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v

Successful medical care rests upon three pillars: making the right diagnosis, prescribing the right 
treatment, and getting patients to take the medication. Medical school and postgraduate training focus 
heavily on two of those elements: making the right diagnosis and prescribing the right medication. Far 
less attention—much too little—is paid to what it takes to get patients to take their medication.

As a result, the foundation for treatment success is rotten, and too often patients have less than 
optimal outcome because they have less than optimal adherence to treatment. Everyone knows this—
including patients, doctors, pharmaceutical companies, insurers, and government regulators. Everyone 
wants adherence to be better. Improving adherence would be a win-win-win for all concerned.

How can we get there? Thích Nhất Hạnh, a Vietnamese Buddhist, had some very good advice: 
“When you plant lettuce, if it does not grow well, you don't blame the lettuce. You look for reasons it 
is not doing well. It may need fertilizer or more water or less sun. You never blame the lettuce.” 
Blaming the patient for poor adherence is not helpful. The responsibility is on us. The way we in the 
healthcare system prescribe medication is simply not a good approach for getting patients to take their 
treatment.

In this book, we discuss how poor adherence to treatment is or, in other words, how poorly we in 
the healthcare system are at getting our patients to take medication. We describe novel, basic, funda-
mental truths about what must be done to have any hope of getting patients to take medication well. 
We focus on practical tools and advance psychological methods to help patients achieve what we all 
want: better adherence and better outcomes.

Winston Salem, NC, USA Steven R. Feldman 
 Abigail Cline 
  Adrian Pona 
  Sree S. Kolli 
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Chapter 1
Reasons for Nonadherence

Adrian Pona, Abigail Cline, and Steven R. Feldman

 Introduction

Poor patient adherence is especially challenging in the field of dermatology, where only 50% of 
patients with chronic skin conditions adhere to the treatment plan outlined by their provider [1]. About 
one-third of patients never redeem their prescriptions from a dermatology clinic. Even if patients do 
fill the prescriptions, adherence often drops off after a few days. Poor adherence leads to poor health 
outcomes and increased financial expenditure for patients. By recognizing and addressing common 
barriers to treatment adherence, providers may help patients successfully incorporate and adhere to 
treatment regimens. Improving patient adherence may provide a convenient way to improve patient 
outcomes and decrease healthcare costs.

While there are various reasons for nonadherence, one conceptual model of barriers to adherence 
focus on patient, prescriber, and healthcare system factors [2]. Nonadherence can also be categorized 
into three phases: initiation, implementation, and persistence. Initiation includes failure to fill and 
begin taking a prescription [3]. Implementation is the patient’s ability to agree, comprehend, and 
translate the healthcare provider’s instructions. Finally, persistence involves maintaining the recom-
mended treatment regimen [3, 4].

This chapter will first discuss barriers specific to patients, providers, and healthcare systems, then 
it will discuss common barriers that are shared between patients and providers.

 Patient-Centered Barriers

Patient barriers create a significant practice gap in all specialties. A patient-centered approach may 
help providers investigate potential risks for nonadherence. To bridge practice gaps, patient barriers 
must be recognized. Patients may fail to take their medication unintentionally or intentionally. 
Unintentional nonadherence may be related to forgetfulness, complex treatment regimens, and 
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psychiatric illnesses [5–8]. Reasons for intentional nonadherence may include patient beliefs, fear of 
adverse effects, and patient preference (Table 1.1) [9].

A patient’s beliefs can influence whether they initiate, implement, and persist with therapy. 
A patient may believe he received the wrong diagnosis, and therefore wrong medication, from his 
provider. If a patient feels he was not adequately examined and understood, he may be less likely to 
fill or take the suggested medication. A patient might also believe his condition is only temporary, and 
therefore prematurely stop therapy after some improvement. This can be especially challenging in 
chronic conditions that require continuous treatments [10].

A common reason for intentional nonadherence is a patient’s fear of adverse effects due to the 
medication [11]. “Steroid phobia” describes negative feelings and beliefs about using topical cortico-
steroids. Common concerns about topical corticosteroids include skin thinning, the potential of topi-
cal corticosteroids to affect growth and development, and nonspecific long-term effects [12]. In one 
study, prevalence of steroid phobia in caregivers of children with atopic dermatitis (AD) reached 
about 38% [12]. If patients or caregivers fear of the topical corticosteroid side effect profile, they may 
be less willingness to use the medication as prescribed.

Patient preferences can impact adherence; therefore, a patient-centered approach may be helpful. 
Addressing and reconciling patient goals and preferences can help providers and patients agree on a 
feasible treatment regimen [13]. For example, some patients with severe psoriasis may prefer oral 
over injectable medications, even if the injectable medication is more likely to result in better disease 
control. Patient preference of a particular vehicle formulation for their topical medication may also 
impact their level of adherence [14, 15]. Subjects satisfied with their prescribed medication are more 
adherent than unsatisfied subjects (P < 0.001) [16].

 Prescriber-Centered Barriers

Although the responsibility for poor adherence is often placed on patients, there is much that physi-
cians and the healthcare system can do to enhance adherence behavior (Table 1.2). Providers may 
contribute to patients’ poor adherence by prescribing expensive medications that patients cannot 
afford, recommending complex regimens that are difficult to follow, and failing to adequately educate 
patients on the medication’s benefits and side effects. All of these factors lead to a poor patient- 
provider relationship, which can also result in poor adherence [11]. By recognizing and addressing 
provider-specific barriers, providers can standardize how they prescribe and improve adherence out-
comes in patients.

The high cost of prescription drugs means many patients cannot afford their medications. Patient 
may fail to pick up their medications, skip doses to make the medication last longer, or stop treatment 
early due to the cost. However, providers are often unaware how much medications will cost patients. 
Providers and patients often fail to seek out pricing information before filling prescriptions. Prescribing 
generic prescriptions increases the likelihood that the patient can afford a medication [17].

Table 1.1 Intentional and 
Unintentional Reasons for 
Nonadherence [1–14]

Intentional Unintentional

Patient beliefs Forgetfulness
Fear of adverse effects Lack of health-related education
Patient preference Psychiatric illnesses
Complex treatment regimen Poor communication
Medication cost Failure to refill medication
Insurance difficulties Limited access to healthcare
Poor patient-physician relationship Poor patient-physician relationship

A. Pona et al.
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Complex treatment regimens often confuse patients and decrease their motivation, leading to poor 
adherence. Prescribing multiple medications after one office visit or adding prescriptions on top of a 
large list of medications, can reduce patient adherence. Simplifying treatment regimens reduces the 
burden of treatment and increases the likelihood that patients will adhere. Patients are more likely to 
follow a once daily treatment compared to twice daily. Combination medications also reduces the 
burden of treatment and increases adherence [11, 18, 19].

Poor communication by the provider to the patient can also result in poor adherence. Providers 
may not adequately explain the patient’s condition, the need for medication, treatment expectations, 
and potential adverse effects. Patient education is be a key component of the clinical encounter. It 
offers an opportunity to address patient concerns and build a strong patient-provider relationship. By 
failing to communicate basic information, healthcare providers may jeopardize a patient’s disease and 
treatment understanding and overall adherence [11, 20, 21].

Prescribers who fail to create a strong bond with their patient may increase the risk of nonadher-
ence. Using a patient-centered approach may strengthen trust between both parties and prevent a poor 
patient-provider relationship [11, 22–24].

 Healthcare-Centered Barriers

Healthcare-associated barriers to adherence include limited access to healthcare, restricted formular-
ies, switching to a different formulary, and high costs for medications, copayments, or both [25–27]. 
The patient, provider, pharmacies, hospitals, insurance, and pharmaceutical companies are all compo-
nents of the healthcare system [28].

Factor that create poor access to healthcare— including living in an area with poor access, lack of 
transportation, lack of adequate insurance, financial issues, and absence of other resources— also 
influence adherence [17, 29]. Other healthcare-associated factors that may influence adherence 
include extensive waitlist for an appointment with a specialist, lengthy wait time within the clinic, and 
confusing healthcare referral systems [30–32].

Insurance also has a strong influence on healthcare-associated nonadherence. Insurance issues 
include difficulty finding in-network healthcare providers, drug plans that do not cover certain pre-
scription medications, and unaffordable copayment [11, 22, 23, 33]. For example, providers may not 
prescribe the best medication if it does not fall in a patient’s restricted network formulary [34]. Such 
limitations impact the patient, provider, and healthcare system.

 Common Barriers of Patients and Providers

Most adherence barriers are described as patient-oriented, but reframing common barriers as 
provider- oriented can help physicians influence adherence [11]. The focus of this section is to iden-
tify and discuss barriers to medication adherence that are common to both patients and providers 

Table 1.2 Patient, prescriber, and Healthcare-Centered Barriers to adherence [1–9, 11–18]

Patient-centered barrier Prescriber-centered barrier Healthcare-centered barrier

Forgetfulness Complex treatment regimen Limited access to healthcare
Psychiatric illness Prescribing high cost medications Restricted formularies
Patient beliefs Poor communication Medication cost
Fear of adverse effects Switching formularies
Patient preference Copayments

1 Reasons for Nonadherence
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(Table  1.3). Examining shared barriers from both patients and providers highlights each of their 
specific responsibilities to address these concerns.

 Treatment Education

 Patient

Poor patient education is a common cause of unintentional nonadherence [4]. Patients may have 
insufficient understanding of the reasons, benefits, and adverse effects of the prescription medication 
[17]. A patient’s capacity to process and understand basic medical information is defined as health 
literacy. [35, 36] In the United States, an estimated 90 million have poor health literacy skills [37]. In 
a study investigating health literacy in the United States, 12% of adults had proficient health literacy, 
53% had intermediate, 22% had basic, and 14% had below basic health literacy [38]. Limited health 
literacy is associated with poorer patient-physician communication, health-related skills, and health 
outcomes. Poor health literacy is also associated with nonadherence [39]. Patients may not understand 
the importance of continuously using their medication in chronic conditions, as the terms controlled 
and cured may be confusing [40]. When psoriasis subjects were asked about their reasons for not 
applying topical corticosteroids, 20% reported inadequate knowledge about their disease [16]. 
Recognizing poor health literacy and explaining the rationale behind the prescribed medication can 
bridge patient education gaps.

 Provider

There is a link between patient adherence and provider-patient communication, Communication con-
tributes to the patients’ understanding of the illness, the need for medication, and the risks and benefits 
of treatment. However, if a provider insufficiently addresses these areas, patients may leave feeling 
confused about their diagnosis, their medication, and their treatment plan [17]. Providers may also 
cause nonadherence by not providing a definitive diagnosis, providing too much information, or 
avoiding simple language [4, 41, 42].

Table 1.3 Common 
barriers for patients and 
providers [6]

Patient Provider

Treatment education

Poor health literacy Poor communication skills
Beliefs and perception of symptoms

Fear of adverse effects Believing patients are adherent
Treatment dissatisfaction Failure to acknowledge patient beliefs
Forgetfulness

Failure to remember regimen Failure to provide instructions
Psychiatric illness

Depression Failure to recognize psychiatric comorbidities
Anxiety Failure to provide appropriate referrals
Cost and insurance

Lack of insurance Writing expensive prescriptions
Expensive copay Failure to provide patient assistance
Complex treatment regimen

Polypharmacy Prescribing multiple medications
Inability to follow instructions Failure to offer prompt return visit

A. Pona et al.
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One study investigated whether dermatologists provide inadequate education to their patients. A 
checklist containing diagnosis, treatment duration, frequency of application, dosage, drug effect, 
medication name, and possible adverse effects assessed whether the physician provided basic educa-
tion. Patients were then asked about their education 10 days after the clinic visit. During the clinic 
visit, no physician mentioned drug price or potential adverse effects, and only 18% of physicians 
mentioned dosage. While all physicians mentioned the medication name and frequency of applica-
tion, only 65% mentioned diagnosis and treatment duration. At Day 10, 12% of subjects knew the 
medication dosage, 35% knew treatment duration, 41% knew their diagnosis, 47% were concerned 
about side effects, and 71% knew the application frequency [20].

 Beliefs and Perception of Symptoms

 Patient

Patient beliefs, such as misconception of disease severity, perceived ineffectiveness of treatment, and 
fear of adverse effects, can impede patient adherence [43, 44]. Some patients believe they are invul-
nerable to illness and therefore refuse the recommended treatment [45]. Other patients stop treatment 
prematurely because they believe the treatment is ineffective. Common reasons for nonadherence in 
psoriasis patients include perceived low efficacy of treatment, time consuming regimens, and poor 
aesthetic appearance of treatment [46]. Patient belief of disease clearance can cause patients to 
decrease their dosage or completely discontinue treatment [4]. If patients do not perceive therapeutic 
effectiveness from their treatment, their motivation and adherence, to treatment could decrease.

 Provider

Healthcare provider’s assumption that their patient is adherent may pose a barrier. A cross-sectional 
study explored how many primary care providers believed that their patients were adherent to their 
medication and how many of those patients were actually adherent. About 50% of primary care pro-
viders incorrectly estimated that their patients were adherent to their medication. Of the primary care 
providers who incorrectly estimated, providers were more likely to overestimate than underestimate 
the number of adherent patients (P = 0.05) [47]. Another study reported 9% of healthcare providers 
believed their patient would truthfully admit in failing to fill their prescription; however, 83% of 
patients admitted they do not mention their unfilled prescription to their primary care provider [48]. 
Reasons why patients might withhold such information include fear of embarrassment, punishment, 
or the provider’s overreaction [40].

 Forgetfulness

 Patient

Forgetfulness may be the most common reason for nonadherence [49–53]. When acne subjects were 
asked why they were nonadherent, 66% specified “forgetting” their medication, and 15% stated they 
were just too busy [54]. In an online survey of psoriasis subjects being managed with biologic therapy, 
44.4% of adalimumab treated subjects and 3.2% of ustekinumab treated subjects reported nonadher-
ence secondary to forgetfulness [55]. Similar findings in AD reported 92% of subjects forgot to take 
their medication at one point in time [56].

1 Reasons for Nonadherence



6

 Provider

Around 50% of patients cannot recall physician instructions after a clinical visit [57, 58]. Focusing 
patient management by improving forgetfulness through behavioral and commercial services may 
bridge this barrier to adherence [17]. Written action plans are a promising intervention to improve 
adherence. A prospective clinical trial enrolling 35 pediatric AD subjects were given an eczema action 
plan at baseline visit and were followed for 12 months. The action plan contained instructions on daily 
medication use. Efficacy was measured by disease severity. At 12 months, 80% of subjects improved 
and 68% of caregivers felt the action plan was helpful [59]. Commercial services that may help 
include reminder devices, mobile applications, games, and other modes of technology although effi-
cacy is limited [60].

 Psychiatric Illness

 Patient

Depression may be a foremost predictor of adherence [11, 61]. Depression is more prevalent in pso-
riasis patients (9.1%) compared to the general population (5.4%, P < 0.001) [62]. Elderly patients 
with psoriasis suffering from depression are less likely to maintain adherence to topical corticoste-
roids (P < 0.01) [63]. In addition to depression, anxiety is prevalent in 6.3% of psoriasis subjects 
compared to non-psoriasis control (P < 0.001) [62]. Psoriasis patients with minimal anxiety have 
better adherence rates to biologic therapy than patients with severe anxiety [64]. Recognizing and 
acknowledging psychiatric comorbidities could improve treatment outcome.

 Provider

Due to the prevalence of psychiatric comorbidities in dermatology, failure to recognize such limita-
tions in the patient may jeopardize adherence and treatment outcome [62, 65–67]. Dermatologists do 
not routinely screen for depression, so the prevalence of depression in dermatology patients may be 
underestimated [68]. Recognizing depression in dermatology patients, recommending treatment of 
psychiatric illnesses, and referring them to proper mental health services during the clinical encounter 
may help improve quality of life and overall treatment outcome, as well as decrease the risk of non-
adherence [17, 69].

 Cost and Insurance

 Patient

The most common reason for nonadherence in biologic therapy was cost. In survey responses, 18.5% 
of patients reported adalimumab as unaffordable, whereas 22.6% of patients reported ustekinumab as 
unaffordable [55]. Due to increasing drug costs, 11 to 26% of patients insured by Medicare skip doses, 
divide the medication dose, and refuse to fill the prescription [70–74]. Risk factors associated with 
financial-related nonadherence includes socioeconomic status, minorities, and comorbidities [72, 74, 
75]. A cross-sectional survey study exploring cost-saving strategies that may influence adherence 

A. Pona et al.
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reported 39.6% of survey responders used at least one cost-saving strategy. Subjects who received free 
samples (OR = 1.18; P = 0.04), split their medication (OR = 1.45; P = 0.001), and were being man-
aged with more than 10 medications (OR = 1.65; P < 0.0001) were more likely to be nonadherent 
[74]. Increased out-of-pocket spending increases the risk of nonadherence [76, 77].

 Provider

The current nature of healthcare costs suggests a negative impact on drug prices, premiums, and poor 
drug coverage [78–80]. Such economic changes impact a patient’s ability to adhere to their medica-
tion regimen as patients cannot take their prescribed medication when they cannot afford it. In only 
2.2% of office visits do physicians ask how much a patient was paying for their medication, and in 
only about 1.4% of office visits do physicians ask patients if medication cost was a problem. Physicians 
provided a solution to the cost problem in about 17.9% of visits [81]. A similar study in an outpatient 
dermatology clinic stated no dermatologist mentioned drug costs while educating their patient [20]. 
Prescribing affordable generic medications and providing a number for the pharmacist to contact in 
case medications are too expensive are cost-saving approaches [17].

 Complex Treatment Regimen

 Patient

Complex treatment regimen may dissuade even the most motivated patient from adhering [11]. 
Polypharmacy, along with frequency, location of application, and dosage can complicate treatment 
outcome and adherence [4, 82, 83]. In dermatology, complex regimens may involve the use of multi-
ple topical agents that need frequent application. Patients may become confused about which medica-
tions are for what location, and how often each medication should be applied. For example, although 
treatment of scalp psoriasis often involves multiple agents (e.g. topical corticosteroid, keratolytic 
agent), patient motivation to adhere may decrease with complicated instructions [84].

 Provider

Poor provider awareness in prescribing complex treatment regimens may predispose to nonadher-
ence. Although a tendency exists for physicians to add another medication when the initial treatment 
fails, having a short follow-up visit may offer providers an opportunity to discover the initial medica-
tion may have been too complex or burdensome for their patient. Such findings may help providers 
tailor their management appropriately [85]. Healthcare providers may influence adherence by offering 
fewer and simpler medications in shorter dosing schedules [17].

 Conclusion

Intentional and unintentional reasons for nonadherence may be categorized into patient, prescriber, or 
healthcare-centered barriers. Providers may recognize and address such barriers to help prevent 
unfilled prescriptions, maintain treatment, and improve clinical outcome.

1 Reasons for Nonadherence
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Chapter 2
Strategy to Monitor Adherence

Bernard Vrijens

 Introduction

Outpatient drug therapy can be very cost-effective, but only when the drug itself is effective. 
Unfortunately, drug therapy failures are common and costly. Even for drugs with the highest cure 
rates, many patients fail to respond or only respond partially. This can cause multiple patient visits, 
trial courses with several different drugs and even hospitalisation. The only certain result of ineffec-
tive drug therapy is increased cost to the health care system [1].

The single most frequent cause of failed drug therapy is poor patient adherence to their prescribed 
regimen. The problem of non-adherence is well known since Hipocrates [2]. This long-neglected 
problem has been put into light by the WHO report in 2003 [3]; more than half of patients on long- 
term regimens fail to take prescribed medications correctly. But medication adherence problems are 
difficult to identify and treat, because patients with suboptimal adherence are tough to distinguish 
from truly nonresponsive patients. Nonadherence is also a problem when making critical dose level 
determinations and when titrating patients onto drug therapy. Poor adherence can lead to unnecessary 
testing, added therapy, and avoidable admissions.

Effective management of adherence can simplify clinical management and improve patient care, 
while at the same time minimizing negative outcomes and helping to lower total costs. The benefits of 
good adherence are particularly true with “crucial medications”, drugs for which good patient adher-
ence is essential to avoid serious negative therapeutic outcomes. Even for less crucial medications, 
good adherence equates with better, more cost-effective patient care. Patient adherence to medications 
requires special attention during the initiation of drug therapy, and it deserves support for effective 
long-term drug therapy. The WHO stated 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” [3]. Crucial to the study and management of any phenomenon, biomedical or 
 otherwise, is the ability to make reliable and rich measurements.
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 The ABC Taxonomy for Medication Adherence

The ABC taxonomy defines the overarching concept of “medication adherence” as the process by 
which patients take their medication as prescribed and subdivides it into 3 interrelated yet distinct 
phases: initiation, implementation, and persistence [4].

 (A) “Initiation”—when the patient takes the first dose of a prescribed medication—is typically a 
binary event (patients either start taking their medication or not in a given time period).

 (B) “Implementation”—the extent to which a patient’s actual dosing corresponds to the prescribed 
dosing regimen, from initiation until the last dose is taken—is a longitudinal description of 
patient behavior over time, i.e. their dosing history.

 (C) “Persistence”, —the time elapsed from initiation, until eventual treatment discontinuation 
(i.e. time to event); after discontinuation, a period of non-persistence may follow until the end of 
the prescribing period. (Fig. 2.1)

Non-adherence to medications can thus occur in the following situations or combinations thereof: 
late or non-initiation of the prescribed treatment, sub-optimal implementation of the dosing regimen 
or early discontinuation of the treatment. Over 700 determinants are associated to at least one element 
of non-adherence [5]. While often reported as statistically significant, their predictive value for an 
individual patient remains very poor [6].

In the field of dermatology, with numerous different skin conditions and a variety of therapies and 
treatment formulations/instructions, correct adherence to treatment is essential to obtaining optimal 
efficacy and safety outcomes [7].
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Fig. 2.1 Chronology plot of one case study to illustrate the taxonomy of medication adherence. Relative date from 
study start is shown on the horizontal axis, and 24-h clock time is shown on the vertical axis. Blue dots indicate the dates 
and times of drug intake. Grey bars indicate missed doses. Patient is on a twice-daily dosing regimen. The key elements 
of medication adherence are indicated with black arrows
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 Measurement of Medication Adherence

An apt quantification of adherence to medications constitutes the basis for sound adherence 
management.

Conventional methods for estimating missed doses, such as counting returned medications, or 
weighing returned cream tubes, don’t indicate when doses are missed. More importantly, they are 
subject to upward bias by prevalent discarding or hoarding of untaken doses, i.e. some patients simply 
discard unused medications to please their study investigators or health carers. Clearly and self- 
evidently, any quantitative analysis that depends on human recall is a priori doomed to imprecision. 
It is doubtful that any individual could accurately recount information about the medication s/he took 
weeks prior, and further doubtful that s/he could recall what was forgotten.

Reliance on pill-count data or patient self-reported adherence is responsible for consistent overes-
timation and prevalent misunderstanding of patients’ non-adherence in clinical trials and in medical 
practice.

Initiation and discontinuation of treatment are inherently discontinuous actions, whereas imple-
mentation of the dosing regimen is continuous. This difference precludes a single, quantitatively use-
ful parameter to cover all three. For example, the four patients illustrated in Fig. 2.2 all took 81% of 
their prescribed one daily doses. However, the electronically compiled drug dosing history data reveal 
major differences in the dynamics of adherence to medications over time, which can reveal different 
causes and/or consequences.

 Electronic Monitoring of Medication Adherence

The principle involved is called Medication Event Monitoring System (MEMS®), realized by incor-
porating microcircuitry into pharmaceutical packages of various design, such that the maneuvers 
needed to remove a dose of drug are detected, time-stamped, and stored. After being electronically 
captured in real time, drug dosing history data are validated as necessary, stored, and communicated. 
The drug dosing history can then be accessed for timely analysis and management of adherence to 
improve drug exposure and also support decision-making during drug development process [8] as 
well as in daily medical practice [9].

Electronic monitoring provides an objective record of a patient’s actual dosing activity by 
recording the time and date of every opening of the drug package. Electronic detection of package 
entry is an indirect measure of dose intake and there could be instances where the package is acti-
vated but a dose is not taken. Studies comparing MEMS data with drug concentrations show that 
there is 97% accuracy between opening the pharmaceutical package and time of ingestion of the 
prescribed dose. This evidence advocates that MEMS packaging provides a very accurate measure 
of adherence and, even more importantly, insightful information of each individual’s drug taking 
behaviors [8].

