to
amore active, interactive and dynamic process; adherence is
defined as “the extent to which a person’s behavior coincides
with medical or health advice” and nonadherence as “late
or non-initiation of the prescribed treatment, sub-optimal
implementation of the dosing regimen or early discontinua-
tion of the treatment.”* Formal studies of adherence in the
treatment of pediatric psoriasis are lacking. Anecdotally,
many parents admit and many providers suspect that adher-
ence to the medical regimen is low, in particular for patients
who fail to respond to a seemingly appropriate therapeutic
regimen.

Nonadherence may be intentional, with the patient or
caregiver deliberately not using treatments as prescribed due
to perceived lack of efficacy, side effects, or other reasons,
or unintentional, such as may result when the patient or
caregivers aspire to use the treatment as prescribed, but do
not understand the directions for use or forget.” In addition
to the negative impact on disease severity, nonadherence may
result in increased health care expenditures, adverse effects
on physical functioning and mental health, and increased
school and work absenteeism and poor school performance.
Both patients and providers may experience frustration, and
the patient—provider relationship may suffer.

In the general pediatric population, factors that may influ-
ence adherence include the following: family demographics
and functioning; parent and child characteristics; health care
system and provider variables; and child health outcomes.®
Specific factors that may contribute to poor adherence in
children with skin disease include the cost of medications,
complicated/confusing skin care regimens, poor tolerability/
acceptability of topical medications, concern over the safety
of medications, in particular topical corticosteroids, and the
time required to apply medications and perform the skin
care regimen.®

In order to improve patient outcomes and satisfaction with
treatment regimens for the pediatric psoriasis population,

decrease health care expenditures, and improve the patient—
provider relationship, it is important for medical providers
to understand the factors and behaviors that may contribute
to poor adherence, to provide an appropriate assessment for
adherence issues, and to intervene effectively. A summary
of selected barriers to adherence in children with psoriasis
is presented in Table 1.

Treatment adherence

in children with skin disease

Despite the negative implications of nonadherence and
the presumed relatively high prevalence of nonadherence
in children with dermatologic diseases, in particular with
regards to topical therapy, there are very few published stud-
ies evaluating treatment adherence in this population, and
there are none that specifically address adherence in pediatric
psoriasis. As the majority of children with psoriasis who
require treatment will be prescribed topical therapy, it may be
possible to draw comparisons from data gathered from stud-
ies of children with other dermatologic disorders for whom
topical medications are commonly prescribed, such as acne

Table | Barriers to treatment adherence in pediatric psoriasis

Patient factors
Co-morbid physical and/or mental health disorders
Disease-related social stigma
Poor coping skills in the context of chronic medical condition
Age-related and developmental stage-related limitations
Difficulty with transfer of treatment responsibility during adolescence
Caregiver/parent and family factors
Co-morbid physical and/or mental health disorders
Multiple caregivers/lack of primary caregiver
Family stress/chaotic home environment
Fear of medication side effects/safety (eg, corticosteroid phobia)
Negative family communication style and lack of problem-solving skills
Provider factors
Lack of provision of clear verbal and written treatment instructions
Failure to educate adequately on disease and expectations for
management
Treatment factors
Poor tolerability of treatment (eg, topical medications too messy/
greasy)
Treatment too time-consuming/not convenient/negative impact on
lifestyle
Complicated treatment regimen
System factors
Financial and health care insurance instability
Lack of access to alternative treatments/new technologies (eg, sprays,
telehealth)
Inadequate access to mental health providers and integrated care with
behavioral health
Insufficient advocacy and lack of awareness of disease in other settings
(eg, schools)
Noncollaborative provider—patient/family relationship
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vulgaris and atopic dermatitis. For example, a survey-based
study of 101 patients aged 1 month to 21 years with acne,
atopic dermatitis, or psoriasis identified the cost of medica-
tions and concerns about side effects as common parental
concerns that may limit adherence, although no assessment
of adherence was included in the study design.’

Adherence to topical therapy in some dermatologic stud-
ies has been assessed through the use of a Medication Event
Monitoring System (MEMS) cap, which uses a microproces-
sor to record the date and time that the medication container
is opened (AARDEX, Zug, Switzerland). For example, in a
study of 11 adolescents with acne who were instructed to
apply benzoyl peroxide gel twice daily for 6 weeks, adherence
decreased from 82% to 45% over the course of the study.!
Similarly, in a small study of six children with atopic derma-
titis who were prescribed clocortolone pivolate 0.1% cream
twice daily, self-reported adherence ranged from 71% to 97%,
while actual adherence as determined by use of the MEMS
cap was 18%—109%; adherence diminished over the course
of the study.!' Finally, in a prospective study of 26 children
with atopic dermatitis instructed to use triamcinolone 0.1%
ointment twice daily for 8 weeks, only 30% of patients were
adherent with the treatment regimen as determined by use of
the MEMS cap system. Of note, adherence increased around
the time of office visits.'?