Electronic monitoring of patients’ dosing histories has repeatedly revealed that the drug intake of 
ambulatory patients is frequently irregular, spanning a wide spectrum of deviations from the pre-
scribed regimen. It is strongly skewed toward under-dosing, created by delayed and omitted doses, 
sometimes resulting in multiple, sequential omissions of prescribed doses. A major surprise has been 
the finding that life-threatening diseases do not, ipso facto, enforce strict execution of prescribed 
regimen(s). This fact became evident in the fields of organ transplantation [5, 10], HIV-AIDS [11], 
and more recently in oncology [12, 13].

Since the first published study based on MEMS in 1979, there have been over 800 peer-reviewed 
papers published describing clinical research that included use of MEMS in an aggregate population 
of over one million patients [14]. The principle of Medication Event Monitoring System has been 
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primarily used with bottle cap closure but also successfully applied to eye-drop dispensers, unit-dose 
blister packages, pump activations, syringe use, and the dispensing of creams and ointments from 
flexible tubes.

 Management of Medication Adherence

Management of adherence is the process of monitoring and supporting patients’ adherence to medica-
tions by health care systems, providers, patients, and their social networks. The objective of manage-
ment of adherence is to achieve the best use by patients, of appropriately prescribed medicines, in 
order to maximize the potential for benefit and minimize the risk of harm [2].

Electronically-compiled dosing history data have been successfully used to support adherence- 
enhancing intervention, by allowing the health professional to provide feedback to the patient on his/
her past dosing history. This approach has been referred to as “Measurement-Guided Medication 
Management (MGMM)” and is, thus, an approach to manage adherence to medications. Under this 
approach, reliable, detailed, recent, electronically-compiled drug dosing history data are provided as 
feedback to the patient on his/her adherence to prescribed medications. These data set the stage for 
focused dialogue between the health care team and their patients to reinforce behavioral, social, and 
cognitive interventions [15].

In this setting, there is a need for reliable data on patients’ dosing histories to:

 1. inform patients and caregivers when dosing errors have occurred;
 2. suggest how best to minimize adverse consequences thereof;
 3. reinforce each patient’s understanding of the benefits, hazards, and limits of correct versus  incorrect 

use of the medications they have been prescribed;
 4. provide timely information on what to do when doses have been missed; and
 5. reinforce information on the benefits of continued persistence with drugs prescribed for 

 long-term use.

By reviewing the chronology plot and its derived analysis, the clinical team can identify adherence 
issues and share this information with the patient in order to identify and manage barriers that are compro-
mising the optimal use of the treatment. It sets the stage for building a solid habit of medication taking [9].

Sound management of medication adherence makes it possible for the health care team to optimize 
patient adherence, improve care and lower costs. Electronic monitoring is an effective approach that 
provides objective data about a patient’s record of self-dosing. This allows the clinical team and the 
patient to review the dosing record and work together to improve adherence.

The AARDEX Group’s MEMS Adherence Software is a good example of a professional solution 
to present a comprehensive picture of patients’ adherence using predefined and validated 
algorithms.

 Adherence-Informed Prescriptions

For some patients, counseling and a review of the dosing record will effectively manage adherence 
and improve care. For other patients, electronically compiled data may lead the clinician to con-
sider alternate therapies or other measures. For the entire patient population, clinical decisions are 
aided by objective data and resources are better allocated. Adherence-informed prescriptions 
enables the managed care provider to rapidly improve adherence, benefiting patients and lowering 
costs of care [16].

2 Strategy to Monitor Adherence
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 Conclusions

Imperfect medication adherence can limit the benefit of treatments, result in poorer outcomes for 
patients, and increase healthcare costs. Medication adherence can be decomposed into three distinct 
phases; (1) the initiation of treatment, (2) the degree to which a patient’s dose taking matches the 
prescribed regimen (implementation) and (3) the discontinuation of treatment (persistence).

The wide range of drug dosing patterns that occurs among ambulatory patients is obscured by 
continued use of unreliable methods that afford patients the easy ability to censor evidence of omitted 
doses (e.g., returned tablet counts, blood sampling, interviews, questionnaires, diaries) or methods 
that put unrealistic burden on patients’ recall of past events.

The pervasive use of returned tablet/capsule counts for drug accountability in clinical trials has 
perpetuated the false notion that patient adherence in clinical trials is “good”. Collectively, the >800 
peer-reviewed papers based on smart packages have had a substantial impact on current views about 
patient adherence and its management. These views are strikingly different from what is typically 
reported from clinical trials.

Smart Packages allow automatic compilation of drug dosing history, which is the natural input to 
pharmacometric models of pharmacokinetic and pharmacodynamic responses to prescribed regimens 
of drug administration, however well or poorly adhered to. In addition to its pharmacometric role, the 
electronically-compiled drug dosing history is the logical foundation for the emerging method of 
measurement-guided management of prescribed (or protocol-specified) dosing regimens, aimed at 
achieving and maintaining correct adherence to prescribed drug dosing regimens.

MEMS reads and transfers stored dosing records, analyzes the data, and generates a variety of 
reports that detail or summarize patient dosing information. It is a valuable tool for monitoring crucial 
medicines in patients for whom adherence can have serious medical and economic consequences. For 
merit-based incentive payment system and pay for performance programs, this translates into more 
cost/effective treatment better control of health care costs and improved patient outcomes.
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Chapter 3
Strategies to Improve Adherence

Sree S. Kolli, Adrian Pona, Abigail Cline, and Steven R. Feldman

 Introduction

A good patient-physician relationship is integral to optimizing adherence to treatment and clinical 
outcomes. However, the concept of the patient-physician relationship has been evolving in recent 
years. Previously, an asymmetric relationship between the physician and the patient was assumed – 
the physician knows best about the disease and treatment, the patient accepts this and follows instruc-
tions. In this model, the term compliance described the patient’s consent to follow medical 
recommendation. Compliance implies that the physician instructs and the patient is to follow those 
instructions. Recently, the patient-physician relationship has become viewed as a more collaborative 
process, one which the patient is more involved in the decision process. For this reason, the term 
adherence has replaced compliance and the even newer term concordance has been proposed [1]. 
Concordance more clearly implies a shared responsibility between the physician and patient to agree 
on medical recommendations.

The realization has also arisen that adherence does not rest alone with the patient. Other factors—
such as the physician, the diagnosis, and the medication— may influence the patient’s adherence 
behavior. Patients may accept or reject the medical advice, especially depending on the relationship 
they have with their physician. A growing body of literature supports the positive effect of agreement 
within the patient-physician relationship on adherence and patient outcomes [2]. Other studies dem-
onstrate that disagreements between patients and physicians lead to poor adherence and health out-
comes [3, 4]. For this reason, it may be helpful to understand how physicians can influence agreement, 
and ultimately patients’ adherence to treatment.

There are many aspects of the patient-physician relationship for which physicians have some 
degree of direct control. These include continuity of care, patients’ trust in their physician, and the 
ability of the physician to enable the patient toward effective self-management. Physicians build 
trust by creating a supportive and friendly environment that eases patients’ distress. By educating 
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patients on the disease and treatment plan, physicians increase patient confidence patients have in 
their physician, in their treatment regimen, and in their own self-management. In addition to building 
trust in the physician and confidence with simple interventions, physicians may employ more 
advanced strategies to develop agreement with the patient on the recommended treatment plan. This 
chapter will examine interventions ranging from basic interventions to more complex techniques to 
improve patient adherence.

 Physician-Centered Strategies

There are three levels of physician-centered strategies, which can be viewed as a pyramid (Fig. 3.1). 
The first level is the foundation which consists of developing a strong patient-physician relationship 
of trust and building a sense of accountability. The next level relies on standard interventions in areas 
such as cost, simple treatment regimens, patient education to foster adherence; without the founda-
tion, however, these interventions should not be expected to be very effective. The final level involves 
more advanced psychological techniques that help foster agreement between the patient and the 
 physician about the recommended treatment plan.

Basic: Trust and Accountability

Patient-doctor relationship

Build rapport, show empathy, listen attentively

Timely follow-up appointments

Practical: Simplify, Educate and 
Remind

Simplify Treatment Regimen

Patient Education

Electronic Reminders

Advanced: Psychological

Framing, Anchoring, 
Salience, Rewards

Fig. 3.1 Physician-centered strategies
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 Foundation: Trust and Accountability

An important step to improving adherence is building a foundation that increases trust and account-
ability. Trust develops over time as physicians build rapport with patients, create a friendly, supportive 
environment, and appear understanding to patients’ situations and concerns. Being perceived as a 
caring physician is central to building this trust. A physician’s interpersonal skills such as showing 
empathy, listening attentively and clear communication are important in fostering trust, allowing 
patients to reveal any barriers affecting their ability to take their medications [5]. Studies on the 
doctor- patient relationship focus on how these interpersonal skills rather than time spent can lead to 
increased satisfaction of care [6, 7]. Increased patient satisfaction with the doctor-patient relationship 
improves treatment adherence [8]. In pediatric atopic dermatitis (AD), the strongest predictor of 
adherence to skincare advice is a solid doctor-patient or caregiver relationship. This results in greater 
self-efficacy as mothers feel more comfortable managing their children’s disease [9]. For psoriasis 
patients using biologics, patient-physician communication and good interpersonal relations were 
drivers for greater adherence [10].

Another important component at this level is improving accountability by scheduling an early fol-
low up visit or other contact with the patient. Early and frequent follow-up visits increases the likeli-
hood of patients taking their medication in anticipation of those visits with the physician [11, 12]. An 
analysis of 5 studies on AD patients and adherence revealed that the length of time between baseline 
and first return visit was inversely proportional to adherence [13].

 Practical: Simplify, Educate, and Remind

After establishing a foundation, the next level of physician-centered strategies involves simple, effective 
interventions that physicians can implement to help patients manage their conditions better. This includes 
simplifying treatment regimens, patient education, medication reminders, and medication cost.

 Simplified Treatment Regimens and Patient Preference

Overly complicated treatment regimens are common impediments to poor adherence. Although mul-
tiple treatments might be effective in improving outcomes if they were all used, the complexity of 
such regimens increase treatment burden, may reduce adherence, and, potentially, worsen treatment 
outcomes. When multiple treatments are needed, simplifying the treatment regimens by prescribing a 
combination product with multiple active ingredients may be a worthwhile intervention. A clinical 
trial randomized 26 subjects with mild-to-moderate acne to clindamycin phosphate 1.2%-tretinoin 
0.025% (CTG) gel or clindamycin phosphate 1% gel plus tretinoin 0.025% cream (C gel + T cream) 
for 12 weeks. At week 12, the median adherence of the combination group was higher than for the 
group that received C gel + T cream separately (86% vs 14%, P = 0.02) [14].

Patients may prefer one treatment over another, the vehicle type of a medication, or a certain dos-
ing schedule that is convenient for them. Messy application is a common reason for nonadherence so 
patients may prefer less greasy topical corticosteroid vehicles such as foams or sprays [15]. About 
69% of patients using biologics preferred a less frequent dosing schedule limited to once every 
12 weeks as opposed to 1-week or 2-week dosing schedules [16]. It is important for physicians to 
listen to these patient preferences and adjust care because patients feel more empowered when they 
help develop the treatment plan and thus are more likely to adhere to it [17].

3 Strategies to Improve Adherence
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 Patient Education

Educating patients is a simple intervention that can be done during the clinic office visit, sometimes 
with the aid of technology or through formalized workshops. The impact of education on adherence 
can be considerable as patients learn more about the disease and treatments and may influence 
patients’ perceptions of treatment efficacy and necessity. Educating patients during the office visit is 
effective as patients respond better when they receive individualized advice and learn how to incorpo-
rate management into everyday lives [18]. However, this may be more time consuming and results in 
less recall by patients if the information is presented verbally with no other educational aids [19, 20].

Written information in the form of written action plans, pamphlets, and office posters are useful 
tools to aid in relaying vital information to patients. Providing written information can also save time 
and be cost effective. Lists are more effective than paragraphs [21, 22]. Written information along with 
verbal instructions can help with recall [23]. Individualized printed materials tailored to patient’s 
demographics and stage of disease are more likely to be read than general information about the disease 
[24]. A multidisciplinary, informative brochure plus a personalized patient notebook can teach patients 
on how to manage their disease and result in improved quality of life and severity of disease [25].

The use of audiotapes, videotapes, computer-assisted patient education can assist physicians in 
teaching patients. These modes of information are more interactive and may help reduce the amount 
of time physicians have to spend educating and addressing patient concerns and questions. In addi-
tion, the use of the internet in educating patients may be effective if patients are directed to the right 
resources. For example, the Contact Allergen Replacement Database is a fabulous resource that allows 
dermatologists to input allergens and develop lists of products free of those allergens and saves time 
patients searching for the appropriate products [14]. The National Psoriasis Foundation offers a host 
of brochures on treatment options that can be used to educate patients on the risks, benefits and alter-
natives of commonly used systemic treatments for psoriasis.

Regardless of the mode of education, educating can have a substantial impact on helping patients 
manage their disease and improve adherence. A multicenter, clinical trial randomized 97 subjects with 
acne to either adapalene/benzoyl peroxide (A/BPO) + supplementary education material (SEM), A/
BPO + 2 additional visits or A/BPO alone. A/BPO + SEM group had more subjects with greater than 
75% adherence compared to A/BPO+ 2 additional visits and A/BPO alone groups (45% vs 30.4% vs 
25%), although mean adherence was still less than 50% in all groups [26]. The impact of oral and 
written counseling on treatment adherence in acne patients was assessed by randomizing 80 subjects 
to receive either a patient information leaflet plus oral instruction via telephone or oral counseling 
during the clinic visit only. There was a higher self-reported adherence in the group that received oral 
and written instruction compared to group with standard office visit instructions (80% vs 62%, 
P = 0.043) [27].

 Medication Reminders

Timely reminders can be another simple intervention physicians can utilize in helping improve adher-
ence. Text message reminders are a novel way to improve adherence and convenient for patients to 
use. Daily text message reminders were sent to 20 patients with psoriasis for 12 weeks. Adherence 
was measured by investigating how many days per week patients correctly took their medication. At 
Week 12, the daily text message intervention group had a 67.4% increase in adherence from baseline 
(adherence improved from 3.86 days/week to 6.46 days/week; P < 0.001) [28]. Another way to incor-
porate reminders is to use a smartphone app that has built in reminders that pop up on screen. A clini-
cal trial randomized 134 psoriasis subjects treated with once-daily calcipotriol/betamethasone 
dipropionate (Cal/BD) foam to receive either a smartphone app reminder or standard care. Subjects 
who used the app were much more adherent to Cal/BD foam than were subjects in the control group 
(65% vs 38%, P = 0.004) at Week 4 [29].

S. S. Kolli et al.
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 Cost

Unaffordable drug prices may negatively impact adherence. Healthcare providers can prescribe low- 
cost generic medications to help reduce the burden of treatment. Furthermore, providers may also 
communicate with pharmacies to choose the best cost-effective treatment for the patient. Although 
brand name medications are generally more expensive then generic, some generic medications may 
also be expensive. Therefore, choosing the most cost-effective medication in a collaborative approach 
between the healthcare provider, patient, and pharmacy, could avoid a detrimental impact on the 
patient economically [30].

 Advanced: Psychological Techniques

Physicians may employ a variety of psychological techniques including framing, anchoring, salience 
and rewards when discussing potential treatment recommendations with patients to increase the likeli-
hood that patients will adhere.

 Framing

Framing the information patients receive may influence their perspective on the treatment. Framing is 
a type of cognitive bias in which people react to a particular choice in different ways depending on 
how it is presented. Many times, patients may fear the adverse effects (AEs) of a given medication, 
and framing the information about AEs can help lessen those fears. For example, if a medication has 
a 1/1000 chance of causing AEs, a physician could frame this piece of information by saying that 
999/1000 people using the medication do not experience AEs. Patients fine the latter framing—999 
out of 1000 not having an AE—more reassuring even though the two approaches are mathematically 
identical ways of presenting the information. One study analyzed the different ways in which infor-
mation on actinic keratosis (AK) was presented and how that influenced whether patients sought 
treatment. Of the patients who were told AKs were precancerous, 92.2% preferred treatment [31]. Of 
patients who were told AKs do not progress to cancer, 57.7% chose treatment [31].

Another way to reduce the negative effects of AEs on adherence is to explain to patients that AEs 
are signs that a medication is working. Some patients might stop the medication if they experience 
pain or burning after applying a topical agent. If patients are told beforehand that these AEs are indica-
tors that a medication is working (and arguably such side effects are a sign the medication is working 
because these side effects indicate the patient is effectively applying the medication), patients may be 
more likely to continue with the medication instead of prematurely stop it. Framing the same informa-
tion in a different way is a powerful tool to change a patient’s perspective and influence their decision 
on treatment.

 Anchoring

Anchoring can reduce the perceived burden of treatment. Anchoring occurs when people make a 
 judgment relative to the first piece of information. For example, if patients are presented a complex, 
difficult dosing regimen first, they may find a standard regimen more appealing. In the treatment of 
psoriasis patients who’ve never before taken by injection but who need a biologic, it may be helpful 
to explain that, “biologics have to be taken like insulin: by injection. You know how diabetics have to 
take insulin injections twice a day? Well, this medication is a lot like that, only you don’t have to take 
it twice a day, you only need to take it once a month.” If patients are simply offered once a month 
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injections, they mentally compare taking a shot once a month to not taking shots, and it doesn’t seem 
very appealing. On the other hand, if patients are first anchored on the idea of shots twice a day, the 1 
month frequency of injection seems very tolerable. One study measured this anchoring technique with 
biologics, and patients anchored to once-daily injectable biologic intervention were more willing (on 
a scale of 1–10) to start a once-monthly injectable biologic (median, 7.5) than those not anchored to 
a once-daily injection first (median, 2.0, P < 0.001) [32]. Anchoring can dramatically change the per-
ception of treatment, making a standard approach seem like a bargain compared to a less appealing 
dosage regimen.

 Salience

Salience relies on creating a vivid picture in a patient’s mind that may make patients more amendable 
to a treatment. Presenting quantitative statistics about the effects of a treatment may not be as attention- 
grabbing as creating a picture or presenting an anecdote that is more likely to stick in patients’ minds. 
For example, explaining that 9 out of 10 psoriasis patient clear up with a topical corticosteroid may 
seem promising to patients, but it may not be as powerful as creating a visual image. If a physician 
described how a psoriasis patient with large erythematous, scaly plaques all over their body cleared 
up with consistent use of a topical corticosteroid, started wearing a two-piece bathing suit, and wore 
a sleeveless wedding dress, patients may be more willing to try the same treatment compared to a 
physician who provides statistical facts about the treatment.

 Reward System

A final technique that can be used is a rewards system to improve adherence. This technique draws 
from the psychological idea of operant condition and positive reinforcement. Adding a positive, rein-
forcing stimulus following a behavior will increase the chance the behavior will occur again in the 
future. A sticker calendar chart can be a tool for rewarding children with AD when they take their 
medication. A sticker is placed on each day of the calendar following a dose administration which 
provides positive reinforcement as well as a reminder for the next dose of medication.

 Conclusion

Each of three levels of physician-centered strategies target different areas to help improve adherence. 
The foundation level focuses on improving the patient-doctor relationship and establishing account-
ability; without these, other approaches are likely not to be particularly effective. Once this foundation 
is established, specific approaches can be used to address the common reasons cited for nonadher-
ence; belief in treatment inefficacy and forgetfulness may be overcome with education and medication 
reminders. More advanced psychological techniques— such as framing the efficacy of treatment 
more positively and reducing disproportionate concerns about adverse effects—are among a host of 
other approaches physicians can use to enhance adherence and treatment outcomes.
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Chapter 4
Psychological Techniques to Promote Adherence

Monica Shah, Felicia Tai, Abigail Cline, Adrian Pona, E. J. Masicampo, 
and Steven R. Feldman

 Introduction

Providers often assume that the patient is capable of following a treatment regimen. However, research 
reveals this assumption to be erroneous. The lack of concordance between patient readiness and prac-
titioner recommendations means that treatments are frequently offered to patients who are not ready 
to follow them. This reflects a bias towards treating the medical problem and underestimating the 
behavioral requirements of the treatment regimen.

Adherence is a complex behavioral process involving several interacting factors. These include 
characteristics of the patient, the patient’s environment (such as social supports, understanding of the 
health care system, functioning of the health care team, and accessibility to health care resources), and 
features of the disease in question and its treatment. Psychology offers useful theories, models, and 
strategies that supports evidence-based approaches to promoting adherence. Adherence interventions 
based on behavioral principles has been demonstrated in areas such as cancer, asthma, diabetes, and 
even sun-protection [1–4]. Psychological techniques can also be applied to health care providers and 
health care systems [5, 6].

This chapter describes several traits that are behavioral in nature and are also dynamic, and there-
fore amenable to intervention. We will discuss basic psychological principles of patients, health care 
providers, and health systems, and models of behavioral change that are relevant to adherence to 
 treatment for dermatological conditions.
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 Patient-Centered Approaches

A patient’s attitudes, beliefs, and choices can prevent that patient from following treatment recom-
mendations. Patient-based psychological approaches involve patients learning by association, such as 
developing self-management techniques, or learning how particular behaviors associate with a health 
outcome, such as cognitive behavioral therapy. Other techniques discussed in this section include 
adopting healthier coping-mechanisms, fostering self-efficacy, building self-awareness, and attending 
support groups.

 Coping-Mechanisms

Coping mechanisms are psychological processes developed at a conscious level to manage difficult 
and stressful situations. The precipitation of adverse events and the subsequent coping mechanisms 
are known to mitigate adherent behaviour. For example, the consumption of alcohol may often be 
used as a coping mechanism for the patients dealing with distressing dermatologic disorders [7]. 
However, alcohol usage is associated with nonadherence in conditions such as atopic dermatitis, 
actinic keratosis, and acne [8–10]. In actinic keratosis, alcohol consumption negatively correlates with 
treatment satisfaction relating to the side effects of field therapy [9]. Furthermore, a study on subjects 
being treated for atopic dermatitis found that alcohol intake of greater than once a month was corre-
lated with decreased adherence for oral medications, but not topical treatments [8].

Coping styles may be adaptive (meaning that the individual tries to reduce the stress) or maladap-
tive (meaning the individual keeps or even amplifies the current stressor). Examples of coping styles 
include: problem-focused coping, which includes planning, active approach, and deletion of concur-
rent activities; emotion-focused coping, which includes positive interpretation and growth, restraint, 
and acceptance; social support-focused coping, which includes the use of the social–instrumental 
support, the use of the social–emotional support, and the expression of feelings (venting of emotions); 
and avoidant coping, which includes denial and both mental and behavioral deactivation [11].

The relationship between different coping styles and dermatological patients has been explored in 
conditions such as melanoma, hidradenitis suppurativa (HS), and psoriasis [12–14]. Overall, patients 
with problem-focused coping had better adjustment to melanoma than those with passive or avoidant 
coping. Additionally, patients with problem-focused coping reported higher levels of self-esteem 
and vigor, fewer physical symptoms, and less anger and fatigue. In contrast, avoidance coping is 
associated with anxiety, depression, confusion, and mood disturbance in patients with early-stage 
melanoma [15]. Patients with HS utilized several coping and social support strategies, including 
positive reframing, humor, social-support, and avoidance [13]. Psoriasis patients who more fre-
quently used normalizing/optimistic coping reported higher levels of mental health while those that 
used combined emotive coping strategies reported more disability, poorer mental health, and worse 
overall quality of life [14].

Although the relationship between coping mechanisms and adherence has not yet been explored 
for dermatological conditions, different coping mechanisms are associated with improved or worse 
adherence in other chronic diseases, such as chronic obstructive pulmonary disease (COPD) and dia-
betes mellitus [16, 17]. In a study of patients with COPD, the depression score was the highest in 
patients with avoidance-type coping and the lowest in patients with problem-focused coping (11.0 vs 
5.6; P = 0.042), respectively, patients with social support-focused coping having the highest anxiety 
score in contrast to patients with emotion-focused coping, which had the lowest anxiety score (11.6 
vs 5.0; P = 0.006) [16]. In diabetic patients, patients with emotion-focused coping had the highest 
level (P = 0.02) of diabetes-related self-care activities, followed by patients with social  support- focused 
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coping, and problem-focused coping, while patients with avoidance-focused coping had the lowest 
total score. Furthermore, patients with emotion-focused and social support-focused coping styles had 
increased adherence to diabetes-related self-care activities, while patients with other dominant coping 
styles were less interested in managing their disease [17].

In case of a multidisciplinary approach, identifying the coping styles in patients with chronic der-
matological diseases represents an important aspect of the individualized treatment of the patient. 
While research suggests that people with more adaptive copying styles may have better adherence, it 
remains uncertain whether certain coping styles truly have a causal effect on adherence. For those 
with avoidant or social support-focused coping, psychological intervention such as cognitive behavior 
therapy may help support or change their coping style to more of a problem/emotional coping style.

 Cognitive Behavioural Therapy

Cognitive behavioral therapy (CBT) is a psycho-social intervention that seeks to improve mental 
health by challenging and changing unhelpful cognitive thoughts and behaviors, improving emotional 
regulation, and developing coping strategies [18]. Another CBT that significantly impacts illness 
management is adherence enhancement, which focuses on fostering a collaborative therapeutic alli-
ance that allows the patient to discuss problems related to treatment adherence. The therapist then 
determines if such problems are practical (e.g., financial challenges, inadequate education) or psycho-
logical (e.g., inadequate motivation, overwhelming stress, inaccurate beliefs, family beliefs), and then 
helps patients develop strategies that are tailored to increase the likelihood of adherence [19].

While CBT has been proposed to help acne patients manage proper treatment behaviors, it has 
most widely been studied in psoriasis patients [20]. CBT, including one-on-one, group-based, and 
online programs, is probably the most widely studied treatment with clear evidence of a positive effect 
on psoriasis activity, distress, and quality of life, especially if therapy is tailored to the individual 
[21–25]. In the online program, patients listened to simulated patients talk about common experiences 
and completed short assignments on self-esteem, thinking styles, coping skills, depression, and stress 
[24]. While online-CBT improved physical functioning (p  =  0.03) and impact on daily activities 
(p = 0.04) compared to control, it did not improve psychological functioning (p = 0.32), up to 6 months 
after treatment compared to baseline. However, these studies highlight the promise of therapist- 
guided, individually tailored CBT to improve physical functioning and reduce the impact of psoriasis 
on daily activities in patients with a psychological risk profile [25]. Establishing a good therapeutic 
relationship may be an important factor that influences treatment outcomes in CBT interventions.

 Self-Management

Self-management is a patient’s ability to manage symptoms, treatments, and physical and psychologi-
cal consequences associated with a chronic condition. Since patients, not providers, are responsible 
for day-to-day disease management, patients must be more actively involved in their care through 
self-management. Evidence suggests that self-management interventions effectively increase patient 
knowledge, symptom management, and health status [26]. Self-management may help bridge the gap 
between patients’ needs and the ability of healthcare to meet those needs.

There is increasing interest in developing self-management interventions for patients [27–29]. 
Educational interventions teach parents to better understand the need for medical interventions and 
effective disease management. The content of educational interventions may include disease informa-
tion, treatment instructions, management and prevention strategies. Approaches include pamphlets, 
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workshops, programs, online video education, and Web-based interventions [30–33]. However, inter-
ventions solely based on education are unlikely to bring about health behavior change [33]. Real 
health behavior change occurs when health education and self-efficacy are combined so that patients 
are more comfortable with self-management.

 Self-Efficacy

Self-efficacy is the extent to which a person believes they are able to successfully initiate and com-
plete actions needed to achieve a specific outcome [34]. Self-efficacy influences how individuals 
approach goals, tasks, and challenges. Individuals with high self-efficacy tend to confront challenging 
tasks, while individuals with low self-efficacy tend to avoid challenges altogether [34]. Interventions 
that strengthen patient self-efficacy result in positive changes in health behaviors and improved health 
outcomes [28, 35, 36]. There are four key sources of self-efficacy: mastery, vicarious experience, 
verbal persuasion, and emotional regulation.

This approach has been applied to adult psoriasis patients with promising results. The intervention 
consisted of four components based on the four sources of self-efficacy: a nurse-led group learning 
experience, supporting written and audio-visual material, a follow-up telephone consultation, and a 
relaxation resource. While intervention participants had a modest reduction in psoriasis severity, there 
was insufficient power to detect significance.

Interventions to evaluate and promote parental self-efficacy have been applied to atopic dermatitis 
[27–29]. One such intervention was an eczema educational program, which involved measuring 
parental self-efficacy both before and after the program. The eczema program intervention was based 
on the self-efficacy construct and consisted of a nurse-led session designed to generate group interac-
tion, provide opportunities for shared learning, and offer mutual support [37]. The intervention 
enhanced the self-efficacy score of participants, meaning increased self-efficacy in managing eczema 
and symptoms [28]. A web-based education program similarly increased the self-efficacy of mothers 
[27]. Further research into self-efficacy may help researchers plan patient education programs, mea-
sure the impact of patient education programs, and detect individual differences in self-efficacy 
between patients.

 Self-Awareness

Patients may have limited control in their behavior, emotions, and thoughts in the pursuit of long-term 
goals. Appropriate medication usage may lead to decreased time for other tasks, thus decreasing a 
patient’s motivation for adherence. For example, a psoriasis patient may forgo using a topical medica-
tion because she has a social function and does not want the cream to show. Additionally, patients may 
have internal conflicts between prioritizing adhering to medication regimens with other responsibili-
ties [38]. A mother may feel guilty spending time applying medication to her child with eczema and 
not spending time with her other children. Even if they are adhering to their medication, patients may 
still experience considerable distress, illness, and treatment uncertainty.

To aid self-regulation and promote adherence, patients are encouraged to reflect both on their beliefs 
about management of their illness and vital barriers that may be altering their adherence [39]. This 
approach may help patients identify potential solutions, help support psychological well-being, and 
enhance medication adherence. The identification and explicit recognition of potentially conflicting goals 
may itself be therapeutic and reduce distress. Increasing self-awareness of these conflicting goals may be 
therapeutic in itself by reducing expenditure of mental energy associated with internal conflict [40].
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 Patient Support Groups

There are many benefits to patient support groups. Support from peers may play a vital role in alleviat-
ing anxiety about the disease, improving health outcomes, and promoting medication adherence [41]. 
Studies demonstrate that peer support was associated with better outcomes among patients with 
chronic diseases [42]. Because psychological distress is frequently associated with skin disorders, 
support groups provide the social support, normalization of disease experience, and health literacy 
necessary to empower patients. Groups become valuable in normalizing a disease experience and 
conquering disease stigma, both of which have been found to cause nonadherence to medications in 
conditions such as psoriasis [38, 43]. In addition, increased health literacy through support groups 
help involve patients in the decision-making process for their disease management.

There is a growing trend to offer patient support programs to help patients and health care profes-
sionals better manage disease and optimize treatment. A study by the National Psoriasis Foundation 
found that patients in the US participating in patient support groups were more aware of treatment 
options, more likely to try more treatments, and were more satisfied with the treatment they were 
provided with [44]. Patient enrollment in the patient support group for those receiving treatment with 
adalimumab was associated with greater adherence, improved persistence, and reduced medical (all- 
cause and disease-related) and total health care costs [45].

Of course, the effectiveness of patient support groups depends on the content and support deliv-
ered at the sessions. A disparity in health literacy within various patient support groups has been 
noted and it has been suggested that coordinated efforts between organizations should be held to 
maximize the impact of patient group messaging [44]. Despite this, the empowerment that patients 
can get by being surrounded with others battling the same condition is a unique benefit all patient 
support groups can provide.

 Physician-Centered Approaches

Because providers have such a significant role in adherence, designing interventions to influence their 
behaviour seems a reasonable strategy; however, few investigations on this subject have been reported 
in the literature. Physician-based strategies involve using motivational interviewing to help patients to 
better understand their behavior and its consequences, or helping learn by association, as discussed in 
the accountability section.

 Motivational Interviewing

Motivational interviewing (MI) is a collaborative, patient-centered communications skill set that can 
increase behavior change by stimulating a patient’s own internal motivation for change. Medical pro-
viders using MI can explore factors associated with medication nonadherence, assess patient ambiva-
lence and/or resistance, and educate a patient to promote medication-adherent behaviors. Core 
components of MI include partnership (e.g. collaborative care), compassion (e.g. empathy, acknowl-
edgement of people’s thoughts/feelings), and evocation (e.g. eliciting patient-led solutions and man-
agement plans) [46]. The use of MI has expanded over the years from substance abuse to adherence 
to HIV-medications and more recently to adherence to other chronic medications [47]. Studies show 
that MI improves patients’ adherence to medication, even with different exposure times, different 
modes (in-office or over the phone), and different counselors’ background [48, 49].
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MI has been explored in physicians treating psoriasis patients. A training program provided clini-
cians with MI skills to support behaviour change in patients with psoriasis and increase the clinicians’ 
knowledge of psoriasis comorbidities. The training enhanced clinicians’ ability to use MI skills to 
address behaviour change in the context of managing psoriasis and patient actors reported high levels 
of overall satisfaction with the consultation style used by clinicians following training. However, the 
clinicians’ knowledge of psoriasis-related comorbidities did not increase after training, nor were they 
more likely to explain to patients how psoriasis and behavioural factors are associated. The research-
ers suggested this may have been because the training focused less on the relationships between 
psoriasis-associated conditions and behaviours, and more on how to address behaviour change with 
patients [50].

Another study evaluated the effects of a 3-month individual MI intervention in patients with pso-
riasis with the aim of inducing behaviour change in daily psoriasis treatment. The MI intervention had 
positive overall effects on disease severity, self-efficacy, psoriasis knowledge, and health behaviour 
change compared to the control group. The researchers suggested that the MI may have enhanced the 
patients’ knowledge of psoriasis and reduced the risk of unhealthy lifestyle habits and nonadherence 
by encouraging healthy behaviours, facilitating the development of problem-solving skills, and pro-
viding emotional support and regular follow-up [51].

Addressing behavioural factors as part of psoriasis management is important because modification 
of lifestyle factors, medication adherence, and low mood can improve psoriasis outcomes and reduce 
the likelihood of developing or exacerbating psoriasis-related comorbidities. MI interventions to pro-
mote health behavior change can be tailored to individuals. MI can also change providers’ approaches 
to discussions with their patients on psoriasis management. Moreover, MI can be carried out within 
the context of a consultation about psoriasis.

 Accountability

The accountability derived from the expectation of a social interaction between the patient and the 
health care provider may affect patients’ motivation to adhere to treatment. Accountability represents 
a potentially powerful tool to improve self-management, thereby promoting patients’ adherence to 
treatment. Accountability refers to the implicit or explicit expectation that an individual may be called 
upon to account for his or her actions or inactions [52]. Accountability requires social presence— 
which can be by telephone, by email, or in person—the latter of which is considered the most influ-
ential [53–55].

In previous studies, adherence in psoriasis patients to topical treatment dropped from 85% at Week 
1 to 51% at Week 8 (p < 0.0001) [56]. However, there were increases in adherence around the times 
of the Day 7, 14, 28, and 56 follow-up visits. These office visits may increase patient motivation to 
adhere to treatment by imparting a sense of accountability. Other studies have also shown that early 
follow-up visits can at least temporarily improve adherence [57–60].

Digital interactions have also improved patient adherence to treatment. In a study of acne patients, 
weekly contact via an Internet-based contest substantially improved adherence to treatment [53]. The 
acne study included 20 male and female participants, aged 13–18 years, with mild-to-moderate acne 
who were prescribed topical treatment for 12 weeks. Participants were randomized 1:1 to a control 
group or to an Internet-based survey group to receive weekly emails with a link to a survey to assess 
their acne severity and treatment. The median adherence rate was 74% in the digital-intervention 
group and 32% in the control group. These findings suggest that having patients report how they are 
doing may be an intervention for improving adherence [53].
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 System-Centered Approaches

In addition to patient-centered and physician-centered behavioural techniques, internal modifications 
to clinical practices can create a facilitative foundation for adherence interventions. The functioning 
of the health system influences patients’ behavior in many ways. Systems direct providers’ schedules, 
dictate appointment lengths, allocate resources, set fee structures, and establish organizational priori-
ties. Interventions in the health system are higher order interventions affecting health policy, organiza-
tion, financing of care, and quality of care programs. System-based approaches discussed in this 
chapter include scheduling longer appointment times, continuity of care, and communication with 
patients.

 Longer Appointment Times

The World Health Organization (WHO) recommendations for systemic actions to increase adherence 
include increased appointment lengths to allow enough time to address adherence [61]. Having more 
time to build rapport with a patient and communicate the importance of adherence becomes therapeu-
tically valuable in the long-run.

In one study, subjects with psoriasis exhibited a negative exponential relationship between the 
duration of clinic visits and adherence. In patients who had a clinic visit that lasted less than 3 min-
utes, only 8.8% of patients were adherent to the physician’s recommendations. The percentage of 
adherent patients increased to 17.5% with a 3–5 minute visit, to 35.1% with a 5–10 minute visit, and 
to 28.1% with a visit lasting greater than 10 minutes [62]. Patients with a shorter visit were more 
likely to self-medicate, meaning they stopped using medications prescribed by doctors and instead 
sought other treatments. This suggested that good communication with doctors offered an important 
means to increase patients’ adherence, which has been well documented [63].

 Continuity of Care

WHO also recommends for increased continuity of care, such as being followed by the same physi-
cian, to increase proper adherence, presumably through increased physician-patient rapport and 
accountability [61]. However, it may not always be feasible for patients to see a single physician for 
the duration of their disease. For example, dermatologic conditions may be diagnosed by a dermatolo-
gist and referred to the patient’s primary care provider for follow-up, or vice versa. In these cases, it 
may be useful to comment on the patient’s pattern of adherence, or any specific strategies the patient 
found helpful in increasing adherence in the referral notes to keep the patient accountable.

 Communication with Patient

Ongoing communication efforts, such as phone calls, emails, or messaging through a patient portal, 
keep the patient engaged in health care [62]. This strategy is simple and cost-effective for improving 
adherence [64]. Additionally, communication with patients serves as a reminder for the patient to 
take their medication [65]. Furthermore, this ongoing support may help patients build rapport and 
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feel more comfortable with self-management. However, consistent involvement may be considered 
overly intrusive for some patients, which makes informed consent an integral part of such reminder 
systems [66].

 Conclusion

Interventions to promote adherence are not consistently implemented in practice. Providers report 
lack of time, lack of knowledge, lack of incentives, and lack of feedback on performance as barriers. 
Clearly, nonadherence is not simply a problem experienced by patients. From the first visit to the 
follow-ups, providers can assess risks for nonadherence and deliver interventions to optimize adher-
ence. To make this a reality, providers must have access to specific training in adherence management. 
Furthermore, health systems must design and support delivery systems that develop this training. 
Providers can learn to assess the potential for nonadherence, and then use this information to imple-
ment brief interventions to encourage and support progress towards adherence.

Adherence is a problem observed in patients, but it has roots beyond the patient. Nonadherence 
occurs in the context of treatment-related demands the patient must attempt to handle. These demands 
include learning new behaviours, altering daily routines, tolerating discomforts and inconveniences, 
and persisting in doing so while trying to function effectively in their various life-roles. While there is 
no behavioral magic bullet, there is substantial evidence identifying effective strategies for changing 
behavior.

Behavioral interventions to promote adherence may provide immediate, practical strategies to 
improve patient adherence and therefore treatment outcomes for patients suffering from chronic der-
matological conditions. A common goal of behavioral interventions is to increase patients’ involve-
ment in care, thereby promoting better patient adherence. Improved self-efficacy and self-management 
enables patients may lead to better adherence, which leads to better health outcomes and reduced 
health care costs [67]. For dermatology patients to achieve fuller effects of medical therapies, provid-
ers need to better understand and more investigation into behavioral interventions to promote 
adherence.
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Chapter 5
Adherence in Pediatric Populations

Abigail Cline, Adrian Pona, and Steven R. Feldman

 Introduction

Upwards of 50% of pediatric patients with chronic health conditions are considered to be nonadherent 
to medical treatment regimens. As such, improving self-management and adherence are paramount to 
not only improving health outcomes, but pediatric adjustment to chronic disease. Dermatologic condi-
tions in pediatric populations put children at an increased risk for low self-esteem, depression,  anxiety, 
social isolation, and suicidal ideation [1]. Social reactions to cutaneous disease are more devastating 
to pediatric populations, and appearance-related concerns are one of the dominant experiences of 
adolescents [2]. The impact of skin conditions on a pediatric patients’ quality of life warrant early 
recognition and treatment to decrease their risk of physical and psychologic morbidity.

Treatment adherence is particularly challenging in pediatric populations because of family dynam-
ics and functioning, caregiver and child characteristics, and child health outcomes. When patients are 
young, caregivers are often responsible for medication administration, but this responsibility shifts to 
the patients as they mature. This shift can complicate treatment adherence. Furthermore, both caregiv-
ers and providers should emphasize the importance of adherence in young patients to instill a sense of 
self-management that can persist into adulthood. Poor adherence results in poor health outcomes, 
which can lead to misconceptions about treatment efficacy, sometimes creating what appears to be 
“treatment-resistant” disease.

Promoting acceptable levels of adherence requires examining parent and child variables that facili-
tate or impede adherence to treatment recommendations. This chapter aims to explore the complexity 
of adherence in pediatric dermatology patients. We discuss barriers to adherence for the pediatric 
population followed by approaches that can be used to address adherence issues.
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 Common Barriers to Adherence in Pediatric Populations

Caregivers and pediatric patients have common and unique factors that affect adherence (Table 5.1). 
Shared barriers include treatment factors, medication cost, and treatment expectations [3]. Treatment 
factors include medication tolerability, regimen complexity, and cost. Vehicle preference and selec-
tion of treatment in pediatrics may be difficult if the patient and caregiver have differing preferences. 
In younger pediatric patients, treatments will likely be chosen by the caregiver who administers the 
medication. In older teenagers, treatments may be chosen by the patient or the caregiver. Decisional 
discord may lead to low adherence, especially if either party is not in full agreement of the treatment 
plan [4, 5].

Studies have demonstrated that parents with greater resources exhibit better adherence than 
 parents with fewer resources [6]. Pediatric patients also rely on their caregiver to purchase the 
medication. When caregivers of pediatric dermatology patients were surveyed about factors leading 
to nonadherence, cost of medicine was among the most important reasons [7]. Strategies to lower 
medication cost include creating more cost effective treatment plans, and using generic medications 
when possible.

Caregiver and patient expectations set the course for treatment. For example, treatment outcomes 
for dermatological conditions typically occur gradually. If caregivers and patients are uninformed 
about the likelihood of gradual outcomes and expect full and early clearance, they may become frus-
trated and less adherent. Caregivers and patients also may not believe the condition as chronic, thereby 
requiring continuous therapy. For example, caregivers and patients may have little understanding of 
the maintenance role of emollients in preventing atopic dermatitis flare-ups.

Additionally, behavioral issues of patients and caregivers can undermine adherence and treat-
ment outcomes. Children with chronic health problems are at increased risk of behavioral and 
emotional difficulties [8, 9]. Mood disorders, such as depression, may interfere with patient 
adherence because of poor concentration, fatigue, loss of interest in activities, sleep/ appetite 
disruption, and irritable mood [10]. Similarly, caregiver depression can hinder parental engage-
ment in following the regimen [11]. Child behavior problems are associated with greater parent-
reported difficulties with illness management [12]. Caregivers may also feel the time spent 
applying treatments on one child impacts the time and energy to expend on siblings and partners. 
If a child is resistant to receiving treatment, caregivers often pay the cost with their own  emotional 
well-being [13].

Table 5.1 Barriers to 
treatment adherence in 
pediatric patients/caregivers

Treatment factors
Complicated treatment regimen
Poor tolerability of treatment (e.g. treatment too messy, greasy)
Time-consuming treatment regimen
Medication cost
Common factors between caregiver and patient
Delayed treatment outcomes
Mental health disorders/behavioral issues
Caregiver/parent factors
Poor communication
Fear of medication side effects (corticosteroid phobia)
Patient factors
Age-related and developmental stage-related limitations
Difficulty with transfer of treatment responsibility during adolescence
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 Caregiver-Centered Barriers

Pediatric patients often rely on their parent or guardian to promote treatment adherence through 
the purchase and/or actual administration of medications. About 47.8% of prescriptions for 
children attending a dermatology outpatient clinic remained unfilled [14]. Even when medica-
tions were directly supplied to parents and regular follow-ups were provided, adherence rates 
were as low as 32% [15]. Pediatric patients also depend on a parent or guardian to be in atten-
dance to consent for procedures and assist with transportation. Scheduling conflicts between 
caregiver and child can interfere with adherence to treatments that require frequent visits, such 
as phototherapy.

Caregiver concern about side effects is also a major factor in nonadherence [7]. The fear of adverse 
effects of topical corticosteroids is called “steroid phobia” [16]. Steroid phobia is increasingly recog-
nized as playing a key role in poor treatment adherence, which leads to poor treatment outcomes and 
disease flares. Originally used to describe an irrational fear of corticosteroids, steroid phobia has been 
broadened to include the vague negative feelings and beliefs about using topical corticosteroids [17]. 
As many as 80.7% of patients reported having fears about topical corticosteroids, and 36% admitted 
to treatment nonadherence due to concern about steroid-related adverse effects [16]. Steroid phobia 
correlates with several factors, including the belief that topical corticosteroid agents pass through the 
skin into the bloodstream, a lack of trust in the health care provider, and discrepancies in the education 
about their use. Common concerns about topical corticosteroids include skin thinning, the potential of 
topical corticosteroids to affect growth and development, and nonspecific long-term effects. This fear 
can further complicate treatment as patients often initially depend on their caregivers to administer 
medications.

 Child-Centered Barriers

Barriers to adherence that are unique to children include instructional compliance and developmental 
level. Children may not be aware that they have a problem, or they may not be motivated to work on 
it. For example, the management of atopic dermatitis is a complex process with multiple steps that 
have to be followed by the child. These include disrupting current activity, undressing, bathing, and 
receiving topical applications that may feel uncomfortable. Children are not naturally motivated to 
follow such complex instructions and may therefore resist implementing a treatment routine. 
Maintaining a treatment regimen requires the child to be under good instructional control or the child 
will often not comply with the program.

Developmental level also influences treatment adherence, especially when treatments require the 
child to actively participate. Caregivers are often responsible for medication adherence in young 
children, whereas adherence for older children or adolescents becomes a process of shared respon-
sibility. Adolescence is a critical period for many children with a chronic medical condition. 
Adolescents often fare worse with regimen adherence than younger children across multiple pedi-
atric conditions [18–20]. With adolescence also comes increasing general responsibility, and many 
caregivers and providers transition treatment responsibility to the adolescent. This transition can 
lead to an increase in caregiver–child conflict over treatment management and adherence [21]. 
Specifically, as children move into adolescence, they begin taking control of their bodies and may 
want more responsibility in decision making. Despite this desire for more responsibility, adoles-
cents may need more support from caregivers and medical providers in developing and following 
their treatment regimens.

5 Adherence in Pediatric Populations
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 Adherence Assessment

Nonadherence can occur even with the most committed families. Providers can perform a functional 
assessment to identify barriers to treatment adherence specific to patients and caregivers (Table 5.2). 
Providers may find it helpful to ask families about nonadherent behaviors, antecedents that trigger 
nonadherence, and factors that contribute to nonadherence (i.e., time constraints, medication cost, 
forgetfulness, regimen complexity). If families are unable to identify barriers, discussing their prior 
treatment experiences may highlight potential barriers. If treatments are recommended for specific 
daytime or nighttime routines, providers should discuss potential problem-solving interventions. For 
example, reviewing a patient’s typical bedtime routine can help families think more clearly about 
integrating recommended treatments. Identifying reasons for nonadherence in patients and caregivers 
can help providers develop treatment plans that are ultimately employed with greater adherence.

During these discussions, providers should also screen for psychosocial factors and stress associ-
ated with pediatric dermatologic disorders, including the important role of mental health. Challenges 
facing caregivers of children with chronic health conditions include competently and consistently 
implementing a treatment regimen to which the child may be uncooperative or resistant [22]. 
Addressing mental health issues or problematic family functioning and communication may be nec-
essary for optimizing adherence. Families can also be referred for psychological care when family 
communication strategies limit the ability to effectively share treatment responsibilities, especially 
among adolescents, or when parental mental health issues (eg, depression) impede treatment 
management.