Treatment adherence in adults with
psoriasis

Given the lack of research on adherence in pediatric psoria-
sis, a review of the adherence literature as pertains to adult
psoriasis may offer important insights. A recent review sum-
marizing the published literature on medication adherence in
adults with psoriasis found 26 studies, the majority of which
reflected relatively short-term treatment and follow-up peri-
ods and over half of which (15/26) used a self-report scale to
determine patient adherence.!* There were no studies identi-
fied that evaluated adherence to the lifestyle modifications
that are often recommended in psoriasis treatment, such as
weight loss, limiting alcohol consumption, or smoking ces-
sation, and none that attempted to distinguish between inten-
tional and unintentional nonadherence. The investigators also
commented on the variable and poor methodological design
of most studies, which limited their interpretation of results.
Despite these limitations, most of the studies still reported
low adherence rates, with those studies using a dichotomous
classification of adherence (14/26) noting adherence rates of
only 21.6%—75%.'*?" The investigators could find no consis-
tent association between adherence and sociodemographic

factors, disease severity, treatment modality (eg, topical
medications, oral or injectable medications, or phototherapy),
or quality of life. Four studies found a positive association
between treatment adherence and clinical improvement in
psoriasis symptoms (three of these studies used the same
study population).!7#7-3!

Several studies have specifically examined the differences
between subjective (self-reported) adherence and objectively
measured adherence, such as by the use of the MEMS cap
system or by counting or weighing unused medication, in
adults with psoriasis. In two studies, subjectively measured
adherence was higher than objectively measured adherence,
with a subjective adherence rate of 92% and objective adher-
ence rates ranging from 60.6% to 67%.°>* In another study
of 29 patients instructed to use topical 6% salicylic acid gel
twice daily, however, a mean adherence rate of 55% was seen
for both the objective adherence data as determined through
use of MEMS caps and unused medication weights and the
subjectively reported adherence ratings.* In an 8-week study
of adults with psoriasis prescribed twice daily salicylic acid
gel and tacrolimus 0.1% ointment, adherence as measured
objectively through the MEMS cap demonstrated a decline
from 85% to 51% over the course of the study.”” In addi-
tion, the researchers also measured adherence subjectively
through patient medication logs and found that adherence
was overstated in patient medication logs as compared to
data obtained from use of the MEMS cap. The researchers
found that for every 10% decrease in adherence, there was
a 1-point increase in psoriasis disease severity as measured
on a 9-point sum score incorporating erythema, scale, and
plaque thickness, thereby supporting the premise that better
adherence translates into clinical improvement.?

Several studies in adults with psoriasis have focused
on subjective adherence ratings to understand the factors
behind poor adherence from the patient perspective. In a
large, online survey of 1,884 adults with psoriasis who were
currently using prescription medications for the management
of'their psoriasis (92% were using topical medications, 23%
were using oral medications, 10% were using phototherapy,
and 7% were using an injectable medication), self-reported
rates of nonadherence were as follows: 46% of patients
using topical medications, 25% of patients using oral
medications, 35% of patients using phototherapy, and 18%
of patients using an injectable medication.** Forty-seven
percent of patients reported using their medication only
when they thought it was necessary. The most commonly
reported reasons for poor adherence were lack of efficacy/
frustration, forgetting, being too busy/treatment regimen too
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time-consuming or inconvenient, and the unpleasant nature
of topical medications (eg, too greasy or messy). Similarly,
in a survey of 167 adult patients with psoriasis who were
currently using a prescription topical medication for the
treatment of their psoriasis, only 48% reported adherence
with their prescribed medical regimen.** The most com-
monly reported reasons for nonadherence were forgetting as
well as using the medication only when the patient thought
it was necessary. Other reasons for nonadherence included
the expense of medications, lack of convenience, medica-
tions too messy/oily/sticky, too much time required to use
medications, and perceived lack of efficacy. Interestingly, in a
prospective study of 201 adults with psoriasis in an outpatient
setting, those with facial involvement and those with more
extensive psoriasis symptoms as well as those patients with
more frequent (ie, complex) daily dosing schedules had lower
reported adherence.®