If the patient and caregivers feel that their concerns to the successful implementation of the medi-
cal regimen have not been addressed, then they will likely be less successful in adhering [23]. Medical 
providers should ensure that caregivers and patient understand the logistics of completing their medi-
cal regimen and that following the medical regimen will lead to improved health outcomes.

 Approaches and Techniques to Facilitate Treatment Adherence

Setting the stage for enhancing treatment adherence with children and adolescents generally involves 
attending three broad areas: (a) relationship building and support, (b) education, and (c) skills training 
and motivation. Meta-analyses of treatment adherence suggested that when interventions use more 
than one strategy for improving adherence, they are more effective [24–26].

Table 5.2 Adherence 
assessment

Time constraints
Identify priorities and enhance time management
Financial resources
Prescribe generic, affordable options
Work with pharmacy or insurance company on financial assistance
Forgetfulness
Set reminds (alarms, texts), frequent follow-up
Regimen complexity
Simplify regimen with combination treatments
Prior treatments
Discuss problems with prior treatment options and regimens
Mental health/family issues
Acknowledge, assess, normalize, and validate
Involve psychologist if necessary

A. Cline et al.
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 Relationship Building and Support

The first step to improving adherence is to build a foundation that fosters trust and accountability 
between the provider, the patient, and the caregiver (Table 5.3). The caregiver may ultimately decide 
treatment and can potentially serve as a strong motivating factor for adherence and the development 
of self-management skills. Thus, building a rapport with young children may not be an integral part 
of promoting adherence. However, in situations where the child is responsible for a particular com-
ponent of treatment (e.g., submitting to phototherapy or topical applications), the provider should 
focus on building rapport with the child to boost cooperation with treatment. Because adolescents 
are more actively involved in medical treatments, establishing rapport with adolescents can increase 
their treatment adherence. With young children and adolescents, providers should “normalize” the 
problem by telling patients that many children/adolescents with similar dermatological issues 
improved with the recommended treatment. This is an example of using anecdotal evidence to 
increase patient adherence.

Listening to caregiver and patient preference further strengthen the provider-patient relationship. 
Caregivers and patients may be more likely to adhere to a medicine they have selected rather than one 
that is selected for them. Caregivers and patients often find frustration with topical medication appli-
cation to be a significant barrier to adherence. Therefore, providers should discuss a range of possible 
topical medications and when to apply the topical medication to minimize this negative experience. 
Families may need time to work together to decide on potential treatment options to ensure it is tai-
lored and feasible for the patient. Studies outside of dermatology show that when parents approve of 
treatment and feel it is working, pediatric patients have higher adherence rates [5].

With barriers identified and a plan to address these barriers in place, providers can assess caregiver/
parent confidence with following the treatment regimen, feasibly using a 1–10 scale. For example, 
assessing confidence levels can highlight a caregiver’s strengths (“You rate your confidence at a 7; 
what helps you feel that confident?”). At the same time, rating can help enhance motivation for 
increased adherence (“You rate your confidence at a 7; what would it take for you be at an 8?”) [27]. 
If there are barriers that cannot be addressed by the medical provider or the current medical regimen, 
options include switching treatment plans to one with fewer barriers or referring to a psychologist to 
provide a more detailed assessment of adherence issues.

As new treatment behaviors are developing, follow-up within 2 to 4 weeks can promote adherence 
by offering the chance for reinstruction or barrier mitigation [28]. This can be done either through 
contacting the patient or early follow-up visits. While contact is often done via phone calls and fol-
low- up visits, email and electronic medical record patient portals is inexpensive and convenient. 
Having an early follow-up visits to check on how well the medication is working holds patients and 
caregivers accountable to use the medication. The accountability inherent in the social interaction 

Table 5.3 Relationship 
building and support

Patient rapport
Build a relationship with the caregiver and the patient to boost cooperation
“Normalize” the problem with children/adolescents and provide anecdotes
Treatment preference
Ask both caregiver and patient about individual preference
Try to find a compromise
Confidence assessment
Give 1–10 scale about confidence using treatment and adhering to treatment
Provide positive reinforcement/problem-solve barriers
Early follow-up
Phone call, email, or return visit
Ask about nonadherence and treatment difficulties
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between a patient and a healthcare professional affects patients’ motivation to adhere to treatment. 
This leads to improved initial adherence and short-term outcomes, which helps secure good long-term 
adherence. Whether through contact or follow-up visits, providers should inquire about the treatment 
regimen, assess adherence, and express approval for caregivers/patients following the treatment regi-
men correctly. Providers should acknowledge there are likely to be some adherence challenges and 
maintain a constructive solution-focused approach.

 Treatment Education Interventions

The more knowledge caregivers have about disease, the better their motivation and adherence to dis-
ease management will be. Education interventions for atopic dermatitis have been developing over the 
past decade. Education interventions for other chronic medical conditions, such as asthma, are based 
on the idea that education limited to handouts and brief explanations may not be sufficient [29]. 
Education interventions are especially applicable for those with severe disease, diminished quality of 
life, and lack of therapeutic adherence. Studies have empirically shown that improved self- management 
interventions increase child and caregiver quality of life [30–34].

Educational programs for caregivers of children with chronic dermatological conditions contribute 
towards comprehensive, family-oriented management [35]. Educational interventions aim to enable 
patients and caregivers to solve problems arising from chronic diseases at home. Treatment education 
allows for explanations and discussions of the dermatological condition and appropriate treatments 
(Table 5.4) [26]. Educating patients and families on disease pathophysiology and likely clinical course 
can enhance treatment motivation and link treatment options directly to the cause. Using developmen-
tally appropriate language is important so that children and adolescents of all ages can understand 
their condition and treatment regimen. Caregiver training reduced the severity of atopic dermatitis 
considerably, suggesting caregiver education is an important factor in achieving a positive long-term 
outcome [36–38].

Education interventions can also help dissuade caregiver concerns about adverse effects, such as 
steroid phobia. Caregivers worried about possible side effects of topical steroids may benefit from 
additional education about appropriate times to start and stop topical steroid therapy. Patients who feel 
that their provider is following them closely for potential adverse effects may also feel more comfort-
able with topical corticosteroid use [39].

Providing additional ways for patients and parents to remember and become familiar with the treat-
ment plan may further increase adherence. In addition to directly educating patients and families, 
providers should give a detailed, simple written action plan. The pediatric atopic dermatitis literature 

Table 5.4 Treatment 
education

Medical knowledge
Discuss pathophysiology, severity, contributing factors, and clinical course
Treatment options
Discuss therapies and link them to the pathophysiology of the disease
Discuss efficacy, safety concerns, and potential side effects
Establish patient expectations for improvement
Side effects
Give additional education about potential adverse effects to worried caregivers
Written action plans
Define type of intervention, medication, frequency, and location
Provide adjustments during flare/maintenance
Consider color-coding system
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demonstrates the utility of clear, direct written action plans [26, 40, 41]. Written action plans include 
a clear outline of the medical regimen including the type of task (e.g., 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 when symptoms are better/worse. In par-
ticular, families benefit from a clear definition of what constitutes a “flare” and how to adjust specific 
treatments. Some written action plans used a stoplight color-coding system to aid in health literacy 
and understanding of complicated medical regimen associated with atopic dermatitis [42].

Written action plans help parents determine when an immediate physician visit is needed, which 
cuts down on unnecessary visits and avoids harmful delays when physician care is needed. Written 
action plans may also provide a simple daily reminder to apply medications. Finally, written action 
plans provide a communication aid for healthcare providers and parents. This feature may improve 
parents’ understanding of treatment goals, and thus their motivation to adhere to treatment regimens.

 Motivation Interventions

Skill and motivation significantly influence caregiver and patient adherence. Some patients may lack 
the skills to implement a treatment protocol, whereas others have sufficient skill but lack motivation. 
While skill deficits can be overcome with educational interventions and written action plans, motiva-
tion deficits rely on psychological approaches (Table 5.5). A number of interconnected factors affect-
ing the caregiver’s and child’s motivation can influence adherence to a treatment regimen. Common 
factors include the amount of time and effort the treatment requires, the degree to which the treatment 
interferes with other activities, and the ongoing results of the treatment. General strategies for improv-
ing motivation include simplifying the treatment regimen, establishing a reward system favoring 
adherence, and positive reinforcement.

The goal of simplifying treatment is typically to modify treatments so that they are less complex, 
require less effort, and involve less disruption to typical child and family schedules. An easier treat-
ment regimen reduces the burden of treatment and increases the likelihood that parents and caregivers 
will adhere. Providers should attempt to prescribe low-cost and fast-acting medications as parents are 
more likely to pick up prescriptions they can afford. Furthermore, providers can provide instructions 
that allow pharmacists to offer a similar but less expensive treatment option if available. If slow-acting 
agents are necessary, providers can consider pairing them with fast-acting so that patients can still see 
rapid improvement. Multiple prescriptions complicate regimens and increase the chance patients will 
not correctly follow treatment [43]. Prescribing a single product that contains two more medications 
reduces the burden of treatment and increase adherence [44].

Age-appropriate methods of improving motivation and therefore adherence are valuable when 
treating children. Rewards, such as token economics and sticker charts, can improve adherence. Token 
economics involve a reward system in which children are provided with tokens or points for engaging 
in desirable behaviors. The tokens can then be exchanged for preferred items and activities that par-
ents are willing to supply. Positive reinforcement techniques such as sticker charts may also increase 
motivation to adhere to treatment regimens. Receiving a sticker for each medication application gives 

Table 5.5 Motivation 
interventions

Simplifying treatment regimen
Prescribe low-cost, fast-acting, medications
Consider combination therapies and once daily dosing
Positive reinforcement
Token economics, sticker charts
Gradually shape behavior for better autonomy
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children an immediate sense of accomplishment and helps remind caregivers whether a treatment was 
completed and when a new dose is due [3, 45]. In several studies, sticker charts improved adherence 
and this effect was maintained for months after the initial intervention. Better adherence correlated 
with better clinical outcomes in some, but not all, studies. The majority of the participants in these 
studies were aged 3 to 12, a population highly receptive to operant conditioning interventions [45].

Positive reinforcement interventions in children with chronic disease improve adherence and 
clinical outcomes [46]. Operant conditioning theory describes positive reinforcement as pairing a 
desired behavior with a positive event, and increasing the likelihood of that behavior to occur again. 
An  effective form of operant conditioning involves shaping, whereby behaviors required to achieve 
the same reward become increasingly difficult or the reward is increasingly diminished. In this 
manner, subjects are less dependent on the immediate reward and learn to produce the behavior 
autonomously [47].

 Conclusion

Treatment outcomes depend on treatment adherence. Providers can maximize adherence by identify-
ing barriers to adherence, educating patients and caregivers on disease and treatments, ensuring that 
treatment regimens are affordable and appropriate for patient/caregiver skill level, providing detailed 
written action plans, and following-up with patients about their treatment course. When medical treat-
ment is shared by family members, success relies on an understanding of treatment responsibilities. If 
treatment responsibilities are not understood or discussed within the family, treatment adherence and 
management suffers. While interventions can be implemented for patients or caregiver factors inde-
pendently, intervening with both caregivers and patients is ideal. We have attempted to show that 
adherence is multifactorial, and how to manipulate a broad range of variables to promote it. Although 
none of these variables guarantees full adherence, they do improve the chances that patients and care-
givers will engage in sufficient adherence to increase the probability of a positive outcome.
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Chapter 6
Adherence in Patients with Comorbidities

Abigail Cline, Adrian Pona, and Steven R. Feldman

 Introduction

The association of certain dermatoses and other chronic diseases is complex and multifactorial. 
Lifestyle factors, impaired health-related quality of life, depression, and therapeutic interventions 
often confound this relationship. When investigating morbidities in the field of dermatology, pso-
riasis has received the most attention in the last decades [1]. Epidemiological investigations have 
largely focused on psoriasis-related conditions such as arthritis, cardiovascular disease, and depres-
sion [2]. The search for other comorbidities has now extended to other chronic inflammatory skin 
diseases, such as rosacea, atopic dermatitis, hidradenitis suppurativa, seborrheic dermatitis, and 
lichen planus [3–7].

The concepts of multimorbidity and comorbidity have become increasingly important as patients 
with multiple conditions are becoming the rule rather than the exception. Multimorbidity is the co- 
existence of two or more chronic conditions [8]. The term comorbidity is now taken to mean a condi-
tion with other linked conditions (e.g., diabetes and cardiovascular disease), or when there are 
conditions that commonly co-exist, (e.g., diabetes and depression). There is greater demand for 
improving patient outcomes with multiple chronic conditions as health care expenditures are higher 
in these patients compared to patients with a single chronic disease [8, 9]. One in four American citi-
zens lives with two or more chronic conditions [10]. The prevalence of multimorbidity is estimated to 
be between 25–55% at 60 years of age and 80% in those older than 75 years [11]. Individuals with 
multimorbidity are more likely to be admitted to hospital, have longer hospital stays, experience 
depression, and die prematurely [12, 13]. Nonadherence is highly prevalent in patients with multimor-
bidity, especially when multiple medications are prescribed for each chronic condition [14].

Despite the increasing number of patients with multiple chronic conditions, evidence on the effec-
tiveness of interventions to increase adherence and improve outcomes in such patients is limited. 
Whereas different interventions for managing chronic disease have been created, these strategies usu-
ally focus only on a single disease [15]. We know very little about the potential impact of interven-
tions for improving adherence in patients managing multiple diseases. This chapter will explore what 
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factors act as barriers to medication adherence in patients with multimorbidities. We also aim to evalu-
ate what interventions may enhance patient adherence to treatment regimens.

 Barriers to Adherence in Patients with Multiple Chronic Conditions

 Medication Barriers

Patients with multimorbidities face compounded barriers related to their medication, including lim-
ited medication access, high medication cost, regimen complexity, noxious side effects, and medica-
tion intolerance.

 Medication Cost

Patients taking multiple medications tend to incur higher out-of-pocket medication costs, which influ-
ences how many medications a patient can afford [16]. Patients also may be reluctant to take multiple 
medications, with some patients reporting they reached their limit or threshold for taking medication. 
Adding one more drug to their regimen may not be financially feasible, as one out of five low-income 
patients do not fill all their prescriptions because of cost. Likewise, patients reported skipping doses 
to make their prescriptions last longer [17]. Trust also plays a role in medication adherence, as patients 
with low trust in their physician are more likely to forgo medicines because of cost pressures [18].

 Polypharmacy

Medication management for multiple chronic conditions often results in polypharmacy, leading to an 
increased risk of drug interactions that may result in hospitalization and death [19, 20]. These effects 
are more pronounced in economically disadvantaged, minority populations with fewer financial 
resources [21, 22]. Polypharmacy also suggests an underuse of necessary treatments, low adherence, 
and partly preventable mortality, particularly in older patients [23].

 Regimen Complexity

Complex regimens may have conflicting directions, leading to decreased adherence in patients with 
multiple comorbid conditions [24]. The more medications a patient is required to organize and remem-
ber, the poorer the adherence. Infrequent and irregular dosing schedules increase regimen complexity 
(e.g., large quantities of pills taken only one or twice a week) and decrease the likelihood of adher-
ence. Increases in the number of medications or the number of doses per day results in decreased 
adherence [25].

 Side Effects

Noxious medication side effects or route of medication (e.g., injection) play a strong role in low 
patient adherence. Adverse medication interactions are more likely to occur as the number of medica-
tions increase, contributing to decreased adherence. Patients may actively choose not to take the medi-
cations because of negative side effects due to either a specific medication or interactions between 
medications. Even with topical corticosteroids, as many as 80.7% of patients reported having fears of 
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adverse effects, and 36% admitted to treatment nonadherence due to concern about steroid-related 
adverse effects [26].

 Provider Barriers

 Multiple Physicians

Fragmentation of care is a significant problem for patients managing multiple chronic conditions. The 
involvement of both primary care and multiple specialists can result in too many healthcare providers 
prescribing medications, too many pharmacies filling prescriptions, and no sharing of information 
between those entities or with the patient [27]. As the number of prescribing providers and pharmacies 
increases, patients are less likely to adhere to a medication regimen [24]. Patients with a greater mor-
bidity burden have a higher use of specialists even for conditions that are normally managed in pri-
mary care [28]. Interestingly, when a specialist, not a primary care physician, is prescribing the 
medications, adherence is higher among patients [24].

 Physician-Patient Interactions

The physician-patient relationship can influence a patient’s decision to adhere to medical recommen-
dations. Issues that may strain the physician-patient relationship and lead to nonadherence include 
expectations for communication and participation during the clinical encounter, misunderstandings 
between patients and providers, and different agendas that are not met during clinic visits [29, 30]. 
When patients report suboptimal communication and relationship with their physicians, they may feel 
intimidated or disregarded, which often makes it difficult for them to follow the doctor’s recommen-
dations. Furthermore, patients report that when their own preferences and goals were not generally 
integrated into treatment plans, they ended up taking less medication than prescribed [31].

 Patient Barriers

 Psychiatric Comorbidities

A serious, but often neglected, comorbidity is compromised mental health status. Psoriasis is strongly 
associated with depression, anxiety, and suicidality [32]. For example, in a recent population-based 
study, 12.5% of patients with severe psoriasis reported a history of depression, as compared with 4.7% 
in the control population [33]. Patients with multiple conditions have poorer quality of life, loss of 
physical functioning, and are more likely to suffer from psychological stress [8, 34, 35]. Mental health 
disorders, particularly depression, are more prevalent in people with increasing numbers of physical 
disorders [36]. Patients in whom depression coexists with other medical conditions may be less adher-
ent to medical or behavioral regimens, have more functional impairment, and increased mortality. 
Patients with psoriasis and depression view the magnitude of treatment benefit as less important com-
pared to patients with only psoriasis. This indifference toward improving their skin condition results 
in a high risk of nonadherence. In a potentially vicious cycle, nonadherence can result in deteriorated 
treatment outcome, which might trigger or worsen depression [37]. Although mental disorders often 
take a back seat to significant multimorbidity, comorbid depression incrementally worsens health 
compared with depression alone, with any of the chronic diseases alone, and with any combination of 
chronic diseases without depression [38].
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 Patient Beliefs

Patients’ beliefs of their conditions and medications influence medication adherence, especially in 
patients with high comorbidity. Some patients may believe that drugs are toxic products which create 
a vicious cycle, and that spontaneous recovery may occur without treatment. Patients may consider 
drug prescriptions to be a consequence of a lack of time or resources for other types of treatments. 
Some patients have identified the pill burden as an excuse by the health system to not individualize 
treatment. If patients do not perceive therapeutic effectiveness from their treatment, their motivation 
could decrease and thus hinder adherence. This is particularly significant in patients suffering from 
several comorbidities who may require lifelong treatment with certain medications [39].

 Interventions

Despite the increasing prevalence of patients with multiple chronic conditions, evidence on the effec-
tiveness of interventions to improve clinical outcomes in such patients is limited. Given the complex-
ity of multimorbidity, potential interventions are likely to be complex and multifaceted if they are to 
address the varied needs of these individuals.

 Patient Education

Patient education is the starting point of adherence and nonadherence conduct. Patients’ beliefs and 
misbeliefs influence both intentional and unintentional nonadherence. Patient beliefs of overmedica-
tion, lack of satisfactory results following initial expectations, and a fear of side effects can all lead to 
nonadherence. Cognitive theories such as health belief model and the theory of planned behavior 
assume that if patients are educated on the benefits and risks of taking medications, they will be better 
adherent with the medications [40]. Therefore, health professionals can engage with chronic patients, 
discuss their health beliefs, and provide them with the adequate information about their illness and 
treatment to increase adherence.

Education is a central element that enables patients to manage their conditions better. In a focus 
group about multimorbidity and medication adherence, participants stressed the importance of patient 
education. Participants reported that more information would improve their adherence to the treat-
ment regimens. A lack of knowledge about the therapeutic mechanism and potential adverse effects 
increased patients’ fear of medication and distrust in medicine. Patient confidence in the treatment 
increased when health providers explained how their medications worked. If patients received ade-
quate information, they showed a clear interest in being involved in decision-making throughout the 
therapeutic process [39].

 Care-Coordination Interventions

Clinical guidelines usually focus on a single disease, so management of multimorbidity can be over-
whelming for both patients and providers because of overlapping or conflicting treatments. Care- 
coordination involves organizing different providers and services to ensure timely and efficient health 
care delivery. Examples of case-coordination interventions include multidisciplinary teams, case 
management, and health technology. These interventions focus not only on clinical aspects of care, 
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but also consider patients’ health priorities and goals and their social and emotional well-being. In 
patients with multiple chronic conditions, care-coordination interventions improved cognitive func-
tioning, increased use of mental health services, and reduced symptoms of depression and functional 
impairment [41].

In dermatology, care-coordination through the use of multidisciplinary clinic practices models 
have helped provide efficient care have improved outcomes for patients with psoriasis, cutaneous 
lymphomas, and sarcoidosis [42–44]. The emphasis of care-coordination in dermatology has led to 
care-coordination as one of the improvement activities considered in the Merit-based Incentive 
Payment System [45]. While teledermatology has potential to improve care-coordination for patients, 
fragmentation of care and inadequate follow-up are concerns [46].

Combining educational components with care-coordination interventions appear to have the great-
est potential for improving outcomes in patients managing multiple chronic conditions. The combina-
tion of case management, education, and self-management significantly reduced depressive symptoms 
in older adults with multimorbidities. Furthermore, care-coordination or telemedicine interventions 
with an education component significantly reduced patient disability and improved cognitive func-
tioning [41].

 Simplify Regimens

Patients with multimorbidity may have specific problems with medication use that relate to polyphar-
macy and managing complex treatment regimens. For that reason, interventions targeting specific 
difficulties related to medication management may be particularly effective. Subjects from the focus 
group report wanting a therapeutic balance between the dosage schedule and their quality of life. 
Tailoring treatment regimens to patients’ needs and preferences might improve adherence to medica-
tion [39]. Reducing the complexity of drug regimens can improve adherence and clinical improve-
ment for some patients, although most of these studies were conducted with single disease conditions 
[47]. Polymedicated patients want to prioritize drugs regarded as essential for survival and to maintain 
a good quality of life. From their point of view, doctors should review their medications regularly to 
see whether they are still necessary [39].

If the number of medications cannot be reduced, then strategies to make treatment regimens and 
administration are necessary. Packaging interventions such as pill boxes and blister packaging effec-
tively increase medication adherence [48]. Linking medication taking with existing habits also 
increase medication adherence. Using prompts, such as text messaging, cell phone alarms, and calen-
dars, have also shown promise in helping patients to learn their regimen and remember to take their 
medications [49].

 Patient-Provider Relationship

Patients often report a good relationship with their doctor as the most significant facilitator for 
adherence [31]. When patients were asked what helped them to follow a treatment or improve 
medication adherence, responses centered on the attention they received from their prescriber 
[39]. Patients who feel that their physicians communicate well with them and actively encourage 
them to be involved in their own care tend to be more motivated to adhere. The amount of contact 
a patient has with a physician positively correlates with medication adherence [24]. Higher rates 
of contact with the medical office staff provide more opportunities for medication management 
and adherence checks.
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The greater the patient’s confidence in the prescriber, the greater the patient’s confidence in the 
treatment. A strong patient-provider relationship also enhances patient self-care, which in turn 
improves medication adherence [50]. Many patients report wanting more complete information and 
education from healthcare providers so as to be more involved in decision-making. When physicians 
and patients agree on how involved patients should be in their care, adherence is improved [51]. The 
concept of therapeutic alliance has been largely studied in the field of psychotherapy, where it plays a 
major role as a good predictor of clinical outcome [52]. It helps both healthcare professionals and 
patients to work together effectively. The literature has also described the relationship between good 
medication adherence and therapeutic alliance [53].

Patient participation promotes effective management plans, fosters more effective treatment rela-
tionships between patients and providers, and provides the context to explore therapeutic options, 
discuss medication regimens, and consider follow-up actions [54]. However, patients also complain 
about the little attention given to mental health status in medical visits. Patients may seek greater clini-
cal support concerning emotional aspects, such as a holistic approach that takes their preferences and 
family context into account [39].

 Treatment of Mental Health Status

It is important to assess the mental health status of patients. Addressing and treating patients’ depres-
sion may be a neglected opportunity to improve care. The prevalence of psychological comorbidities 
with multiple chronic conditions is high, so referral to a psychologist or psychiatrist is recommended 
if psychopathology is noted. While it remains uncertain whether depression management results in 
increased treatment adherence, depression management can decrease the morbidity associated with 
other chronic conditions. Sustained depression management program over at least 2 years can dimin-
ish the combined effect of multimorbidity and depression on mortality [55].