The use of an injectable biological treatment for adults
with psoriasis, such as a tumor necrosis factor antagonist,
is associated with increased adherence. Although these
medications are generally administered no more than twice
weekly (ie, less complex dosing schedule) and are more
appealing to many patients than topical medications, it is
thought that increased efficacy of the medication may be
the predominant explanation for the higher adherence rates,
rather than improved quality of life.!®¢ Given that these
medications are delivered via injection or infusion, which
is associated with some mild physical discomfort for the
adult patient, it is not clear whether this association is also
true for children and adolescents, who generally are more
averse to painful interventions. In an anonymous survey
of 120 adults with psoriasis using a variety of topical and
systemic therapies, those with self-reported severe psoria-
sis were less adherent with treatment and reported greater
impairment on the Dermatology Quality of Life Index as a
result of their disease.?® Thirty-nine percent stated that they
were “sometimes” or “never” compliant with treatment.
Those patients with poor adherence were younger, more
likely to have an earlier age of onset of disease, and/or to have
a higher self-rated disease severity.

Intervention strategies in adults
with psoriasis

As surmised from the adult psoriasis literature, patients who
are more adherent with the treatment regimen achieve better
clinical responses. Patients, caregivers/partners, and medi-
cal providers all need to take an active role in promoting
treatment adherence. A number of different strategies have

been suggested to improve treatment adherence in adults
with psoriasis. One strategy focuses on building an effec-
tive patient—provider relationship, encouraging optimism
with the treatment regimen, and tailoring the treatment to
minimize side effects and improve acceptability by making
the regimen as easy to use as possible.’’ Such a strategy is
also a useful framework for addressing adherence in children
with psoriasis as well. Regardless of whether the patient is an
adult or a child, the caregiver/partner as well as the patient
must be successfully engaged. Effective communication
with regards to patient education on the expectations for
management and on any specific concerns regarding treat-
ment safety and potential side effects is critical. Choosing
treatments that reflect patient and caregiver/partner prefer-
ences is also important; with regards to topical medications,
this means choosing medications that need only be applied
once daily, if possible, and that have acceptable cosmetic
and galenic properties (ie, feel pleasant on the skin and are
not sticky, greasy, or malodorous). Finally, it is important
that patients and their caregivers/partners develop appropri-
ate self-management skills to manage their chronic illness
consistently and independently.

There is little in the literature, however, documenting efforts
to address educational or behavioral interventions to improve
treatment adherence in psoriasis in adults. In an evaluation of
22 adults with psoriasis who participated in a number of small
focus groups, patients expressed an interest in the provision of
an individualized education plan by their health care provider,
including both direct communication with a knowledgeable
provider and audiovisual or written materials.** The study inves-
tigators also inferred that based on the responses of the study
participants, nonadherence was at least partially influenced by
a lack of understanding of how the prescription medications
worked and how to use treatments correctly, suggesting a pos-
sible focus for educational interventions.

In an Internet-based survey of adults with psoriasis who
registered to watch a webcast sponsored by the National
Psoriasis Foundation on the topical treatment of psoriasis,
the following patient concerns were identified via online
patient-submitted questions: concern for safety of topical cor-
ticosteroids, including long-term use and side effects (30% of
questions); proper use of topical medications, including how
to determine the correct amount to apply (16% of questions),
the appropriate frequency of application, and when to sub-
stitute other therapies; and efficacy of different treatments
(11% of questions).* After watching the webcast, survey
participants reported the following educational information
most useful: information on specific medications (24%),
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information on safety of topical medications (18%), and
information on the range of therapeutic options (18%).
Corticosteroid phobia is also seen in other dermatologic
diseases such as atopic dermatitis, where it has been associ-
ated with poor adherence, confusion regarding treatment
recommendations and expectations, and lack of education
on the safety of this class of medications.***

There is little data on the use of specific educational
and/or interventional methods to improve adherence in
psoriasis in adults. However, in a 12-week interventional
study involving 20 adults with psoriasis that evaluated
the effectiveness of daily text messaging with medication
reminders and educational information determined that
the patients who received the text messages also reported
increased adherence (3.86 days per week at baseline and
6.46 at the end of the study versus no change in the pla-
cebo group).* In addition, those patients who received text
messaging also noted improved quality of life and clinical
improvement in their psoriasis symptoms. Therefore, the
limited research available on interventional strategies in
adults with psoriasis suggests that simple interventions
addressing adherence can positively impact functioning
and clinical status of the disease.

Adherence and self-management in

pediatric chronic health conditions
Across pediatric chronic health conditions, upwards of 50%
of children and adolescents are considered to be nonadher-
ent to medical treatment regimens.* As treatment regimens
increase in complexity, the likelihood of poor adherence and
health-related quality of life also rises.** As such, improving
self-management and adherence are tantamount to not only
improving health outcomes, but overall pediatric adjustment
to chronic disease.

When considering pediatric care, it is important to take
into account the multiple relationships that occur between
the psychosocial systems in which children and adolescents
live. In general, children, adolescents, and even young adults
are living with parents or caregivers, attending school or
work, and interacting with peers as well as receiving treat-
ment within the medical system. A broad-based model
describing the dynamic process in which self-management
takes place has been established.® Within the model, the
authors propose that patient-based factors (eg, developmental
level and psychological adjustment) interact with family and
social factors (eg, sharing of treatment responsibilities or abil-
ity to acquire adequate coverage for prescription medication)
to influence adherence behavior.

Developmental factors can strongly influence adherence
to medical treatment for pediatric chronic health conditions in
terms of the role that the child takes in self-management. For
example, adherence to a medication regimen for the young
child often involves strong behavioral management skills on
the part of the parent, whereas adherence for the older child
or adolescent becomes a process of shared responsibility.
Research indicates that adolescence is a critical period for
many children with a chronic medical condition, in that
adolescents often fare worse with adherence to treatment
regimens than younger children across multiple pediatric
conditions.** With adolescence also comes increasing gen-
eral responsibility, and many parents (and medical providers)
begin to transition treatment responsibility to the adolescent.
Whereas younger children may be safeguarded somewhat
from negative health outcomes if their caregivers/parents
assume active roles in treatment adherence, adolescents
often assume a larger, more independent role in their self-
management and health care process.* In adolescence, an
increase in parent—child conflict over treatment management
and adherence has also been noted.*” Parental support and
continued involvement in treatment management is recom-
mended in the transition of treatment management during
adolescence.

There are also both patient and family characteristics that
impact adherence in the management of pediatric chronic
health conditions. An example of a patient-level factor is
psychological adjustment, including the presence of mood
disorders. Mood disorders, such as depression, may interfere
with the ability of a pediatric patient to adhere to medical
treatment regimens given the presence of symptoms such as
poor concentration, fatigue, loss of interest in activities, sleep/
appetite disruption, and irritable mood.*® As such, behavioral
activation (activating oneself to participate in tasks and
activities) is critical to self-management and adherence and,
in turn, is a factor often impeded by depression. Similarly,
parental/caregiver depression can also have negative effects on
pediatric treatment management by impeding parental engage-
ment in the demands of the medical treatment regimen.>!

At the family systems level, when medical treatment
is shared by family members, an understanding of treat-
ment responsibilities becomes paramount to success in
managing pediatric chronic health conditions; however,
when treatment allocation is not understood or discussed
collaboratively within the family, treatment adherence and
management suffers. Within the family system, shared
responsibility (and understanding) for self-management of
medical treatment is associated with improved adherence.™
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While interventions can be implemented for child and/or
parent factors independently, intervening with both parents
and children/adolescents together can be attempted, though
it is more complex. Behavioral family systems therapy and
multisystemic therapy have both been used with limited suc-
cess in addressing family self-management and adherence
to pediatric treatment.**-*

At a broader systems level within the medical setting,
a self-management training and clinical process model has
been developed at our institution to improve the way medical
providers address family self-management and adherence
needs in point-of-care settings. Recent state and national
health care funding initiatives have prioritized health educa-
tion and pediatric health behavior change in order to better
meet families’ self-management and adherence needs.>>¢ In
this way, each system works together (ie, child/adolescent,
caregiver/provider, and medical provider) to influence self-
management, adherence, and health outcomes.’

Measurement of adherence
With current health care reform initiatives and the emphasis
on clinical efficiency as well as effectiveness, the topic of
valid and applicable adherence measurements in clinical
care is critical for pediatric populations.’”*® A variety of
assessment methods are available for use in this population,
ranging from self-report to electronic monitoring (EM), the
latter of which is considered the gold standard in adherence
measurement.® Advances in EM, such as incorporation
into blister packs and tubes, are reportedly being developed
but are not available for general use (Bernard Vrijens,
AARDEX, personal communication, March, 2013). When
such technology does become widely available, it will pro-
vide an opportunity for use of a more standardized process
for the objective assessment of adherence with regards to
dermatologic conditions, including psoriasis, and also with
regards to possible interventions in clinical practice.
Herzer et al provided a discussion of the pros and cons
of the clinical application of EM with regards to adher-
ence in pediatric chronic health condition assessment and
intervention.®' To date, only two studies and one case report
have examined the effects of providing EM feedback in pedi-
atric care; all three demonstrated positive, sustained results
during treatment.®* % While these results are encouraging, any
EM study should be weighed against common limitations:
EM technology is costly, requires some training, and involves
extra clinical time, which may be a deterrent for some inves-
tigators and providers. The benefits of EM include improved
objectivity in assessment of adherence over patient recall and