 Conclusion

Understanding medication regimen complexity and lack of shared decision making seem to be major 
barriers to adherence faced by patients with multimorbidity. Providers should consider interventions 
aimed at improving care-coordination, patient education, simplifying treatment regimens, and 
strengthening the provider-patient relationship to help improve patients’ adherence to complex medi-
cation regimens.
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Chapter 7
Adherence in Psoriasis

Wasim Haidari, Eugenie Y. Quan, Abigail Cline, and Steven R. Feldman

 Introduction

Psoriasis is a chronic, immune-mediated skin disease that affects up to 3% of the world population 
and more than eight million Americans [1]. Regardless of psoriasis severity, nearly 60% of psoriasis 
patients consider to have a major effect on their quality of life (QoL) [2]. Recent studies provided 
evidence that psoriasis is a systemic disease with multiple cardiovascular and metabolic comorbidities 
[3]. Patients experience a negative impact on their physical, emotional, and psychosocial well-being. 
Many psoriasis patients experience embarrassment, self-consciousness, depression, and may suffer 
from social isolation [2]. Likewise, the economic burden of psoriasis is high. A systematic review 
estimated that in 2013, direct psoriasis costs ranged from $51.7 billion to $63.2 billion, the indirect 
costs ranged from $23.9 billion to $35.4 billion, and medical comorbidities were estimated to cost 
$36.4 billion [4].

Management of psoriasis can be as complex as the disease itself and should be based on the type 
and severity of psoriasis. Treatment may involve topical corticosteroids, topical steroid-sparing agents 
such as vitamin D analogues, retinoids, and tacrolimus, phototherapy, and oral therapy with systemic 
agents such as methotrexate (MTX) and cyclosporine, or treatment with biologic agents. Multifaceted 
treatment approach may be required to manage complicated disease. However, the complexity of such 
treatment plans may hinder treatment adherence. Up to 40% of patients self-report that they do not 
take their medication as directed [5, 6]; moreover, self-report tends to underestimate true non- 
adherence rates. A 10% decrease in adherence can correspond with a worsening of psoriasis by one 
point on a nine-point scale [7]. Since nonadherence may explain suboptimal treatment responses, a 
solution may be to assess and improve adherence prior to escalating therapy.
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Higher rates of adherence correlate with improved clinical response. Bettering treatment adher-
ence has the potential to considerably improve treatment outcome as well as patients’ QoL and 
possibly help control the systemic effects as well. This chapter will assess the prevalence of nonad-
herence in psoriasis patients, look into nonadherence associated with various treatment modalities, 
discuss barriers to adherence, and suggest interventions, which may improve psoriasis treatment 
adherence.

 Prevalence of Nonadherence in Psoriasis

It is difficult to determine the prevalence of nonadherence in psoriasis because adherence rates vary 
widely depending on the methodology used for evaluation (Table 7.1). In a systematic review on non-
adherence in psoriasis, adherence rates on average were around 50–60% in clinical trials; however, 
studies using objective measures of adherence often had much lower rates of adherence compared to 
studies using subjective measures [8]. Objective measures of adherence include pharmacy fill rates as 
a measure of primary adherence, and pill counts, medication weights, and electronic monitoring sys-
tems as measures of secondary adherence.

Psoriasis patients had the lowest rate of primary adherence compared to other chronic dermato-
logic conditions, with 44% of psoriasis patients failing to fill their prescriptions [9]. In a study 
assessing adherence to both topical and oral psoriasis treatments, mean medication adherence was 
60.6% when assessed by pill count and medication weight while self-reported adherence rates by 
patient interview were 92.0%. [10] Both self-reported measures and medication weights tend to 
overestimate adherence rates compared to electronic monitoring [6]. Electronic monitoring may 
consists of a microchip installed into the medication cap to record the opening and closing of the 
bottles. Electronic monitoring measured an adherence rate of 67% compared to 92% as recorded by 
psoriasis patient diaries [11].

Adherence rates also vary widely depending on treatment modality. In a self-reported question-
naire, adherence rates were 100% for biologics, 96% for oral medications, 93% for phototherapy, and 
75% for topical therapies; however, these rates are likely inflated given that the measurements were 
self-reported and subjective [12].

 Nonadherence to Specific Treatments

 Nonadherence to Topical Treatments

Topical treatments are associated with the lowest adherence rates. While 77% of surveyed patients 
reported nonadherence overall, topical treatments had the highest nonadherence rate (97%), with lack 
of treatment efficacy cited most frequently as the reason for nonadherence [13]. A systematic review 
on adherence to topical psoriasis treatments showed frequency of applications varying between 50% 
and 60% of those expected. Patients also applied between 35% and 72% of the prescribed dose [14]. 
Long-term adherence rates are even lower compared to short-term rates. Adherence to topical psoria-
sis medications decreased from 84.6% initially to 51% at the end of the 8 weeks [15]. In a study using 
electronic monitoring of topical treatment over the course of 12 months, patients used no treatment 
37.4% of the days in the first month. By the twelfth month, patients used no treatment to 50.9% of the 
days. Drug holidays of 7 days or more were common, with a rate of 35.2% of subjects in the first 
month, increasing to 42.8% of subjects in the twelfth month [16].
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Table 7.1 Prevalence of nonadherence in psoriasis

Study
Sample 
size

Psoriasis 
treatment 
evaluated Measure of adherence Key results

Zaghloul 
et al. [10]

N = 201 Topical and oral 
treatment

Pill count and 
medication weight of 
topical therapy were 
used to objectively 
measure medication 
adherence.

The overall mean medication adherence 
was 60.6%

Carroll 
et al. [15]

N = 30 Topical therapy Adherence was 
measured using 3 
methods of adherence 
monitoring: electronic 
monitoring caps; 
medication logs; and 
medication usage by 
weight.

Adherence rates calculated from the 
medication logs and medication weights 
were consistently higher than those of 
the electronic monitors (P < 0.05). 
Electronically measured adherence 
rates declined from 84.6% to 51% 
during the 8-week study (P < 0.0001).

Storm et al. 
[9]

N = 86 Topical and oral 
treatment

Patients were searched 
using EMR and looked 
up in the national 
electronic pharmacy 
register.

44.2% (N = 38) of psoriasis patients 
failed to pick up their prescription.

Lynde et al. 
[48]

N = 75 Narrow-band 
UVB 
phototherapy

Adherence was 
measured by monitoring 
if patients followed up 
tor receive their 
narrow-band UVB 
phototherapy treatment

Only 21.6% of patients were adherent 
80% of the time to phototherapy 
sessions.

Esposito 
et al. [38]

N = 650 (TNF)-α blockers, 
acitretin, and 
cyclosporine

Data was collected from 
digital databases and/or 
medical records.

Retention rate, the proportion of 
patients who maintain the same drug in 
a given time period, at month 24 was 
81.4 (±3.2) for (TNF)-α blockers 
compared to methotrexate 
(61.5% ± 4.3), acitretin (52.2% ± 1.0), 
and cyclosporine (28.6% ± 2.7).

Doshi et al. 
[39]

N = 2707 Biologics 
(adalimumab, 
etanercept, 
infliximab, and 
ustekinumab)

Analysis was performed 
using Medicare Chronic 
Condition Data 
Warehouse files

During the 12 month follow-up, 38% of 
patients on biologics (adalimumab, 
etanercept, infliximab, and 
ustekinumab) were adherent and 46% 
discontinued treatment.

Alinia et al. 
[16]

N = 40 Topical 
fluocinonide

Adherence was 
measured using 
electronic monitoring.

In the first month, no medication was 
used on 37.4% of the days; over the last 
month of treatment (month 12), no 
medication was used on 50.9% of the 
days. Drug holidays of 7 days or more 
without using treatment were common, 
occuring in 35.2% of subjects in the 
first month and 42.8% in the 12th 
month of study.

Dommasch 
et al. [34]

N = 22,742 Adalimumab, 
etanercept, 
ustekinumab, 
acitretin, and 
methotrexate

Adherence was 
measured by using a 
proportion of patients, 
dichotomized as 
adherent (≥0.80) or 
nonadherent (<0.80).

Among new users of systemic 
medications, adherence to adalimumab, 
etanercept, and ustekinumab was 
greater and acitretin lower compared 
with methotrexate.

EMR Electronic Medical Records, UVB Ultravioler B, TNF-α Tumor necrosis factor-alpha
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Low adherence rates are similar between different topical treatments—50% with topical steroids, 
57% with vitamin D derivatives, 41% with salicylic acid agents [14]. Commonly cited reasons for 
poor adherence to topical treatments include low efficacy, increased time consumption with applica-
tion, and poor cosmetic characteristics of the specific preparation. Similarly, a patient survey con-
ducted on 1291 psoriasis patients throughout Europe found that reasons for nonadherence included 
poor cosmetic characteristics (29%), low efficacy (27%), increased time consumption (26%), and 
occurrence of side effects (15%) [17]. Slow absorption (44%), increased application frequency 
required (41%), staining of clothes (34%) and bedding (27%) were reasons frequently cited in a 
review of topical medication adherence [18]. In another patient survey conducted on 103 Turkish 
patients, respondents felt they were too busy (25%), fed up (22%), inadequately educated about the 
disease and its treatment (20%), forgetful (9%), or treatments were too costly (5%) [19]. In a small 
survey of 50 Korean patients, 18% of patients felt that their topical treatment was moderately or very 
unpleasant because of its cosmetic characteristics (e.g. odor, texture), 40% considered their treatment 
to be costly, and 40% were concerned about the adverse effects of treatment. 81.8% of patients cited 
forgetfulness as the primary reason for nonadherence, 18.8% cited unclear instructions, and 10% 
reported inconvenience and concerns about side effects [20]. Adherence improved with higher effi-
cacy treatments, treatments that were less greasy, sticky, or smelly, and treatments with a lower risk 
of side effects [14].

 Topical Corticosteroids

Even though topical corticosteroids are the mainstay of topical psoriasis treatment, patients may hesi-
tate to use them. In a patient questionnaire on adherence to topical corticosteroids in psoriasis patients, 
60% of respondents were fearful of side effects and 42% reported avoiding prescription medications 
unless they felt it was absolutely necessary. Similar to the reasons for nonadherence to topical treat-
ments overall, efficacy, time, formulation, and cost all contributed to low adherence to topical corti-
costeroids, with 15% of patients surveyed attributing their nonadherence to the product being “too 
messy/oily/sticky” and 10% citing increased frequency of application required through the day [21]. 
Dissatisfaction with efficacy, inconvenient or unpleasant treatment, undesirable cosmetic properties 
(e.g. greasy, desiccating, sticky, or smelly vehicles), and fear of adverse drug effects were common 
reasons for nonadherence to topical corticosteroids repeatedly cited in multiple studies [12, 14, 17, 22, 
23]. Although ointment formulations are more efficacious when applied as prescribed, overall low 
adherence given the poor cosmetic characteristics and inconvenience with application results in sub-
optimal treatment outcomes [24]. Different formulations, such as foams and sprays, are more likely to 
have greater patient acceptance, consequently translating to greater adherence and improved treat-
ment outcomes. Prices of topical corticosteroids, including generic preparations, are dramatically 
rising—a single tube of product can cost several hundred dollars. Significantly increasing cost of 
treatment is also likely to contribute to nonadherence [25].

 Vitamin D Analogues

Topical vitamin D analogues for treatment of psoriasis are as effective as mid-potency corticosteroids 
and include calcipotriol, calcitriol, and tacalcitol. Skin irritation is a commonly reported side effect. In 
a randomized, single-blinded study involving 75 psoriasis patients comparing the safety and efficacy of 
calcitriol and calcipotriol, calcitriol was associated with decreased rates of perilesional erythema and 
edema, stinging, and burning. Irritant and contact dermatitis were adverse effects only seen in patients 
treated with calcipotriol [26]. Combined use of topical vitamin D analogues and corticosteroids is more 
effective than either agent alone; the anti-inflammatory effects of the topical corticosteroid reduce the 
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irritation caused by the vitamin D analogue, while the vitamin D analogue acts as a corticosteroid-
sparing agent and reduces corticosteroid-specific side effects [27]. Calcipotriol- betamethasone dipro-
pionate compound therapy was more effective and better tolerated than either placebo, calcipotriol, or 
betamethasone alone. Patients in the study reported ease of use (95.2%), good skin absorption (77.7%), 
good cosmetic characteristics of the vehicle (74.3%), decreased time consumption (73.4%), and little 
interference with social activities (68.4%) as reasons for adherence [28].

 Calcineurin Inhibitors

Calcineurin inhibitors are effective for treatment of psoriasis in sensitive areas and include topical 
tacrolimus and pimecrolimus. Both medications are generally well-tolerated; the most common side 
effects reported include burning, stinging, hyperesthesia, and itching [29]. There is a FDA-issued 
black box warning based on a theoretical risk of lymphoma and skin cancer with topical calcineurin 
inhibitor use. No definite causal relationship has been established and further studies have not found 
any evidence of an associated increased risk of malignancy; however, this may decrease adherence 
rates as fear of adverse effects is a commonly cited reason for nonadherence [30].

 Tazarotene

Tazarotene, a topical retinoid, is an effective treatment option for psoriasis; however, its use is limited 
by its adverse effects, including pruritus, burning, stinging, erythema, irritation, dermatitis, and des-
quamation [31]. Concomitant treatment with a topical corticosteroid reduces irritation and can 
improve adherence rates [32].

 Tar

While not a first-line therapy for psoriasis, tar-based treatments can be a helpful adjunct to topical 
corticosteroids. Many patients, however, do not find tar-based treatments to be cosmetically accept-
able and often find products to be messy with an unpleasant odor. Topical tar preparations can also 
stain hair, skin, and clothing [33].

 Nonadherence to Systemic Therapies

Moderate-to-severe psoriasis frequently requires long-term systemic therapy. As with topical treat-
ments, multiple factors such as efficacy, safety, and patient’s overall satisfaction with treatment affect 
adherence. A recent retrospective, comparative cohort study studied adherence of new users of acitre-
tin, adalimumab, etanercept, MTX, and ustekinumab using a large US health insurance claims data-
base. Among the 22,472 new users of systemic medications, adherence to adalimumab, etanercept, 
and ustekinumab was greater and acitretin lower compared to MTX [34]. These results were consis-
tent with prior studies using data outside US, which have shown greater adherence to biologics com-
pared to other systemic agents [34].

Drug survival may also serve as an indicator of therapeutic success. A study assessing drug sur-
vival rates and reasons for discontinuation demonstrated that the crude probability for drug survival 
in patients with moderate-to-severe psoriasis was higher for biologics (ustekinumab, followed by 
adalimumab, etanercept, infliximab) than of traditional systemic therapies (MTX, acitretin, and 

7 Adherence in Psoriasis



64

cyclosporine A). Inefficacy with respect to cutaneous lesions was the reason for discontinuing bio-
logics with the exception of infliximab, which along with traditional systemic antipsoriatic agents, 
were most frequently discontinued to adverse events [35]. A study looking at retention rate, the 
proportion of patients who maintain the same drug in a given time period, revealed that global reten-
tion rate of (TNF)-α blockers at month 24 was 81.4% (±3.2) compared to MTX (61.5%  ±  4.3), 
acitretin (52.2%  ±  1.0), and cyclosporine (28.6%  ±  2.7) [38]. Long-term treatment of psoriasis 
patients should integrate the current knowledge of drug survival rates when making therapeutic 
decisions.

 Biologics

Psoriasis patient adherence to biological treatments is challenging. Psoriasis patients appear to have 
the highest adherence with biological therapy. In Medicaid-enrolled patients, adherence rates were 
highest for biologics (66%) compared to other psoriasis treatments which included topical, oral/sys-
temic agents, and phototherapy (36%) [36]. The overall pharmacy claim rates for biologics were 
61.9% compared to 50.7% for MTX [34]. Injectable drugs are often preferred over orally adminis-
tered medicine [37]. This may contribute to increased adherence of injectable biologics compared to 
oral medications. Positive feedback on adherence due to the high efficacy of biologics in psoriasis 
patients may contribute to the long-term adherence to these drugs. Patients on biologics also usually 
suffer from a more severe form of psoriasis compared to patients using topical therapy or photother-
apy. In theory, this might result in higher motivation and hence treatment adherence among those on 
biologics, but patients with more severe psoriasis may have worse adherence than those with milder 
disease [10, 12]. Drug survival time was also longer for biologics than for oral agents [35]. In a retro-
spective study, biologics targeting tumor necrosis factor (TNF)-α had a 72.6% adherence rate after 
30 months of treatment [38].

However, psoriasis patients continue to have poor adherence to biologics. In a retrospective claims 
analysis of 2009 through 2012 data from Medicare patients, 2707 patients initiating adalimumab 
(40%), etanercept (37.9%), infliximab (11.7%), and ustekinumab (10.3%) were examined. During the 
12-month follow-up, 38% of patients were adherent and 46% discontinued treatment [39]. In another 
study, ustekinumab had a higher adherence rate compared to other biologic agents. In biologic-naïve 
and biologic experienced psoriasis patients, the drug survival of ustekinumab was better than adalim-
umab and etanercept [34]. Better adherence to ustekinumab was also supported by an Australian study 
on the use of biological therapies in psoriasis in real-life clinical setting; approximately 90% of 
patients remained on ustekinumab treatment after almost 3 years [40]. Reasons for nonadherence to 
biologics may include fear of side effects and high cost of treatment.

 Methotrexate

In psoriasis, MTX is an anti-inflammatory medication; it increases endogenous anti-inflammatory 
adenosine levels. MTX is effective for psoriasis. Approximately 40% of patients on MTX achieve 
75% improvement in Psoriasis Area and Severity Index (PASI 75) if provided as continuous therapy 
over 4-month period at reasonable dosing [41]. Although an effective medication for psoriasis, the 
efficacy of MTX is lower compared to most biologic agents. Severe adverse events such as pancyto-
penia, hepatotoxicity, and pulmonary fibrosis and less serious side effects such as nausea and vomit-
ing may occur with MTX therapy [41]. Fear of potential side effects may contribute to nonadherence 
to MTX.

Few studies have examined the overall adherence of MTX in psoriasis patients. A study looking at 
retention rate revealed that retention rate for MTX was lower than that of TNF-α blockers at 24 and 
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30 months (p < 0.001) [42]. There is also a difference between adherence to oral and subcutaneous 
(SC) MTX. To further investigate this, one study assessed the adherence of SC MTX in a multicenter 
retrospective analysis of chronic plaque-type psoriasis patient registry. Adherence to self- administered 
SC MTX after 6 months of treatment was high. Most patients who were switched to SC MTX after an 
unsuccessful treatment with oral MTX remained on subcutaneous regimen [43].

 Cyclosporine

Dermatologists may use cyclosporine to treat extensive or disabling psoriasis when rapid response is 
desired. In psoriasis, cyclosporine works by blocking interleukin (IL)-2 and other proinflammatory 
cytokines and by preventing T-cell activation. Better treatment response is seen in patients receiving 
highest dosage, and higher doses are also related to increased risk of renal toxicity, hypertension, and 
intolerability [41].

Although cyclosporine is more useful as a rescue drug than long-term psoriasis treatment, fear of side 
effects may cause suboptimal adherence even with short-term use. Retention rate of cyclosporine at 
months 24 and 30 was also lower than retention rate of TNF-α blockers (p < 0.001) and discontinuation 
was mainly due to intolerance, which was also true for conventional drugs MTX and acitretin [42].

 Acitretin

Acitretin is the most widely used retinoid in psoriasis treatment and effective both as monotherapy 
and combination therapy with conventional systemic drugs as well as biologics. As monotherapy, it’s 
highly efficacious in specific clinical subtypes of psoriasis such as erythrodermic psoriasis, palmo-
plantar psoriasis, and nail psoriasis [44]. In a study evaluating factors associated with drug survival of 
MTX and acitretin in patients with psoriasis, younger age (p < 0.001) and psoriatic arthritis (p < 0.001) 
were factors associated with treatment dropout [45]. Acitretin lacks immunosuppressive side effects; 
the side effects are usually mild and can be minimized with dose titration [44]. These features of 
acitretin may help patients better adhere to the treatment.

 Nonadherence to Light Therapy

Phototherapy is frequently used to treat plaque psoriasis as it is effective, safe, and accessible treat-
ment without any systemic side effects [46]. It counteracts inflammation-induced characteristic patho-
logical changes of psoriasis because ultraviolet radiation induces apoptosis in T-lymphocytes and in 
keratinocytes in the epidermis. Ultraviolet-B (UVB) treatment is also highly cost-effective [47] which 
may aid in adherence to treatment. However, use of UVB phototherapy in the office setting can be 
challenging for patients. Office-administered UVB requires psoriasis patients to visit two to three 
times per week for 15–25 treatments, which can be a burden for patients. Hurdles include patients 
taking time off of work, arranging transportation, and paying co-pays. Therefore, it is no wonder that 
only 21.6% of patients were adherent 80% of the time to phototherapy sessions [48].

A study of moderate-to-severe psoriasis patients assessed adherence to oral acitretin and home 
UVB therapy over a 12-week period. Patients had better adherence to home UVB therapy than oral 
acitretin. Easier access and high perception of effectiveness of home phototherapy (96% of patients 
reporting positive results) may have contributed to the improved adherence of this treatment [49, 
75]. Patients treated at home have a lower burden of treatment and evaluate their therapy more posi-
tively than patients treated in the outpatient department (P values ≤0.001) [76]. Lower burden could 
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contribute to better adherence to home treatment [77]. In a retrospective observational study con-
ducted to evaluate patient’s adherence to a prescribed three-times-per-week treatment protocol of 
home UVB phototherapy for localized psoriasis, adherence was calculated for each patient by 
dividing the number of treatments the patient administered by the number of treatment opportuni-
ties they had. Among the 18 psoriasis patients, median continuous adherence was 81% [78].

 Barriers to Adherence

In a series of patient interviews, there were several major themes that emerged surrounding the issue 
of nonadherence in psoriasis. Patients often perceived psoriasis and its treatment as a burden and 
social stigma, limiting their ability to engage in social activities and balance their work commitments. 
Poor control of symptoms and unpredictable response to treatment in addition to the perception of 
psoriasis as a lifelong chronic condition worsened adherence by causing psychological stress and feel-
ings of frustration and hopelessness. Patients often did not feel empathy from healthcare providers 
and felt that providers rarely acknowledged the challenges associated with medication use. There is 
some degree of bias in these responses, however, as patients were recruited from psoriasis support 
groups [50]. Primary drivers of poor adherence in the treatment of skin conditions overall include a 
poor doctor-patient relationship, lack of knowledge about the disease and treatment, lack of belief in 
the treatment, unrealistic expectations, side effects or fear of side effects, messy and complex treat-
ment regimens, inadequate follow-up, forgetfulness, psychosocial factors, and cost [51]. Barriers 
impacting adherence to psoriasis range from education, perception of treatment effectiveness, poor 
communication, forgetfulness, and poor accountability as well as high cost of treatment.

 Fears of Adverse Effects

In a study assessing adherence to conventional systemic and biologic therapies in a real-world setting 
among psoriasis patients, factors associated with intentional nonadherence included being on conven-
tional systemic therapy, having strong medication concerns, weaker routine for taking their systemic 
therapy, and long treatment duration. Overall 22.4% of patients out of the total sample (N = 811) using 
self-administered systemic therapies were classified as non-adherent [50]. Another study surveying 
physicians and psoriasis patients determined that inconvenience and concern about side effects were 
common reasons for topical treatment discontinuation. More than 40% of total patients (N = 50) sur-
veyed were moderately or very concerned about side effects of topical treatment [20]. Adequately 
assuring patients about the safety of the drug and explaining that the large majority of patients do not 
experience the rare side effects may be one approach to address this.

 Poor Communication and Knowledge Gaps

The survey study of psoriasis patients using topical treatments also determined that more than 15% of 
patients did not get enough information about the drug although the majority were satisfied with the 
length of consultations [20]. This may indicate the possibility that the information was shared with the 
patients, but it was not sufficient or the patients did not necessarily understand the information con-
veyed to them and had unanswered questions. Helping patients have a better understanding of their 
medicine may improve treatment adherence. Another study exploring perceptions of psoriasis patients 
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on their disease and its management revealed that medication underuse was caused by concerns about 
potential side effects, perceived poor control of symptoms, and feelings of anxiety [50]. Inadequate 
knowledge about the disease and therapy was listed as a reason for missing treatment by 20% of 103 
psoriasis patients in a different study [27]. These findings highlight the importance of patient educa-
tion and good communication between patients and their physicians.