the ability to identify trends in self-management, particularly
with those EM devices that provide calendar feedback
formats.®! Such objective information regarding adherence
in a pediatric population, in turn, allows for shared decision-
making about strategies for treatment management.*

Adherence and self-management

in pediatric dermatologic disorders
Estimates of adherence rates for patients with chronic skin
conditions are thought to be similar to the general pediatric
chronic illness population, at about 50%.° Despite the recom-
mendations in the general pediatric chronic health conditions
adherence and self-management literature for the use of EM as
an intervention to enhance treatment adherence, it is difficult to
quantify the usage of specific topical medications as it is hard
to verify the quality of the application (ie, volume actually used
directly on the skin and correct distribution of application).
Therefore, the subpopulation of children with a dermatologic
disorder is underrepresented in the pediatric chronic illness
adherence literature and warrants further attention.

Similar to the adult population, a number of barriers to
adherence in pediatric patients with dermatologic disorders
have been identified, such as inconvenience, time constraints,
difficult/unclear instructions, and fear of side effects.’ All
these adherence barriers are thought to be even more signifi-
cant among children and adolescents with chronic skin condi-
tions, due to the influence of age-related and developmental
stage-related factors.®> Specifically, as children move into
adolescence, they are beginning to want to take control of their
bodies and may want more choices in the treatment options
for their dermatologic disease. Despite this desire to take more
responsibility and to have more independence, adolescents
also may need more support from caregivers/parents and
medical providers in developing time management skills to
accommodate their medical treatment regimens into their daily
routine, as the topical medications may be sticky or greasy,
may impact their involvement in activities after application,
and may be time-consuming to apply correctly. For example,
family communication strategies and problem-solving skills
to minimize conflict during this transfer of responsibility for
the treatment regimen from parent to adolescent is important
because this transition is often difficult to navigate for the
patient and their caregivers in general chronic health care
conditions and is believed to be similarly so for the pediatric
dermatology population as well.

As mentioned previously, psoriasis in adults is associated
with a number of psychosocial difficulties (eg, daily functioning
and quality of life). A number of these psychosocial factors
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are considered barriers to adherence and are especially salient
among a pediatric dermatology population. Appearance-related
concerns are one of the dominant experiences of youth with
psoriasis.®® Specifically, social marginalization and social
reactions (or fear of these potential social reactions) to the
cutaneous manifestations of disease are even more devastating
to adolescents, given the “imaginary audience” and “personal
fable” developmental phenomenon. Developmentally, adoles-
cents typically believe that the whole world is watching them
and that they are the only ones to have experienced negative
situations.®” The negative experience of one’s own skin that
children/adolescents with dermatologic disorders encounter
is also related to poor self-esteem, increased stress, develop-
ment of psychopathology (eg, anxiety/phobias, depression),
and suicidal behaviors and other functional impairments
(eg, vocational/school avoidance). It is important to note,
however, that the severity and intensity of the actual derma-
tologic symptoms is not always proportional to the level of
psychosocial distress demonstrated by any given pediatric
patient; therefore, clinical interventions need to be developed
for all children and adolescents with dermatologic disorders,
regardless of symptom severity.®

There are no published clinical interventions to date that
provide recommendations for strategies in working with
adherence in the pediatric psoriasis population; however,
there are modest findings from the pediatric atopic dermatitis
literature that can be applied to pediatric psoriasis. These
atopic dermatitis interventions include the use of written
action plans that include a clear outline of the medical regimen
including the type of task (eg, bathing, application of topical
medications, and dosing of oral medications), the frequency
and location of the application of the medications, and how to
adjust the intensity of treatments utilized when dermatologic
symptoms are better/worse (ie, self-management) over time.
There are examples of written action plans in the literature that
use a stoplight color-coding system to aid in health literacy
and understanding of the often-times complicated medical
regimen associated with atopic dermatitis.®