 Forgetfulness

Forgetfulness is a common cause of unintentional nonadherence among psoriasis patients as in many 
other diseases requiring long-term treatment [27, 52]. Useful strategies to address this problem may 
include reminders such as text messages or phone calls [53]. Having nurses and other healthcare staff 
more involved with psoriasis patients may help improve treatment adherence by helping with treat-
ment reminders and also being available to instruct patients on how to apply medications and provid-
ing important information about disease when patients have develop questions [54].

 High Medication Cost

Increasing costs of psoriasis treatment may also contribute to suboptimal adherence. Biologics are an 
essential part of treatment regimen for many patients suffering from psoriasis. However, this treat-
ment modality may be very costly [55]. In a large, multinational, population-based survey of psoriasis 
and psoriatic arthritis patients in Europe and North America involving 3426 subjects, 11% of patients 
attributed cost/insurance reimbursement issues as the reason for their discontinuation and secondary 
nonadherence [56]. Low income has a negative impact on adherence as patients may not be able to 
afford expensive medications [57]. Making medications more affordable and patient assistance pro-
grams that provide financial support may be solutions to help combat this adherence barrier.

 Adherence Interventions for Psoriasis

There are three key issues that need to be addressed when trying to improve adherence—improving 
the doctor-patient relationship, increasing the patient’s optimism regarding the prescribed treatment, 
and limiting the “nuisance value” of the treatment in terms of hassle and side effects [5]. Interventions 
that were the most successful actively engaged the patient and held them accountable for adherence 
to treatment [51]. Practical strategies to improve adherence then include strengthening the physician- 
patient relationship, choosing treatments patients are willing to use, providing detailed education 
about the disease and treatment, and scheduling regular follow-ups [58] (Table 7.2).

 Patient Education

Lack of education and information about treatment is associated with low adherence rates [53, 54]. In 
an analysis of 767 topical psoriasis prescriptions written by both dermatologists and general practitio-
ners, 64.3% of prescriptions were not adequately written and did not have the required information to 
allow patients to manage their psoriasis treatment correctly [59]. In a patient survey regarding 
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Table 7.2 Studies reporting adherence intervention in psoriasis patients

Study
Sample 
size

Intervention to 
increase adherence Therapy Length

Measure of 
adherence Adherence result

Balato 
et al. [69]

N = 20 Intervention group 
received daily text 
messages, with 
medication 
reminders sent out 3 
times weekly and 
educational tools 
sent out 4 times 
weekly.

Biologics, 
Methotrexate, 
Acitretin, 
Cyclosporine

12 weeks Self-reported Rates of adherence 
improved from 
3.86 days/week to 
6.46 days/week 
after intervention 
compared to no 
change in the 
control group.

Alinia 
et al. [16]

N = 40 Internet-based 
reporting 
intervention vs. 
standard-of-care. 
Intervention group 
reported their 
impression of the 
state of their 
psoriasis over the 
internet on a weekly 
basis.

Topical 
fluocinonide

12 months Electronic 
monitoring

Although not 
statistically 
significant, 
intervention group 
increased 
adherence. Overall, 
35% of the 
prescribed number 
of doses were taken 
by the control group 
and 50% for the 
intervention group 
(P = 0 08).

Alpalhão 
et al. [68]

N = 236 Interventional group 
received three MPCs 
over a 6-months 
period (weeks 2, 8, 
and 16 of the study 
protocol) and a 
control group that 
received none.

Topical and 
systemic 
treatment

6 months Self-reported 
adherence 
questionnaires

Although there 
were no differences 
in adherence 
between the 
treatment and 
control groups, the 
proportion of 
patients who 
applied the topical 
medications exactly 
as prescribed was 
higher in the phone 
call group (82.4%) 
compared to the 
control (67.4%).

Svendsen 
et al. [70]

N = 122 Patients were 
randomized to no 
app or app 
intervention groups. 
Intervention group 
received daily 
reminder messages 
associated with an 
alert sound as well 
as additional 
educational materials 
available through the 
application.

Calcipotriol/
betamethasone 
dipropionate 
(Cal/BD) foam

22 weeks Electronic 
monitoring

65% of participants 
using the 
application had high 
rates of adherence, 
as measured by 
medications applied 
for greater than 
80% of the days in 
a treatment period, 
compared to 38% of 
participants in the 
control group in a 
4-week treatment 
period

MPC Motivational Phone Call
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questions on topical treatments, 30% of the questions submitted were related to the safety of topical 
medications, 16% were on proper use of topical medications, and 11% were on treatment efficacy, 
demonstrating the need for detailed information and written instructions on prescribed treatments, 
reference materials for use at home, and educational programs [60]. In a systematic review of adher-
ence to topical psoriasis treatments, patients most frequently desired more information on psoriasis 
flare triggers, co-morbidities associated with psoriasis, treatment options and their side effects, 
approximate timeframe of therapy, expected results from therapy, and written instructions on medica-
tion use [14]. Not only can the physician take care to express empathy and recognition of the social 
impact of psoriasis, the physician can also come to a mutual agreement about the treatment plan with 
the patient and consider implementing an individualized education program, taking into account 
patient preferences [14].

Patient education can involve both verbal education and written information, group-based learning, 
audio and videotapes, computer-assisted education, and internet forums and programs [61, 62]. In a 
randomized controlled study, patients participated in a “Topical Treatment Optimization Program” 
(TTOP) which consisted of five elements—structured guidance via visit checklist for conversations 
between the dermatologist and patient and between the nurse and patient, patient information materi-
als, telephone and email help desk, and treatment reminders by phone calls with a nurse. From week 
8–64 of treatment with topical calcipotriol-betamethasone, patients in the intervention group consis-
tently demonstrated increased improvements in severity compared to the control, although there were 
no differences in quality of life measures. Patients in the intervention group also reported feeling more 
confident and informed about the disease with higher rates of treatment satisfaction by patient survey. 
Of the five elements, patients ranked the one-on-one conversations with the dermatologist and nurse 
as the most helpful and important and the help desk and reminder calls as the least important [63].

In another study, patients treated with calcipotriol/betamethasone gel were given extensive infor-
mation on psoriasis and instructions on application of the medication for 20 minutes. Patients in the 
intervention group received an additional 20 minutes of individualized training, where the patient 
applied the medication in the presence of trained staff and received feedback on how much medication 
to use and how to correctly apply the medication. Patients in the intervention group demonstrated 
increased improvement in disease severity and increased adherence rates as determined by medication 
weight [64]. Similarly, interdisciplinary training with information about the treatment and demonstra-
tions on the correct use and application of medications improved adherence by self-reported question-
naire [65]. Psoriasis patients in China demonstrated greater improvement in self-reported adherence 
after participating in a verbal education program on psoriasis, the appropriate use of medication, and 
the consequences of poor adherence [66].

 Reminders

Implementing a reminder system using telephone calls or text messages to increase accountability can 
improve adherence. In a meta-analysis of 11 randomized controlled trials, 8 of the 11 studies showed 
an increase in adherence in the reminder group treatment arm compared to the control [67]. In a ran-
domized controlled trial, patients received 3 motivational phone calls over a 6-month period. Although 
there were no differences in adherence between the treatment and control groups, the proportion of 
patients who applied the topical medications exactly as prescribed was higher in the phone call group 
(82.4%) compared to the control (67.4%) [68]. In a pilot study, patients who received daily text mes-
sages, with medication reminders sent out 3 times weekly and educational tools sent out 4 times 
weekly over a 12-week period, had improved rates of adherence from 3.86 days/week to 6.46 days/
week after intervention compared to no change in the control group. Patients who received the text 
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messages also had greater improvements in psoriasis severity and QoL and reported a stronger 
physician- patient relationship [69].

With the widespread use of smartphones, smartphone applications can be created to improve 
accountability. An application able to synchronize with an electronic monitoring unit was able to 
provide feedback on appropriate use of the prescribed psoriasis medication. Patients also received 
daily reminder messages associated with an alert sound and were able to record their daily treatment 
in a patient diary within the application. Additional educational materials were also available through 
the application. 65% of participants using the application had high rates of adherence, as measured by 
medications applied for greater than 80% of the days in a treatment period, compared to 38% of par-
ticipants in the control group in a 4-week treatment period [70].

 Timing of Follow-Up

Adherence improves in the days immediately before and after office visits [7]. Because adherence 
declines rapidly after an office visit, scheduling a follow-up visit shortly after starting therapy may 
improve initial adherence. With greater initial efficacy due to increased initial adherence, patients may 
feel encouraged to continue with their treatments as prescribed to maintain good control of their 
disease.

Electronic follow-up is more convenient and potentially could replace in-person office visits. In an 
investigator-blinded, randomized, prospective study, psoriasis patients on topical therapy used an 
internet-based reporting system to submit weekly impressions of their psoriasis progress. Although 
not statistically significant, greater adherence as measured by electronic monitoring was seen in the 
intervention group (50%) as compared to the control group (30%), with the largest effects on adher-
ence seen within the first month of treatment. The intervention group also had greater improvements 
in psoriasis severity compared to the control [16].

 Multidisciplinary Approach

Efforts to improve adherence should involve a multidisciplinary approach with patient collaboration. 
In a systematic review of adherence in psoriasis, overall patient satisfaction or satisfaction with the 
physician-patient relationship, treatment, and quality of care, was associated with higher adherence. 
Two studies in the review reported the emergence of patient satisfaction as a significant predictor of 
adherence [6]. It is important to take patient preferences into consideration when coming up with a 
treatment plan. A study on the concordance between patient preferences and recommended treatments 
found that patients were willing to accept adverse effects of treatment in exchange for treatment attri-
butes (e.g. treatment duration, frequency, cost) that more closely matched with their personal and 
professional life [71]. Using the simplest possible therapy, such as prescribing a sustained-release 
formulation and minimizing frequency of doses required through the day, improves adherence and 
patient satisfaction [72]. Multiple studies have shown increased adherence with a once daily treatment 
regimen compared to a twice daily regimen [10, 14].

Including a psychiatrist or psychologist on the multidisciplinary team may be helpful. Several 
studies have noted the negative impact of psychological issues (e.g. depression, anxiety, resignation, 
denial) on adherence, while positive attitudes toward treatment and acceptance of the disease increase 
adherence [73, 74].
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 Conclusion

While there is no absolute cure for psoriasis, novel therapies allow for substantial reduction in symp-
toms and considerable improvement in QoL. These treatments will only work if patients adhere to 
them as recommended by their physicians. Nonadherence is prevalent among psoriasis patients due to 
fear of adverse effects, knowledge gaps, forgetfulness, and high medication cost. It is important for 
healthcare providers to appreciate the prevalence of nonadherence in psoriasis and the impact this has 
on treatment outcomes. Helpful interventions include patient education, improving accountability, 
early follow-up, and multidisciplinary approach. Improving adherence will certainly lead to better 
treatment outcomes, reduced suffering, and better quality of life.
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Chapter 8
Adherence in Atopic Dermatitis

Sree S. Kolli, Adrian Pona, Abigail Cline, Lindsay C. Strowd, and Steven R. Feldman

 Introduction

Atopic dermatitis (AD) is a chronic inflammatory skin disease that begins early in childhood and 
persists until adulthood. AD affects up to 11% of children in the United States and 20% worldwide [1, 
2]. With impacts on sleep and social and intellectual development, AD can cause children and families 
to have a diminished quality of life. AD is a multibillion dollar problem to society, with an estimated 
direct cost of $900 million per year in the United States [3].

Management involves a variety of topical therapies including topical corticosteroids (TCS), topical 
calcineurin inhibitors (TCI), and emollients. When topical therapies fail, phototherapy and systemic 
treatments are initiated. Phototherapy can be an inconvenient option, whereas systemic treatment with 
prednisone, methotrexate, or cyclosporine can have long-term toxicity. Combating the burden of this 
disease requires a sophisticated approach, but treatment plans often compromise adherence to treat-
ment. About 30% of AD patients do not take their medications as prescribed [4]. Research on the 
factors that affect patients’ adherence to treatment also has the potential to vastly improve patients’ 
outcomes and to do so quickly and at low cost. Nonadherence can be due to primary nonadherence, 
where patients fail to redeem their prescriptions, or secondary nonadherence, where patients do not 
take their medication as directed. This chapter will look at the prevalence of nonadherence in AD 
patients, barriers to adherence, and potential interventions for this subset of patients.
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 Prevalence of Nonadherence in Atopic Dermatitis

Numerous studies have assessed adherence rates in AD. A study assessed primary nonadherence in 
322 subjects at an outpatient dermatology clinic. They analyzed the frequency of prescriptions filled 
within 4 weeks of their appointment. Of 137 AD subjects given a new prescription, 31.4% did not 
redeem their prescriptions [5].

Once patients fill their prescriptions, many patients still do not take their medication as directed. In 
one study, only 50% of patients initiated treatment during an acute AD flare with an average treatment 
delay of 7 days [6]. For long-term management of AD, many patients fail to use the proper amount of 
medication. Patients may underuse or overuse medications leading to insufficient treatment response. 
In a study evaluating the efficacy of a topical tacrolimus in adult AD subjects, 66.7% underused the 
prescribed medication, 12.4% overused, and 20.9% used the proper amount [7]. Those who underused 
the recommended treatment reported poorer improvement in Eczema Area and Severity Index (EASI) 
score than those who used the proper amount of medication (1.64 vs 4.65) [7].

Despite high self-reports of adherence by patients, the adherence rate as measured by electronic 
monitoring is far from perfect. Of 25 AD patients using twice daily hydrocortisone 17-butyrate 0.1% 
in one of three vehicles, 70% adhered to the medication despite nearly all patients self-reporting per-
fect usage of the medication [8]. Another study involved 41 subjects with mild-to-moderate AD who 
were instructed to use desonide hydrogel 0.05% twice daily. Mean adherence declined over time from 
81% on day 1 to 50% by Day 27 [9]. Although self-reported adherence rate was 87% among AD 
subjects using clocortolone pivalate cream 0.1% at Week 4, the average adherence rate determined by 
electronic monitoring was 70% [10].

Even short-term treatment results in poor adherence. When 10 subjects with mild-to-moderate AD 
were instructed to apply fluocinonide cream 0.1% twice daily for 5 days, the mean adherence rate 
measured by electronic monitoring was 40% [11].

There is a high prevalence of nonadherence in AD as assessed by clinical trials evidence. 
Furthermore, adherence rates are often overestimated in clinical trials so there is concern that adher-
ence is much poorer in clinical practice. Poor adherence may explain suboptimal treatment response 
and therefore should recognized and addressed before switching to a more harmful medication.

 Nonadherence Goes Beyond Topical Corticosteroids

Topical corticosteroids are first-line treatments for AD. Much of the data on adherence comes from 
the use of these topical agents; however, there are a variety of other topical therapies that are used in 
AD that may also present challenges to adherence. These include moisturizers, wet-wrap therapy, 
topical calcineurin inhibitors, and topical phosphodiesterase 4 inhibitors.

 Moisturizers

Daily moisturizer use is standard of care treatment for AD prevention and maintenance therapy [12]. 
Moisturizers include emollients, humectants, and occlusive agents. Nonadherence may be an issue if these 
agents misalign with patient preference and cause inconvenience. The most commonly cited reasons for 
nonadherence to moisturizers are skin discomfort (27%), time-consuming application (22%), and cost 
(23%) [13]. Although providers prefer creams and ointment moisturizer vehicles due to their effectiveness, 
their thicker consistency, in contrast to lotions, may impede adherence. Occlusive agents are very greasy, 
have a strong odor, contain potential allergens, and cause folliculitis when inappropriately used [14]. AD 
patients prefer a moisturizer based on “consistency,” whether it “absorbs fast,” and is “nice to wear.” [15].
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In addition to inconvenient moisturizer application, 23% of AD patients believe that moisturizers 
play a minimal role in managing eczema [13]. About 75% of AD caregivers believe emollients  provide 
short-term relief but there are barriers for long-term use [16]. Some caregivers believe emollients are 
“unnatural,” contain “chemicals,” and the skin gets “used to emollients” thus losing effectiveness with 
regular use [16]. Patient belief is a large barrier to nonadherence. Although most caregivers agree 
emollients help with active disease, some reported mixed feelings when using emollients during dis-
ease remission [16].

 Wet-Wrap Therapy

Wet-wrap therapy is indicated for severe or refractory AD [12]. Wet-wrap therapy consists of a wet 
layer of occlusive bandages followed by dryer outer layer. Wet-wrap therapy increases contact time 
with topical therapies resulting in increased absorption. Due to its messiness, inconvenience, feasi-
bility, and time-consuming application, it may be a less attractive option for children and caregiv-
ers. Other common adherence barriers to wet-wrap therapy include high cost, special training in 
usage, unpleasant sensation of cold damp wraps, increased risk of cutaneous infection, and poor 
tolerability [17].

 Topical Calcineurin Inhibitors

Topical calcineurin inhibitors (TCIs) are second-line therapies, appropriate for thin and sensitive skin 
that may not tolerate TCS. TCIs include tacrolimus ointment (0.03% for patients over 2 years and 
0.1% for patients >15 years) and pimecrolimus cream (1% for patients >2 years) [12]. Tacrolimus is 
Food and Drug Administration (FDA)-approved for moderate-to-severe AD whereas pimecrolimus is 
approved for mild-to-moderate AD. Common side effects of TCIs include burning and stinging; the 
label contains a black box warning for potential malignancy. The black box warning may raise con-
cerns that impede patient adherence, even though there is considerable evidence that topical calcineu-
rin inhibitors do not cause an increased risk of cancer. A study assessed adherence in 200 AD patients 
who were instructed to apply topical tacrolimus twice daily; the average number of applications per 
day was 1.75 ± 0.53 and there was a steep decline in adherence from the first to second week (73.5% 
vs 61%) [18].

 Topical Phosphodiesterase 4 Inhibitors

Crisaborole has been recently FDA-approved for mild-to-moderate AD in patients 2 years and older. 
Although crisaborole does not have the adverse effect profile of topical corticosteroids, application 
site pain is a common finding that may impede adherence [19]. Other reasons for nonadherence 
include high cost and slow onset of action.

 Barriers to Adherence

Many barriers impact adherence in AD ranging from poor education, beliefs, inconvenience, poor 
patient- physician relationship, forgetfulness, poor accountability, and cost (Fig. 8.1) [20, 21].
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 Knowledge Gaps and Fears of Adverse Effects

Often, patients may not be fully aware of the benefits of moisturizers and adjunctive therapies such as 
TCI in managing AD and fear the risks of TCS [22]. In a survey of caregivers with children suffering 
from dermatological conditions, the most commonly cited concern about medication use was a fear of 
side effects [23]. Of 208 AD patients, 80.7% reported fear of TCS. There was a positive correlation 
between the fear of TCS and the belief that topical corticosteroids pass through the skin into the 
bloodstream (B-coefficient = 0.63, P < 0.001), inconsistent information about the quantity of cream 
to apply (B-coefficient = 0.34, P < 0.05), and poor treatment adherence (B-coefficient = 0.53, P < 0.05) 
[24]. Of 77 caregivers, 64% reported that they worry a lot about using topical corticosteroids on their 
child. Caregivers most frequently worry over skin atrophy [25].

 Poor Communication

Poor communication and misalignment with patients’ preferences are common impediments to adher-
ence. Patients may be confused about the different potencies of TCS and how to appropriately apply 
the medication [26]. In a survey identifying reasons for nonadherence to topical therapies, 18.2% 
reported unclear instructions as a common barrier to optimal management [27]. With complex treat-
ment regimens, only 24% of AD caregivers feel confident they can manage AD flares and 75% felt that 
the most important determinant in their child’s quality of life was effectively controlling their AD [6].

Patients may prefer some types of treatments over others in order to minimize inconvenience aris-
ing from messy application, strong odor, and time-consuming regimens [22]. Patients may also prefer 
a particular type of vehicle in regards to topical corticosteroids and moisturizers [9, 28].

 Forgetfulness

Forgetfulness is a common cause of unintentional nonadherence, especially in chronic diseases like 
AD. About 80% of nonadherent subjects attribute poor adherence to forgetfulness [27]. To address 
forgetfulness, incorporating required medications into an existing daily routine may help. One approach 
might be to apply the medication every morning after breakfast [29]. Pediatric AD patients may benefit 
from sticker calendar charts. A sticker is placed on each day of the calendar following appropriate use 
of the medication providing positive reinforcement and a reminder for the next dose [30].

 Adherence Interventions for Atopic Dermatitis

To overcome such barriers, interventions including educational workshops, written action plans, 
reminder devices, early follow-up visits, and substituting for affordable generic medications may 
improve adherence (Table 8.1).

 Education Workshops

In order to improve understanding of AD treatments and reduce fears, educational workshops may be 
effective tools in improving patient and caregiver knowledge about the disease and therapies, provide 
hands-on training in medication application and address any questions or concerns about adverse 
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effects. Educational workshops provide personalized, in-person training to help empower patients and 
caregivers to manage AD.

A randomized control trial (RCT) of 61 pediatric subjects evaluated the effectiveness of a 
2-hour educational workshop constituting lectures about AD, management, and hands-on train-
ing in wet- wrap therapy and topical application. During follow-up visits, disease severity was 
assessed using the Scoring of Atopic Dermatitis index (SCORAD) and quality of life using the 
Infant Dermatology Quality of Life Index (IDQLI). Improved disease severity served as a mea-
sure of adherence. The intervention group resulted in greater improvement in disease severity 
compared to control (53.9% vs 15.8%, P  <  0.05). There was no difference in quality of life 
between groups (P > 0.05) [31]. Another type of educational workshop led to promising results. 
A RCT of 99 AD subjects were stratified to a specialized nurse-led educational workshop or a 
dermatologist-led workshop. The nurse-led workshop was 90 minutes while the dermatologist 
-led workshop was 40 minutes. AD severity was measured using SCORAD. After 4 weeks, the 
nurse-led workshop resulted in a 9.93-point improvement in SCORAD compared to dermatolo-
gist led-group (P < 0.001). About 73% in the nurse-led group improved to mild eczema compared 
to 40% in dermatologist-led group. Subjects in the nurse-led workshop group bathed more often 
(29%), applied emollients more frequently (80%), and used wet- wrap therapy more often (76%) 
compared to the dermatologist-led group (8%, 62%, and 12%, respectively) at the follow-up 
visit. In addition, 34% in the dermatologist-led group used TCS improperly compared to 8% in 
nurse-led group [32].