In addition to the intervention recommendation for all
medical providers to provide a detailed, simple written action
plan to patients and families with atopic dermatitis, the medical
provider also needs to intervene by directly educating patients
and families. Five domains affecting treatment adherence in
pediatric atopic dermatitis have been suggested, including
1) convenience of medication use, 2) impact of the disease
versus the medication use on the lifestyle of the patients and
caregivers, 3) caregiver education, 4) parent—physician rela-
tionship, and 5) alternative treatments.® More specifically,

medical providers need to be able to address these domains by
demonstrating the correct application of topical medications,
discussing the side effects of topical and systemic medications
(eg, corticosteroid phobia), and providing a rationale for the
benefits of the use of the prescribed medications and other
interventions. If the caregivers/parents and the patient do not
feel that their concerns and other barriers to the successful
implementation of the medical regimen have been addressed,
then the patient will likely be less successful with adherence
and self-management.” Medical providers need to ensure that
the caregivers/parents and the patients understand the logistics
of completing their medical regimen and that they have “buy
in” that all aspects of the medical regimen recommendations
are beneficial. Medical providers also need to ensure that they
are familiar with all the potential treatment choices available
to patients, strive to provide the most simple options, and
enlist the help of new vehicles and technologies (eg, sprays)
to provide optimal care for children and adolescents with a
given dermatologic disease.®

An acknowledgment by the medical provider of the close
association of psychosocial factors and stress with pediatric
dermatologic disorders, including the important role of men-
tal health providers in providing psychological interventions,
is paramount. In discussions with patients and caregivers/
parents, both general pediatric medical providers as well
as dermatology specialists have an equal responsibility to
minimize the stigma of skin disease in our society by normal-
izing the typical psychosocial difficulties often associated
with skin conditions and by emphasizing the importance of
addressing the psychological needs of the child. The effects
of a wide variety of psychological interventions for atopic
dermatitis have been summarized and found that the most
effective psychological interventions were a combination of
stress management, relaxation and habit-reversal therapy.”!
Recommendations also included the consistent use of well-
established measures of disease symptoms and behavioral
outcomes in future interventional studies for atopic derma-
titis, such as the Severity Scoring of Atopic Dermatitis and
the Eczema Area and Severity Index.”! An extension of the
clinical recommendations regarding behavioral intervention
in the pediatric atopic dermatitis literature to the pediatric
psoriasis population appears relevant and prudent.

Clinical recommendations to
improve adherence in pediatric
psoriasis

Health care providers play a significant role in promoting
treatment adherence. Table 2 provides a list of steps and
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Table 2 Interventions to increase adherence in pediatric psori-
asis patients

Educate family
Medical knowledge Discuss severity, contributing factors, and clinical
course of psoriasis

Treatment options  Discuss topical therapies, phototherapy, and
systemic therapies

Discuss efficacy, safety concerns, and potential
side effects

Establish expectations for improvement

Define flare (consider use of photodocumentation)
Collaborate on treatment plan

Provide recommendations and agree on treatment plan

Assess and address barriers to adhering to treatment plan

Time constraints Identify priorities or enhance time management
Financial resources Involve social work; work with pharmacy or
insurance company on financial assistance

Use technology (eg, smart phone alarms/texts);

frequent follow-up

Forgetfulness
Treatment aversion Problem-solve ways to cope/distract; involve
psychologist

Mental health/family

issues

Assess, normalize, and validate; involve
psychologist

Assess confidence in adherence

If high, provide positive reinforcement

If low, revisit and problem-solve barriers

Develop written action plan

Define type of interventions (eg, general skin care, injections,
phototherapy, topical/oral medications) and frequency
Define site-specific application for topical medications
Include treatment adjustments for “flares”

Follow-up assessments

Reassess adherence Reassess at every follow-up evaluation

Increase frequency of follow-up as needed

(eg, with any change in treatment plan or if disease
not well-controlled)

Problem-solve barriers as needed

interventions that medical providers can follow during
treatment-related discussions to enhance patient adherence
in pediatric psoriasis. First, providing appropriate education
to patients and families on the pathophysiology of psoriasis
and likely clinical course can enhance motivation for treat-
ment as well as link treatment options directly to the cause
and course. Using developmentally appropriate language
is important so that children and adolescents of all ages
can develop an understanding of their condition and treat-
ment regimen. Subsequently, a careful review of treatment
options should be forthcoming, including any possible safety
concerns and side effects, in order to help families decide
realistically which treatment(s) will be most successfully
implemented.

Once a treatment regimen has been agreed upon by the
medical provider, the patient, and the caregivers/parents,
a thorough assessment of potential barriers to adherence

can begin by a discussion that “normalizes” adherence
difficulties. It should be recognized that nonadherence can
occur even with the most committed families. If families
are unable to verbalize potential challenges, a discussion of
their prior treatment experiences with regards to adherence
or health behaviors can highlight potential barriers, as can a
review of very typical adherence challenges such as forget-
fulness or time issues. Table 1 also outlines some possible
solutions for common adherence issues seen within pediatric
psoriasis that medical providers can discuss with families.
A more detailed assessment and discussion of potential
problem-solving interventions may be needed when treat-
ments are recommended for specific daytime or nighttime
routines. For example, the medical provider can review
the typical bedtime routine and can help families to think
more clearly about how to integrate recommended treatments
and to identify potential obstacles during this time.

Financial hardship is a common concern that can affect
treatment adherence and can often be mitigated through advo-
cacy with regards to insurance company policies, particularly
when providers can demonstrate the clinical evidence in sup-
port of the treatment that is being recommended. For patients
who frequently forget to take an oral medication or to apply
topical medications, adherence can be improved through the
use of cell phone alarms, text messages, or more frequent
follow-up care. The fact that patients often find the applica-
tion of topical medication aversive (ie, greasy, sticky) is a
significant barrier to adherence. Therefore, medical providers
can highlight the importance of exploring a range of possible
topical medications with patients, then problem-solve how
and when to apply the topical medication to minimize this
negative experience.

If psychological adjustment to the medical condition
and the treatment regimen appears to be a major barrier to
functioning and adherence, a referral to a psychologist may
be recommended to strengthen coping skills. Similarly,
addressing mental health issues or problematic family func-
tioning and communication may be necessary for optimizing
adherence. Referral to a psychologist or other mental health
provider that utilizes evidence-based psychological care can
positively impact adherence by treating phobic responses
to seeing one’s own skin if this limits willingness to apply
topical medications, by treating depression that has been
suppressing self-care activities, and by enhancing coping
with medication injections or pill-swallowing to allow for
successful implementation of systemic therapy. Families
can also be referred for psychological care when family
communication strategies limit the ability to effectively
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share care responsibilities, especially among adolescents, or
when parental mental health issues (eg, depression) impede
the provision of adequate emotional support or structure for
management.

Once barriers are identified and a plan to address these
barriers is in place, an assessment of patient (and caregiver/
parent) confidence, often using a 1-10 scale, can be helpful.
For example, periodic assessment of the level of patient
confidence can be used to highlight patient strengths (“Great,
you are a 6 on the confidence level; what helps you to feel
that confident?”). At the same time, that same rating can be
used to enhance motivation for increased adherence (“So, you
are at a 6; what would it take for you be at a 7? What would
need to happen?”). If significant barriers are identified by
the medical provider that cannot be addressed within the
medical visit or the current medical regimen, options include
switching treatment plans to one with fewer barriers or plac-
ing a referral to a psychologist to provide a more detailed
assessment of adherence issues.

When the treatment plan has been refined and agreed upon
by the medical provider, patient, and the caregiver/parent
verbally, the use of a simple, direct written action plan that
includes a clear outline of the medical regimen is important.
The written action plan should include site-specific treatments
(eg, scalp, face, body, hands/feet) as well as general skin care
recommendations. In particular, families benefit from a clear
definition of what constitutes a psoriasis “flare” and how to
adjust specific treatments when intensification or de-escalation
of treatment is needed. Use of photodocumentation demon-
strating various manifestations of disease severity can be used
as an educational and interventional tool with families. Given
that many families may come to their first visit with untreated
“flaring” psoriatic disease, this may be an optimal time to
initiate patient-specific photodocumentation, with subsequent
photodocumentation performed at follow-up evaluations as
the disease improves. Review of photodocumentation over
time allows for patients and caregivers/parents to be able to
better judge response to therapeutic interventions, which can
be initially underestimated.

Finally, the importance of close medical follow-up cannot
be overstated, especially given the observation that treatment
adherence increases around the time-of-office appointments.
While frequent visits for the purpose of enhancing adherence
is not sustainable in the long term, when new adherence
behaviors are being developed, follow-up within 2—4 weeks
can help to positively reward self-care while also offering
the opportunity for early reeducation or barrier mitigation.
Importantly, acknowledgment by the medical provider that

there are likely to be some adherence challenges is important,
and maintaining a constructive solution-focused (rather than
punitive) approach is essential.