AD patients may benefit from attending multiple educational workshops. A study randomized 
204 AD subjects to six 2-hour educational workshops or standard care. The six sessions took an inter-
disciplinary approach involving pediatricians, psychologists, and nutritionists. At a 1-year follow-up, 
82% in the intervention group used regular skin care products including topical corticosteroids and 
emollients compared to 67% in the control group (P = 0.041). About 65% in intervention group used 
topical corticosteroids compared to 38% in control group (P = 0.001). In addition, the intervention 

Barriers to Nonadherence Interventions

High Cost

Educational Workshop

Written Action Plans

Text Message Reminders

Early Office Visit

Generic Medications

Patient Beliefs

Poor Education

Unclear Instructions

Messy Application

Forgetfulness

Poor Accountability

Fig. 8.1 Overcoming 
barriers to nonadherence 
[20, 21]
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Table 8.1 Interventions for improving adherence in atopic dermatitis patients

Author
Study 
design Intervention

Number 
of 
subjects Primary outcome Result

Educational workshops
Grillo et al. 
[31]

RCT 2-hour 
educational 
workshop

61 SCORAD Intervention:53.9%
vs control: 15.8%;
P < 0.05

IDQLI, CDLQI, DFI No difference between 
groups

Moore et al. 
[32]

RCT Nurse-led 
educational 
workshop

99 SCORAD Intervention: 73%
vs control: 40%;
P < 0.001

Staab et al. 
[33]

RCT 6 sessions of 2-hr 
educational 
workshops

204 SCORAD No significant difference 
between groups; P = 0.43

Treatment habits-use of 
TCS

Intervention: 65%
vs control: 38%;
P = 0.041

Shaw et al. 
[34]

RCT 15-minute 
educational 
workshop

106 SCORAD No significant difference 
between groups

IDQLI No significant difference 
between groups

Chinn et al. 
[35]

RCT 30-minute 
educational 
workshop

235 IDQLI No significant difference 
between groups

Written action plan
Rork et al. 
[37]

Non- 
RCT

EAP 35 Telephone survey 
3–12 months later 
assessing disease severity 
and helpfulness of EAP

68% of children improved 
from baseline and 86% 
found EAP helpful

Gilliam et al. 
[38]

RCT EAP 88 Childhood AD impact 
score-quality of life

No significant difference 
between groups

Text messaging
Pena- 
Robichaux 
et al. [40]

Non- 
RCT

Daily text 
message 
reminders

25 Self-reported medication 
diary and self-reported 
forgetfulness in taking 
medication

72% improvement in 
adherence compared to 
baseline; P < 0.001

Singer et al. 
[41]

RCT Daily text 
message 
reminder

30 EASI Intervention: 58%
vs control:53%;
P > 0.05

AD knowledge quiz Intervention:84.6% vs 
control: 74.8%;
P = 0.04

Early follow-up
Sagransky 
et al. [43]

RCT Early 1-week 
follow-up

20 Medication event 
monitoring 
system-adherence

Intervention:69% vs 
control: 54%;
P > 0.05

EASI Intervention: 76% vs 
control: 45%;
P > 0.05

SCORAD Scoring of Atopic Dermatitis index, IDQLI Infant Dermatology Quality of Life Index, CDLQI Children 
Dermatology Life Quality Index, DFI Dermatitis Family Impact, EASI Eczema Area and Severity Index, RCT 
Randomized Control Trial, EAP Eczema Action Plan
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resulted in reduced treatment costs at 1-year follow-up compared to control (119 vs 65 euros P = 0.043) 
suggesting better self-management and reduced healthcare use [33].

Another RCT assessed the effectiveness of a 15-minute individualized educational session in 
improving disease severity and quality of life in 106 AD pediatric subjects. The educational session 
involved training in the proper use of topical therapies, bathing habits, and an opportunity to address 
concerns. There was no difference in SCORAD or quality of life measures between both groups 
[34]. A similar RCT assessed the effectiveness of a 30-minute educational workshop on quality of 
life in 235 pediatric AD subjects. The intervention involved a demonstration of topical medication 
application along with advice and education by a dermatology nurse. Patients were provided one-
page educational leaflets. There was no difference in quality of life between groups at 4 or 12-week 
follow-up visits [35].

Multiple, time-intensive educational workshops seem most helpful in improving adherence in 
AD. Workshops provide opportunities to train and educate patients on topical application, hands-on 
training, and improved understanding of topical therapy efficacy and potentially reducing fears about 
adverse effects. Patients may become more willing to initiate and maintain the recommended treat-
ment regimen.

 Written Action Plans

Written action plans, also known as Eczema Action Plans (EAPs), are effective tools that provide 
clear instructions and incorporate patients’ preferences. EAPs may be helpful for developing a trust-
ing patient-provider relationship, as these action plans involve patients in developing a treatment regi-
men and thus strengthening patient adherence.

Many AD patients and providers believe EAPs are beneficial in improving self-management. 
About 79% of pediatric dermatologists endorse EAPs as a means to improve adherence [36]. The 
effectiveness of EAPs on disease severity was measured by a self-reported survey of 35 AD caregiv-
ers. About 86% of caregivers found EAPs helpful in managing AD flares and 68% associated them 
with disease improvement [37]. A RCT evaluating the use of EAP among 88 AD subjects resulted in 
improved the quality of life (P  =  0.004) and symptomatology (P  =  0.040) compared to baseline. 
However, there was no difference between intervention and control group [38].

 Reminders

Text message reminders have recently been used as a novel technique to improve adherence. A 6-week 
pilot study assessed the effectiveness of daily text message [39] reminders on adherence of 25 AD 
subjects. Subjects completed a self-reported medication diary and survey of how often they forgot to 
use their medication. About 72% of participants improved in adherence in both aforementioned mea-
sures compared to baseline (P < 0.001) at Week 6. About 88% found TM reminders helpful and 84% 
would continue with TM reminders. Around 72% said that they would be willing to pay a small 
monthly fee for the service [40]. A RCT assessed the effectiveness of daily TM reminders in 30 AD 
subjects. Disease severity was measured using the EASI and an AD knowledge quiz was adminis-
tered. The intervention group has a greater improvement in EASI compared to control, although the 
difference was not statistically significant (58% vs 53%, P > 0.05). Quiz scores were higher in the 
intervention group compared to control (84.6% vs 74.8%, P = 0.04) [41].
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 Improving Accountability

Medication adherence often increases around the time of follow-up visits due to “white coat compli-
ance.” [42] Introducing early and frequent follow-up visits after implementing a new AD treatment 
regimen increases the likelihood of prescription redemption and medication use. This may lead to 
earlier treatment response and greater long-term adherence as AD patients are more likely to continue 
taking their medications once they experience improvement. A RCT assessed the effectiveness of an 
extra office visit in 30 AD subjects instructed to apply tacrolimus ointment 0.03% twice daily. Patients 
in the intervention group followed up at Weeks 1 and 4 while the control group followed up at Week 
4. Adherence was measured by Medication Event Monitoring System caps. The intervention group 
had a higher mean adherence rate compared to control (69% vs 54%, respectively, P > 0.05) and 
greater EASI improvement (76% vs 45%, respectively, P > 0.05) [43]. A small sample size may have 
contributed to a lack of statistically significance between groups.

 Combating High Medication Cost

High cost associated with AD medications and care is an important and often overlooked reason for 
nonadherence [23]. There has been an increase in Medicare and out-of-pocket spending on topical 
steroids in part due to the higher costs of medication. Medicare Part D expenditures on topical steroids 
between 2011 and 2015 was 2.3 billion dollars whereas out-of-pocket spending was 333.7 million 
dollars during the same time period [44].

A potential solution is using electronic medical record support tools that enable substitution for the 
most affordable generic topical steroid [44]. There are also financial resources available for AD 
patients including NeedyMeds, Rx outreach, and PAN foundation that can be offered for patients dur-
ing clinic visits. In addition, promoting adherence leads to disease control and long-term 
cost-effectiveness.

 Conclusion

AD requires long-term management with topical therapies. Nonadherence is prevalent among AD 
populations due to steroid phobia, inconvenience, and high cost. Helpful interventions include educa-
tional workshops, EAPs, TM reminders, and early and frequent follow-up visits. Promoting adher-
ence in AD leads to better treatment outcomes, economic burden, and quality of life.
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Chapter 9
Adherence in Acne

Wasim Haidari, Katelyn R. Glines, Abigail Cline, and Steven R. Feldman

 Introduction

Acne vulgaris is chronic inflammatory skin disorder with complex pathogenesis [1]. Disease 
 pathophysiology is multifactorial with hyperseborrhea and dyseborrhea, altered keratinization of the 
sebaceous duct, Cutibacterium acnes (C. acnes) colonization, and inflammation all playing an impor-
tant role [1]. Hormones contributing to the development of acne include androgens, insulins, and 
insulin- like growth factor-1. Adding to the complexity are alterations in sebum production, hypersen-
sitivity to androgen production, and inflammatory cytokines affected by the innate immune system. 
Targeting the various pathogenic factors is one of the general principles of acne treatment, and is the 
reason why multiple acne treatments exist [2]. Treatment of acne is complex, ranging from various 
topical to oral agents, and more recently new devices and laser treatments [2].

Acne affects more than 85% of teenagers and the disease may continue into adulthood. While not 
life threatening, acne is linked with negative impact on quality of life (QOL) and self esteem [3]. 
Various factors such as one’s ethnic background, personality, sex, age, severity of disease, and pres-
ence of scarring determine the impact on QOL. In a recent cross-sectional, case-control study assess-
ing QOL and self-esteem in 100 acne patients, 58% of the cases had medium-to-high impairment in 
QOL according Cardiff Acne Disability Index (CADI). This study also identified that the QOL impair-
ment worsens as disease severity increases [4]. Nevertheless, while acne can have a major impact on 
QOL, patients still may not use recommended treatment.

Adherence to even simple acne regimens is poor; adherence to more complex regimens is worse 
[5]. Low adherence to treatment in the adolescent population is highly prevalent. Special approaches 
may be needed in this patient population to promote good adherence to treatment. This chapter will 
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evaluate the prevalence of nonadherence in acne, analyze nonadherence among different acne 
treatments, and discuss interventions to improve adherence.

 Prevalence of Nonadherence in Acne

As medication adherence is very important to the success of acne treatment, numerous studies have 
evaluated adherence rates in acne patients (Table 9.1). Acne patients have high rates of primary non-
adherence, which is the failure to procure and initiate a prescribed medication [6]. Twenty-seven 
percent of acne medication prescriptions were not started in the first 3 months. Thirty-four percent of 
prescriptions go unfilled by 3 months; however, when patients were surveyed why they failed to pick 
up their prescriptions, only 6% admitted to primary nonadherence [6].

Filling the prescription is only the first step. Patients still need take their medications as directed by 
a healthcare provider. Secondary nonadherence refers to patients not using their prescriptions as 
instructed, missing doses, or discontinuing therapy early. In a survey of 428 acne patients, 76% of 
subjects reported poor adherence. Adherence to topical medication was poor in 52% of those treated 
with a topical agent only (n = 123), and in 49% of subjected taking combination therapies (n = 275). 
Patients who reported a good understanding of acne and its treatment were more likely to have good 
adherence [7].

In a retrospective cohort study evaluating acne medication adherence in 24,438 patients Medicacid 
patients, of whom 89% were under the age of 18, only 12% of the patients were adherent! Patient’s 
age, gender, number of drug refills and number of drug classes used are the main factors associated 
with adherence [8]. In children and adolescent Medicaid patients with acne, only 4% of children and 
13% of adolescents were adherent [9].

Other issues with adherence to acne treatments which can all lead to treatment failure, include 
adherence decreasing over time, drug holidays in which patients go several days or more without tak-
ing medication, misunderstanding how the medication is supposed to be used, and overusing 

Table 9.1 Prevalence of nonadherence in acne patients

Study
Sample 
size Measure of adherence Key results

Miyachi 
et al. [7]

N = 428 Self-reported 76% of subjects reported poor adherence. 
Adherence to topical medication was poor in 52% 
of those treated with a topical agent (N = 123), and 
in 49% of subjects taking combination therapies 
(N = 275).

Hester 
et al. [9]

N = 24,438 The adherence rate was measured 
using MPR; the MPR was 
dichotomized to categorize patients 
as adherent (≥0.8) or nonadherent 
(<0.8)

89% of subjects were under the age 18. Only 12% 
of the patients were adherent! In children and 
adolescent medicaid patients with acne, only 4% of 
children and 13% of adolescents were adherent.

Huyler 
et al. [16]

N = 84 Self-reported Among the 84 patients recommneded OTC benzoyl 
peroxide by their physician, only 36% of patients 
included an OTC recommendation when 
recounting treatment plan verbally.

Biset 
et al. [52]

N = 67,657 Adherence was measured according 
to the MPR; patients were 
considered adherent if MPR was 
≥0.8

46.1% of patients receiving isotretinoin had 
MPR ≥ 0.8. This percentage decreased as the 
number of attempts increased (29.8% for the 
second attempt and 19.8% for more than two 
attempts).

MPR Medication Possession Ratio, OTC Over-the-counter
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 medications. A study analyzing data from MarketScan database differentiated acne treatment adher-
ence to specific medication classes. Oral therapies (retinoids, 57%; antibiotics, 4%; contraceptives, 
49%, glucocorticoids: 2%) had better adherence than topical formulations (retinoids, 2%; antibiotics, 
4%; and glucocorticoids, 2%) [10]. Better adherence to treatment regimens results in improved clini-
cal outcomes. To address the insufficient treatment response of acne patients, it is worthwhile to 
evaluate patient adherence before switching treatments or adding to the complexity of the patient’s 
treatment.

 Nonadherence to Topical Therapy

 Topical Retinoids

First generation all-trans retinoic acid (tretinoin) and third-generation (adapalene and tazarotene) 
topical retinoids serve as the cornerstone for treatment of comedonal and inflammatory acne [2]. 
Retinoids are anti-inflammatory, comedolytic, and resolve the precursor lesion. These medications 
enhance any topical acne regimen and are ideal for comedonal acne [11]. In the study of Japanese 
patients with acne, topical retinoids were prescribed in 47% of the patients, with a higher likelihood 
of use in males (54% vs 44%, respectively); however, the use of topical retinoids increased with 
increasing severity of acne (40% with mild acne to 52% with severe acne) [7].

Common reasons for premature discontinuation of retinoids are irritation with initial use of medi-
cation, lag time until patients see improvement, and the complexity of treatment regimens [12]. In 
addition to taking some time to work, the disadvantage of topical therapy is that it can be laborious 
and time-consuming for patients [13].

 Topical Antibiotics

Commonly prescribed topical antibacterial agents include clindamycin, erythromycin, and dapsone. 
Clindamycin and erythromycin provide coverage against Staphylococcus aureus and C. acnes [2]. 
These agents are effective first-line treatments for mild-to-moderate acne, but are not recommended 
as monotherapy due do the risk of developing antibiotic resistance. They are commonly prescribed 
with benzoyl peroxide to decrease this risk. Adverse effects of clindamycin and erythromycin may 
include dermatitis, folliculitis, photosensitivity reaction, pruritus, erythema, dry skin, irritation, and 
Clostridium difficile-associated colitis [11]. Adherence to daily application of topical antibiotic agents 
is as low as 45% [14]. Above-mentioned side effects may lead to poor tolerability of recommended 
treatment, which has been suggested to reduce patient’s adherence. To further investigate this, one 
study identified 35 studies evaluating tolerability of topical antibiotics in acne treatment. There was 
no significant correlation between tolerability and discontinuation when assessing the number of dis-
continuations caused by tolerability across these studies [14]. Common reasons for unintentional 
nonadherence to topical antibiotics included forgetfulness or lack of knowledge. Patients may also 
intentionally not adhere to their topical treatment believing their condition may have improved.

 Benzoyl Peroxide

Benzoyl peroxide (BP) has bactericidal activity against C. acnes through bacterial oxidation, anti- 
inflammatory properties, and weak activity against comedones [15]. While, current acne treatment 
guidelines incorporate BP as an important component, acne patients have poor adherence to BP 
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[11, 16]. Adherence to topical 5% BP ranged from 14–79% when measured using electronic moni-
toring [17]. A prospective cohort study of 84 patients assessing adherence to physician recom-
mended OTC BP revealed that only 36% of patients included an OTC recommendation when 
recounting their treatment plan verbally [16].

 Salicylic/Azelaic Acids

Salicylic and azelaic acid are OTC acne products, which can be used in combination with other drugs 
for the symptomatic treatment of mild-to-moderate acne. These treatments may cause side effects that 
lead to poor adherence, such as excessive erythema, scaling, pruritus, burning, dryness, irritation, and 
dermatitis [11]. However, a cross-section, Web-based survey of US females ages 25–45 revealed that 
salicylic acid was the most frequently used (34% of survey respondents) OTC treatment across all 
racial/ethnic groups [18].

 Nonadherence to Systemic Therapy

The treatment of acne often requires more than topical therapy. The systemic medications used in 
acne management include oral antibiotics, hormonal agents, and oral isotretinoin [11]. Adherence to 
oral isotretinoin is higher compared to systemic antibiotics and hormonal agents [8, 17, 19].

Patients with acne were more adherent to isotretinoin (71%) than to non-isotretinoin treatments 
(35%). Another study assessing adherence to isotretinoin estimated adherence rate of approximately 
87.5% during the initial course and 60.5% during subsequent courses [10]. Isotretinoin causes many 
bothersome side effects; while one might predict that side effects would reduce adherence, the pres-
ence of bothersome side effects might help prevent patients from forgetting to take the medication. 
Another possibility is that improved isotretinoin adherence may be attributable to the strict require-
ments of the iPLEDGE program patients and providers must follow for isotretinoin therapy. The 
iPLEDGE is a special restricted distribution program approved by the Food and Drug Administration 
to minimize fetal exposure due to the teratogenic potential of isotretinoin; during treatment, patients 
are required to have monthly follow-up visits [11].

 Interventions to Improve Adherence

Poor adherence to acne treatment is multifactorial and is a main contributor to treatment failure [20]. 
Barriers to patient adherence include lack of education, poor tolerance of adverse effects, complex 
treatment plans, low satisfaction, cost of treatment, and busy lifestyle [17, 21, 22]. Interventions to 
improve patient adherence could target these factors (Table 9.2).

 Simplified Regimen

Complex treatment regimens are a barrier to patient adherence [23]. Patients, especially adolescents, 
are busy. Time-consuming skin care routines are unappealing. Adolescents prefer a simple morning 
routine, and after-school activities make it difficult to adhere to multiple-dosing regimens [24]. Not 
only do patients sometimes forget, they may hesitate to use their medication in front of peers. 
Additionally, patients may not enjoy the feel of layering multiple topical products under their regular 
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Table 9.2 Studies reporting adherence intervention in acne patients

Study
Sample 
size

Intervention to 
increase adherence Therapy Length

Measure of 
adherence Adherence result

Yentzer 
et al. [25]

N = 26 Combination 
therapy once daily 
versus daily 
application of 2 
separate 
medications

Combination 
group: 
Clindamycin 
phosphate 7.2% / 
tretinoin 0.025% 
gel; control 
group: 
Clindamycin 
phosphate gel 1% 
and tretinoin 
cream 0.025%

12 weeks E-monitoring 
using MEMS 
caps

Adherence was 
88% in the 
combination group 
and 61% in the 
control group 
(p = 0.02)

Yentzer 
et al. [41]

N = 20 Intervention group 
received internet- 
based survey as a 
weekly reminder vs. 
no reminder in the 
control group

Daily topical 
benzoyl peroxide 
5% gel

12 weeks E-monitoring Median adherence 
was 74% in the 
internet group vs. 
32% in the control 
group (p < 0.01)

Yentzer 
et al. [41]

N = 61 Patients randomized 
into 4 groups: 
Standard of care, 
frequent office 
visits, daily phone 
call reminders to 
patients, daily 
phone call 
reminders to 
patients’ parents

Once daily 
topical therapy

12 weeks E-monitoring Median adherence 
was 82% for 
frequent office 
visits, 59% for 
standard of care, 
48% for phone calls 
to patients, and 36% 
for phone calls to 
patients’ parents

Boker 
et al. [39]

N = 40 Intervention group 
received twice daily 
text message 
reminders while the 
control group did 
not receive text 
messages

Clindamycin 1%/
benzoyl peroxide 
5% gel in the 
mornings and 
adapalene 0.3% 
gel nightly

12 weeks E-monitoring Mean adherence 
was 33.9% in the 
reminder group and 
36.5% in the control 
group (p = 0.75) 
with similar clinical 
improvements in 
acne severity

Sandoval 
et al. [32]

N = 17 Intervention group 
received 
demonstration on 
how to use 
medication vs. 
control group that 
received no 
demonstration

Adapalene/
benzoyl peroxide 
gel once daily

6 weeks E-monitoring Median adherence 
rates were 50% in 
the sample group 
compared to 35% in 
the control group 
(p = 0.67)

Fabroccini 
et al. [40]

N = 160 Intervention group 
received smart 
phone text messages 
while control group 
received no texts.

12 weeks Self-reported Adherence 
improved from 4.10 
to 6.6 days per 
week in the 
text-message group, 
and 4.3 to 4.9 in the 
control group 
(p < 0.0001)

(continued)
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makeup in the morning. Using combination therapies applied nightly prior to bed may offer a solution 
to this problem [24]. This reduces the number of medications the patient must obtain and store, and 
decrease the number of steps required for application. The less disruptive the treatment is to the 
patient’s daily routine, the higher the adherence [10].

Simplifying dosing regimens improves treatment outcomes [7, 25, 26]. A randomized study of 26 
patients with mild to moderate acne assessed the adherence of combination therapy applied once daily 
versus daily applications of 2 separate medications for 12 weeks. Patients were randomly assigned to 
either a combination product group or a control group. The combination group was prescribed 
clindamycin phosphate 7.2%/tretinoin 0.025% gel to be applied once daily. The control group was 
assigned clindamycin phosphate gel 1% and tretinoin cream 0.025% to be applied separately, for a 
total of 2 daily applications. Adherence was monitored with medication event monitoring system caps 
and severity was assessed at weeks 4, 8, and 12 using acne lesion counts and investigator global 
assessments. Twenty-one patients completed the study. Adherence was 88% in the combination group 
and 61% in the control group. After week 12, this difference was statistically significant (P = 0.02) 
suggesting combination therapy as an effective strategy for improving adherence [25].

 Patient Education

Patient education is a key component to adherence [27]. Multiple myths surround the cause of acne. 
Many tend to place blame on the patient, claiming acne is ultimately the result of patient hygiene and 
dietary choices. These misunderstandings frequently produce behaviors that worsen the patient’s con-
dition and result in increased frustration. A clear explanation of acne etiology and the “why” behind 
treatment helps dispel misconceptions and improve results [28].

Management of acne requires long-term treatment, but adherence tends to decrease over time 
and  is lowest in the maintenance phase [20, 29]. It is important for patients to understand why 

Table 9.2 (continued)

Study
Sample 
size

Intervention to 
increase adherence Therapy Length

Measure of 
adherence Adherence result

Navarette- 
Dechent 
et al. [33]

N = 80 Providing a written 
plan/written 
counseling in 
addition to oral 
counseling in the 
intervention group 
vs. oral counseling 
only in the control 
group

Combination of 
topical and 
systemic therapy

6 months Self-reported Adherence was 
80% in the 
intervention group 
vs. 62% in the 
control group

Myhill 
et al. [34]

N = 97 Intervention group 
received 
supplementary 
patient education 
material (SEM) vs. 
control group vs. 
standard-of-care 
patient education 
(SOCPE) vs. 
SOCPE + more 
frequent office visits

Adapalene 0.1% 
/ benzoyl 
peroxide 2.5% 
gel once daily

12 weeks E-monitoring Adherence was 
greatest in the SEM 
group with a mean 
of 63.1% 
(p = 0.0206). 
Adherence in the 
SOCPE group and 
SOCPE plus 
additional office 
visits group was 
48.2% and 56.5%, 
respectively

E-monitoring Electronic monitoring, MEMS Medication Event Monitoring System
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 maintenance therapy is a crucial component of acne control. Providers can help patients to this real-
ization by proactively educating patients during the initial visit and explaining the importance of each 
step in the treatment plan [30]. In a multi-center observational study of 428 acne patients in Japan, 
73% reported that their physician’s explanation of therapy increased their motivation to follow the 
treatment recommendation [7].

Adolescence is complicated by both the desire for independence and the goal to be accepted by 
peers. This can work to the provider’s advantage when prescribing acne treatment. Advising the 
patient that the medication will help give them control over their acne provides independence. 
Informing them that most other teenagers use the same medication fulfills the desire to fit in with 
their peers [31].

Setting realistic expectations is an important part of patient education. Teenagers want to see 
immediate results. They are frustrated easily, and may confuse lack of rapid improvement with treat-
ment failure [24]. Additionally, previous failure of over-the-counter supplements promotes a false 
belief that successful treatment is impossible [7]. Reassurance and proactive patient education increase 
adolescents’ willingness to follow the recommended therapy.

When prescribing treatment, it may be helpful to provide a demonstration for patients on how to 
correctly apply the medication [32]. To confirm understanding providers may then ask patients to 
show them how the medication is to be used. To assess the effect of demonstration on adherence, 17 
patients were instructed to use adapalene/benzoyl peroxide gel once per day for 6 weeks. Patients 
were randomized to a sample group that received a demonstration and a control group that received 
no demonstration. Median adherence was measured using electronic monitoring, efficacy was mea-
sured using the Acne Global Assessment (AGA), lesion counts, and the Perceived Medical Condition 
Self-Management Scale (PMCSMS). Median adherence rates were 50% in the sample group, com-
pared to 35% in the control group (p = 0.67). The median percent improvement in non-inflammatory 
lesions was 46% in the sample group and 33% for the control group (p = 0.10). Small sample size was 
a limiting factor of this study. Although the results were not statistically significant, they do suggest 
that sample demonstrations may have a large effect on adherence behavior [32].