Innovation in pediatric

psoriasis care

The current health care reform initiative highlights the
provision of integrated psychosocial and medical care of
patients.”” Many skin conditions present a considerable psy-
chosocial challenge, and psychosocial stress can potentially
worsen psoriasis.®® A coordinated treatment approach can
promote successful and comprehensive care by addressing
the biological, psychological, and social aspects of psoriasis,
thereby facilitating optimal adherence and patient quality-of-
life outcomes. “Psychodermatology clinics”, during which
patients have access to both dermatologic as well as mental
health providers, are one innovative mechanism for provid-
ing integrated care. Advantages to this approach include
decreased stigma of addressing mental health concerns, more
immediate provision of (brief) psychological interventions,
and increased access for families.”” A model utilizing inte-
grated care in the treatment of children with atopic dermatitis
has been described by LeBovidge et al and can be extended
to pediatric psoriasis.™ In this clinic, all families were offered
the opportunity to meet with a psychologist, with 70% of
families utilizing this service. Of note, adherence concerns
were highlighted as one of the primary reasons for patients
requesting to meet with the psychologist (eg, caregiver/
parent feeling overwhelmed with managing the child’s der-
matologic condition and difficulty following through with
treatment recommendations).” Challenges to this provision
of integrated care include sustaining a financial business
model, although the utilization of health and behavior billing
codes, which allow for insurance payment for psychological
care for medical diagnoses, has been successfully used in
integrative care models.”*”

Telehealth is another means of providing innovative
quality care and has been used effectively to foster adher-
ence across other pediatric chronic illness populations.”
Telehealth may be particularly useful in managing condi-
tions that require acute visual assessment of skin symptoms,
such as pediatric psoriasis. Recent investigations have
documented equivalent outcomes between adult psoriasis
patients seen for in-person office visits versus those who
submitted photodocumentation of skin status via email
and who subsequently received emailed recommendations
and prescriptions.”” “Teledermatology” has been consid-
ered an adherence-enhancing mechanism by facilitating
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home-monitoring, empowering patients, and strengthening
patient—physician collaboration, with some evidence of a
positive impact on adherence behaviors borne out in the
literature.* Both adult psoriasis patients and medical provid-
ers have reported both benefit and satisfaction with the use
of mobile teledermatology.”

Another innovative intervention for pediatric psoriasis is
through the further use and development of EM measurement
in medical clinics. Although EM, including the use of MEMS
caps, has been utilized in small studies in the adult psoriasis
literature with some success, there are no examples of the use
of MEMS caps in the pediatric psoriasis literature. Despite
some of the limitations of the current EM methodology,
Balkrishnan et al demonstrated that commonly used skin oint-
ments, gels and creams could be placed in bottles fitted with
MEMS caps without loss of stability or efficacy.*? Therefore,
medical providers working with children with psoriasis may
be able integrate the use of MEMS caps into their routine
clinical care to identify patient-specific patterns of medica-
tion administration and to enhance adherence and treatment
planning with patients and their caregivers/parents. This is
especially useful within the pediatric psoriasis population as
the vast majority of children and adolescents with psoriasis
utilize topical medications and routine outpatient follow-up
visits occur regularly.

Future directions

There are many opportunities for future research in adherence
in pediatric psoriasis. Specific areas for future inquiry include
the following: incorporating patient and caregiver/parent
preference in the selection of specific treatments; identifying
the impact of psychosocial distress (eg, body image issues)
in coping/adjusting to the disease; assessing barriers to adher-
ence and the development of effective written care plans; and
further evaluation of innovative care models such as integrated
psychodermatology clinics, teledermatology technology,
and EM methodology. Evaluating the effectiveness of estab-
lished interventions that have been utilized with other health
behaviors and that promote adherence such as motivational
interviewing or of newer treatment approaches such as accep-
tance and commitment therapy, may both strengthen treatment
outcomes as well as elucidate key motivational factors relevant
to self-management and adherence in pediatric psoriasis.”%

Conclusion

Pediatric psoriasis is a chronic skin condition that may
be associated with significant disease burden and negative
physiologic and psychosocial outcomes. As such, adherence

issues are present for children with psoriasis as they are with
other chronic health conditions and may be exacerbated by
the characteristics of topical medications commonly used, the
visible nature of the disorder on the skin, and the impact of
stress on the severity of the disease. It is prudent for medical
providers to assume that barriers to adherence are present
for each and every patient, and it is incumbent on providers
to actively address these barriers both through verbal com-
munication and in written action plans in order to increase
patient and parents confidence and self-management skills.
Fortunately, health provider-directed adherence interventions
have been shown to improve health behaviors in pediatric
patients with chronic health conditions, and these interven-
tions can be extended to the pediatric psoriasis population.
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