In addition to explaining the treatment, providers may find it helpful to provide their patients with 
a written plan. In a randomized of study of 80 patients, those who received written counseling in addi-
tion to oral counseling showed 80% adherence compared to 62% adherence in the control group 
(p = 0.043). The written counseling group also received a phone call summarizing instructions within 
15 days of initiating treatment. Adherence was assessed through self-reporting after 30, 60, 90 days 
and 6 months. The study concluded that written counseling improves adherence during the first month 
of treatment [33].

An additional randomized study of 97 acne patients evaluated the effect of supplementary patient 
education material (SEM) versus standard-of-care patient education (SOCPE) and SOCPE plus more 
frequent office visits on treatment adherence and satisfaction. SEM consisted of a short video, infor-
mation card, and a link to additional information online. SOCPE consisted of oral instructions and a 
package insert. Patients were prescribed once daily adapalene 0.1%/benzyol peroxide 2.5% gel then 
randomized to a SEM group, SOCPE group, or SOCPE plus more frequent office visits group. 
Adherence was measured using medication electronic monitoring system caps. Additional assess-
ments included a 12-item patient appreciation questionnaire, a 14-week physician questionnaire, and 
a safety assessment. Adherence was greatest in the SEM group with a mean of 63.1% (p = 0.0206). 
Adherence in the SOCPE group and SOCPE plus additional office visits group was 48.2% and 56.5%, 
respectively. Based on the subject appreciation questionnaire, the SEM better helped improve adher-
ence (56.7%) than more visits (32.3%) and SCOPE alone (15.2%). Patients also reported SEM helped 
them understand how to best use the product (70%) compared to more visits (61.3%) and SCOPE 
alone (54.5%). The SEM group also reported fewer adverse events. 90% of physicians who partici-
pated would consider using SEM in their practice [34].
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 Reminders

Forgetfulness is a barrier to adherence [19]. Multiple methods can be utilized as reminders for patients. 
In a meta-analysis of 11 studies, 8 of 11 showed a statistically significant increase in adherence for the 
reminder group. These trials included phone calls, texts, pagers, video calls, programmed reminder 
devices and interactive voice response systems [35]. Teenagers’ knowledge of technology makes 
web-based reminders a promising method [36]. Technology-based reminders are feasible and afford-
able options, although additional research is needed regarding the improvement in adherence sur-
rounding texting and smartphone-based interventions [37].

Evidence suggests texting may be useful for improving adherence, especially when combined with 
another method [38]. Data is conflicting on whether or not text messages alone are effective in improving 
adherence. In one randomized study of 40 acne patients prescribed clindamycin/benzoyl peroxide 1%/5% 
gel in the mornings and nightly adapalene 0.3% gel, 20 patients were assigned to receive twice daily text 
message reminders. The control group of 20 patients did not receive reminder texts. Fifteen patients in the 
text group and 18 patients in the control group completed the study. Adherence was measured with elec-
tronic Medication Event Monitoring System caps. After 12 weeks the mean adherence was 33.9% in the 
reminder group and 36.5% in the control group (p = 0.75), with similar clinical improvements in acne 
severity. Daily text messages did not result in significant differences in adherence to topical medications. 
Limitations include small sample size, redundant texts, and possible discrepancies between the event 
monitoring caps and medication application [39]. An additional randomized study evaluated the effect of 
smart phone short message service (SMS) on acne treatment adherence. One hundred sixty patients par-
ticipated and were randomly assigned to an SMS group and a control group. The SMS group received 2 
texts twice per day and the control group received no texts. At week 0 and after 12 weeks, outcomes were 
measured using digital photos, the Dermatology Life Quality Index (DLQI), the Global Acne Grading 
System (GAGS), the Cardiff Acne Disability Index (CADI), Patient-Doctor Depth-of-Relationship Scale, 
and patient-reported adherence. Patient adherence improved from 4.10 to 6.6 days per week in the SMS 
group, and 4.3 to 4.9 days per week in the control group. Based on the GAGS score, the patients in the 
SMS group had better results. Additionally, the DLQI and CADI measurements showed improvement in 
quality of life for the SMS group. Text messages are an effective strategy to improve patient adherence 
and satisfaction (p < 0.0001) Limitations include small sample size and patient-reported adherence [40]..

 Accountability

A prospective study utilized a 6-question internet-based survey as an accountability intervention. This 
investigator-blinded, randomized study involved 20 acne patients age 13 to 18 years. Patients were 
prescribed topical benzoyl peroxide 5% gel to be used daily for 12 weeks. Participants were random-
ized to a control group and an internet-based survey group. The survey group received a weekly sur-
vey via email. Eight patients from the control group and 7 from the survey group complete the study. 
Median adherence measured via event monitoring caps was 74% in the internet group vs. 32% in the 
control group (p < 0.01), suggesting an internet survey may be an effective method for improving 
adherence [41]. The survey may create the sense of accountability that occurs with office visits, 
thereby increasing adherence [42]. If frequent follow-up appointments are not feasible, surveys may 
be an appropriate adjunct to improve adherence [5].

 Incorporate Treatment with Daily Activity

For treatment to be successful, patients must be willing to use their medication regularly. Complicated, 
time-consuming treatments disrupt patients’ everyday routines while simple regimens are more easily 
incorporated into activities of daily life. It may be beneficial to ask patients to provide an overview of 

W. Haidari et al.



93

their daily activities and preference. Some would prefer to apply medications each morning, whereas 
others find they have the most time before bed. Consideration of these preferences when creating a 
treatment regimen improves adherence [28].

In addition to simplifying treatments for compatibility, some providers recommend associating 
acne treatment with a daily activity. Storing the medication near frequently used objects or products 
can serve as a reminder, especially those that are rarely forgotten. For example, medications could be 
kept near toothbrush and toothpaste, on nightstands, or with make-up [24].

 Vehicles and Devices

Acne medications are available in multiple vehicles including creams, gels, and foams. Since patients 
may tolerate certain vehicles more than others, giving patients a choice increases adherence [43]. For 
example, topical retinoids are available in different forms. Tazarotene 0.1% can be prescribed as a gel, 
cream, or foam. In certain patients who don’t tolerate the feel of a gel or cream, the foam vehicle may 
increase satisfaction and adherence [44].

The delivery system of topical medications may affect ease of use and patient satisfaction. One 
15-day, open label study evaluated patient preference for the topical medication delivery system. 
Three hundred patients were assigned to use adapalene 0.1%/benzoyl peroxide 2.5% gel. The medica-
tion was provided in a tube or a pump. After one week, participants switched to the alternative deliv-
ery method and used the medication for another 7 days. Preference was measured through a patient 
survey. Two hundred ninety-one patients completed the survey. 79% preferred the pump and 21% 
preferred the tube (p = 0.001). 89% thought the pump was easy to use, 73% thought it was clean, and 
69% reported the pump as convenient. 92% reported satisfaction with the pump delivery-system and 
77% stated they would request the pump the next time the medication was prescribed [45].

 Avoid Oppositional Defiant Behaviors

Teens do not want to be told what to do. They want to feel like they have control. It’s important to 
encourage reminders without making adolescents feel defiant. Involving patients in treatment discus-
sions and acknowledging their preferences bolsters independence. Promoting self-management in 
teens increases adherence and hosts long-term benefits [37].

Due to the oppositional defiant behavior of teens, parent intervention can be counterproductive 
[38]. Rather than obey a parent’s orders to remember their acne treatment, a rebellious teen may 
refuse the medication in an act of defiance [31]. Giving patients more control over their choice of 
treatment and reminder system improves adherence [31, 46]. A randomized controlled study of strate-
gies to increase adherence in adolescents found the parental reminder group to have the lowest adher-
ence [41]. This study involved 61 adolescents with moderate to severe acne. Patients were prescribed 
once daily topical therapy and randomized to one of four groups: standard care, frequent office visits, 
daily phone call reminders to patients, daily phone call reminders to patients’ parents. Adherence was 
measured via MEMS caps for 12 weeks. Median adherence was 82% for frequent office visits, 59% 
for standard care, 48% for phone calls to patients, and 36% for phone calls to patients’ parents [41].

 Frequent Follow-Up

Increasing the frequency of office visits may improve treatment results through “white coat compli-
ance.” [42]. Patients tend to change their behavior when they know they are being watched closely, a 
phenomenon known as Hawthorne effect [47]. This explains why adherence is often higher in clinical 
trials. Observation of 29 patients enrolled in a clinical trial for psoriasis showed adherence rates 
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improved around the time of office visits (p < 0.05) [42]. Additionally, a randomized study of 61 ado-
lescents with acne investigated the effect of increased frequency of office visits on adherence. Return 
visits for the standard of care group were scheduled at weeks 6 and 12. Patients in the frequent visit 
group presented for follow-up weeks 1, 2, 4, 6, 8, and 12. Adherence measured with MEMS caps was 
82% in the frequent visit group compared to 59% in the standard of care group [41].

When discussing adherence with patients, indirect questioning, rather than direct questioning, may 
result in a more accurate assessment of patient adherence. This measure of adherence is often more 
accurate than relying on long-term memory. “Are you taking your medication?” is a direct question. 
Indirect questions are less accusatory, for example, “Do you need a refill?” Additional studies are 
required, but evidence suggests indirect questioning helps prevent patient defensiveness [48].

 Improve Patient Satisfaction

Patient satisfaction is a key factor for continued adherence. Patient-physician communication 
plays a key role in this process [27]. Involving patients in their treatment plans and agreeing on a 
course of action can positively impact adherence [17]. Interventions personalized to patient or 
parent needs also improve outcomes. For example, allowing the patient to select the type of vehi-
cle increases the tolerability of the therapy, and therefore increases likelihood they will actually 
apply the medication [17].

Physicians have a responsibility to address patients’ concerns [23]. Poor adherence may be due to 
frustration over previous treatment failure or fear of side effects [49]. Patients may be more willing 
to tolerate side effects when they recognize that minor, expected side effects indicate the medication 
is working as intended. Therefore, educating patients prior to initiating treatment is crucial [49]. The 
provider can work with the patient to manage uncomfortable adverse effects, such as dryness or 
irritation with moisturizers and gentle cleansers. Additionally, medications can be formulated to 
minimize side effects. Clindamycin 1%/benzoyl peroxide 5% is available in combination with a 
hydrating gel. This combination decreases irritation commonly associated with use of these topical 
medications [50].

The tolerability and patient satisfaction of a combination of benzoyl peroxide 5% gel with liquid 
cleanser and an SPF 30 moisturizer was evaluated in an open-label study of 50 participants. Patients 
>12 years old with mild to moderate acne were prescribed benzoyl peroxide 5% gel once daily, liquid 
cleanser twice daily, and an SPF moisturizer once daily for 12 weeks. Satisfaction and tolerability 
were measured using a satisfaction questionnaire, investigator global assessment of improvement, 
lesion count, presence of Cutibacterium acnes, and safety. 87% of patients were satisfied with the 
regimen. 94% of participants reported increased self-esteem. Reduced irritation and itching relief 
were reported by 81% and 87%, respectively. The C. acnes load was reduced by 89% at week one. 
The three-part-regimen was well tolerated. 80% of patients believed the cleanser to be a necessary 
part of treatment along with 84% considering the moisturizer a necessity [21].

Cost is often a barrier to adherence to treatment. This is not always discussed with the physician. 
To improve primary adherence, providers may warn patients that the medication may be expensive 
and discuss a back-up plan should the first-line treatment not be available [6].

Physician-patient communication improves patient adherence. According to a cross-sectional 
survey study of 20,901 evaluated patient satisfaction. This study utilized surveys to measure 
patient perceptions of empathy portrayed by physicians through their friendliness and caring. 
Empathy was most predominantly linked to satisfaction with partial correlation of 0.87 (p < 0.001) 
and a Pearson correlation of 0.92 (p < 0.001). Patients who perceived their physicians as empa-
thetic were more satisfied with their experience, and were therefore more likely to be adherent to 
the prescribed treatment [51].
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 Conclusion

Acne medication adherence is poor and a major reason for treatment failure. Nonadherence is particu-
larly prevalent among teenagers who are the majority of acne population. Reasons for poor adherence 
include complexity of acne treatment, misunderstanding physician’s directions, fear of side effects, 
and forgetfulness. Simplifying treatment regimens, patient education, reminders, frequent follow-up 
visits are helpful interventions, which may improve treatment adherence and lead to better outcomes 
and improved quality of life.
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Chapter 10
Technological Advancements to Promote Adherence

Vignesh Ramachandran, Abigail Cline, and Spencer Hawkins

 Introduction

Non-adherence to prescribed medications costs the United States $100–$290 billion USD  annually [1]. 
It also costs lives; an estimated 125,000 deaths and over 10% of hospitalizations are due to 
 non- adherence [2]. Physicians, other healthcare providers, and insurers have vested interests in 
improving non-adherence. There has been significant research and innovation surrounding the use of 
various health information technologies to improve adherence [3]. In particular, dermatology has high 
rates of non-adherence and has a vested interest in exploring technology as a means to improve patient 
adherence [4, 5].

Technology has become an integral part to how medicine is practiced from the electronic medical 
record to online communication between providers and patients to even e-prescriptions. In this fash-
ion, technology is ubiquitous in the day-to-day of modern medicine. However, the use of technology 
as it relates to improving patient adherence is a relatively new concept [6]. Physicians, innovators, 
and businesspersons alike have delved into this rapidly growing domain of healthcare. These 
 technologies may utilize internet networks, telecommunications, smart phones, physical devices/
technologies, and more [7, 8].

In this chapter, we present and discuss some of the technological advancements in medication 
adherence that can be utilized in dermatology. Such a review may help patients overcome barriers 
to consistent use of their medications and aid providers in helping their patients improve their 
health.
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 Methods

A systematic review was conducted using PubMed to curate studies of technology use in promoting 
adherence or compliance in dermatology. Literature review was performed on February 27, 2019 for 
studies within the last 10  years (2009–2019) keeping in line with recent literature documenting 
advancements in this domain. Search terms in PubMed were ‘adherence’ OR ‘compliance’ AND 
‘dermatology’. Titles and abstracts of all papers were read by two independent authors (V.R. and 
A.C.) for inclusion: (1) full-text manuscripts; (2) interventional clinical studies; (3) studies involving 
dermatology conditions or skin care (e.g. sunscreen use). Articles were excluded if: (1) interventions 
did not involve the use of some form of technology; (2) outcomes were not measured to allow for 
comparison between technology-use and standard of care groups; (3) full-text manuscripts not in 
English. Disputes were resolved via discussion with a third author (S.R.F).

Overall, 2011 manuscripts were identified by search criteria. After applying inclusion and exclu-
sion criteria to titles and abstracts, 26 manuscripts were deemed appropriate for full-text review. 
During full-text review of manuscripts, an additional 3 manuscripts were removed based on inclusion/
exclusion criteria, resulting in a final count of 23 manuscripts included.

In a non-systematic fashion, newer technologies without many trial data or ancillary studies were 
searched in a non-systematic fashion using PubMed and Google Scholar. Additionally, Google was 
used to identify websites discussing various companies’ technologies functioning within the realm of 
patient adherence.

 Mobile Phone-Based Technology (mHealth)

Cell phones have become a ubiquitous technology used by two-thirds of the world’s population, piqu-
ing the interest in healthcare researchers and entrepreneurs in utilizing the technology to improve 
adherence [9]. The low costs and barriers to engage patients through mobile phone-based technology 
(mHealth), especially in rural or underserved areas, is particularly intriguing to providers [9]. Text 
message reminders and phone-based applications are some of the most common reported methods 
aimed at improving patient adherence. For instance, a meta-analysis of randomized clinical trials of 
mobile phone text message reminders for patients with chronic diseases managed by internal medi-
cine physicians has shown a near double in odds of medication adherence [10]. Dermatology has also 
investigated mHealth as a way to improve adherence.

 Text Reminders

A randomized controlled study compared adherence in acne patients receiving text message remind-
ers to control in 160 adults over the course of 12 weeks. Eighty patients were randomly assigned to 
receive two text messages daily (morning and evening) while 80 control patients did not receive any 
text reminders. Evaluation of patients during the 12-week study period included digital photographs, 
Global Acne Grading System (GAGS), Dermatology Life Quality Index (DLQI), and Cardiff Acne 
Disability Index (CADI). Adherence was assessed by seven-day recall questionnaire on the last week 
of treatment. From beginning to end of the study period, adherence in the text message group increased 
from 4.10 to 6.6 days/week compared to no significant increase in the control group (4.3–4.9 days/
week) (P < 0.0001). GAGS score decreased significantly in the text message group (25.3 ± 8.9 to 
8.7  ±  3.6) while there was no significant change in the control group (24.7  ±  7.6 to 16.2  ±  5.6) 
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(P < 0.0001). DQLI scores in the text message group decreased significantly (9.2 ± 2.2 to 5.4 ± 1.8) 
compared to no significant change in the control group (9.5 ± 1.8 to 8.0 ± 1.4) (P < 0.0001). CADI 
scores similarly decreased significantly in the text message group (8.6 ± 1.3 to 2.0 ± 0.8) compared to 
the control group 7.8 ± 1.2 to 5.0 ± 0.8) (P < 0.0001). Additionally, 65% of patients were “very much 
satisfied”, 30% were “quite satisfied”, 4% “not much satisfied” and 1% were “not at all satisfied” with 
the text message service [11].

A randomized controlled multi-institutional trial compared adherence in acne patients receiving 
text message reminders to control in 33 healthy patients aged 12–35 years over the course of 12 weeks. 
Patients were randomized to experimental (n = 15) and control (n = 18) groups. The experimental 
cohort received customized twice-daily text message reminders to apply acne medication (clindamy-
cin/benzoyl peroxide 1%/5% gel in the mornings and adapalene 0.3% gel in the evenings) while the 
control group received no such reminder. Electronic monitoring caps were used to assess adherence, 
the primary outcome measure. The secondary outcome measure was IGSA score and self-reported 
improvement of acne severity. Mean adherence rate for the text message reminder group was 33.9% 
compared to control group mean adherence rate of 36.5% (P = 0.75). Despite similar baseline IGSA 
scores, the text message reminder group had no significantly difference change in scores (2.3 to 1.2) 
compared to control group (2.4 to 1.6). Furthermore, mean self-reported improvement in acne severity 
was 55.3% in the text message group compared to 57.5% in the control group. When both groups’ 
data was combined, patients with higher individual adherence demonstrated greater decrease in acne 
lesion count by end of the 12-week study although this finding was not statistically significant 
(R2 = .0613) [12].

A randomized controlled trial compared adherence in children with atopic dermatitis and their 
caregivers receiving educational and reminder text message reminders to control in 30 children over 
the course of 42 days. Parents of both groups were provided a quiz at the initial visit and final follow-
 up visit to assess their knowledge of atopic dermatitis. Eczema Area Severity Index (EASI) scores 
were also measured at initial visit and follow-up. There was no significant difference in EASI score 
between the text message (−53% mean decrease) and control (−58% decrease) groups. However, the 
group receiving text messages scores significantly higher (84% correct) than the control group (75% 
correct) (P = 0.04) [13]. The authors surmise that the difference in scores were due to patients reading 
the text message reminders. However, a subjective or objective direct measurement of adherence was 
not performed but inferred.

A pilot study assessed adherence in atopic dermatitis patients receiving text message reminders 
and condition-specific educational information texts in 25 children 14 years of age or older over the 
course of 6 weeks. Outcomes measured included survey of treatment adherence (via 7-day recall and 
questionnaire assessing how often medication use was forgotten), survey of self-care actions (14 
behaviors via Likert scale), disease severity (via SCORing Atopic Dermatitis index, SCORAD), 
DLQI (17 and older) or Child Dermatology Quality of Life Index (CDQLI, 16 or younger), and 
usability/satisfaction (0 to 10 scale)with the text message reminder program. All pre-intervention 
measurements increased post-intervention. Specifically, treatment adherence (mean days/week) 
increased from 3.8 (SD 2.4) pre-intervention to 6.0 (SD 1.7) post-intervention (P < 0.001). Mean 
number (days/week) of self-care actions reported as “always” increased from 3.6 (SD 2.3) pre- 
intervention to 6.1 (SD 3.1) post-intervention (P < 0.002). Mean SCORAD decreased from 33.4 (SD 
8.9) pre-intervention to 28.2 (SD 7.7) post-intervention (P < 0.001). Finally, DQLI/CDQLI decreased 
from 7.8 (SD 5.2) pre-intervention to 5.0 (SD 3.8) post-intervention (P < 0.014). The usefulness/sat-
isfaction of the text message tool was graded as 7.1 (SD 2.4, range 2–10). 88% reported it as useful; 
84% wanted to continue in the program; 92% found the educational texts helpful; 84% would recom-
mend such a system to friends; and 72% would pay a small fee for the service [14].

A randomized controlled trial compared adherence in psoriasis patients receiving text message 
reminders compared to control in 40 patients over the course of 12 weeks. Evaluation of patients during 
the 12-week study included Psoriasis Area Severity Index (PASI), Self-Administered Psoriasis Area 
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Severity Index (SAPASI), DLQI, Physician Global Assessment (PGA), patient-physician relationship 
questionnaire, and treatment adherence. The last outcome was evaluated through a series of multiple-
choice questions assessing failure to use medications (days/week) with confirmation via 7-day recall 
calendar. The text message reminder group showed significantly increased treatment adherence 
(3.86 days/week to 6.46 days/week) compared to the control group which showed no significant change 
(P  <  0.001). After 12  weeks, the text message reminder group had significant reduction in PASI 
(P < 0.05), SAPASI (P < 0.05), and PGA (P < 0.05) despite both groups having similar baseline values 
of each index score. Similarly, DLQI was significantly increased in the text message reminder group 
compared to the control group (P < 0.05). Likely as a result of the positive disease severity and quality 
of life scores, patients receiving text message reminders demonstrated improved patient-physician rela-
tionship scores compared to the control group, which had similar scores at the beginning and end of the 
12-week treatment period (P < 0.01). Overall, 85% found text message reminders useful; 75% would 
recommend such a service to friends; 75% would continue with the text messages; and 15% would 
even pay a small fee for such a system to integrate with their psoriasis medications [15].

A randomized controlled trial compared adherence for sunscreen use in patients receiving text 
message reminders to control in 70 adult patients over the course of 6 weeks. Patients in the text mes-
sage reminder group received daily reminders entailing a “hook” (regarding daily local weather) and 
“prompt” (reminder to use sunscreen). The primary outcome measured was adherence to sunscreen 
by the number of days used over the course of 6 weeks, which was measured by electronic monitoring 
device. Over the course of the 6 weeks, the text message reminder group maintained similar adher-
ence at the start and end of the study, whereas the control group showed precipitous decline. 
Specifically, at the end of the 6-week period, the text message reminder group had mean adherence of 
23.6 days (95% confidence interval [CI] 20.2–26.9 days) with daily adherence of 56.1% (95% CI: 
48.1% to 64.1%) whereas the control group had mean adherence of 12.6 days (95% CI: 9.7–15.5 days) 
with daily adherence of 30.0% (95% CI: 23.1% to 36.9%). Statistical analysis of both mean adherence 
days and daily adherence percentages yielded P < 0.001. Although weekly adherence was similar after 
week one (50% in control group verses 58% in text message reminder group, P = 0.21), thereafter 
weekly comparisons of adherence were significantly different (P = 0.01 for week 2 and P < 0.001 for 
weeks 3–6). Sub-analysis of adherence on 8 rainy days (38% text message reminder group versus 9% 
control group) and 31 cloudy days (55% text message reminder group versus 30% control group) 
were also significantly increased in the interventional group (both P < 0.001). These results remained 
after controlling for demographic, educational, age, and other patient characteristics. A mean score of 
8.31 (standard deviation [SD] of 1.99) out of 10 was reported for the utility of the reminder system 
(0 = not useful at all; 10 = most useful). 69% of participants would continue with reminders while 
89% would recommend it to friends [16].

Another randomized controlled trial compared adherence to sunscreen use in three groups of 
patients (including one group receiving text message reminders) in 149 adults over the course of 
12 weeks. All three groups received sun protection advice. Group 1 received 4000 HUF in compensa-
tion at the conclusion of 12 weeks. Group 2 received free sun protection factor (SPF) 50+ sunscreen. 
Group 3 (experimental) group received the SPF 50+ sunscreen and were sent personalized educa-
tional e-mails and text messages weekly. Adherence was measured by sun exposure diaries and inter-
view results. Group 3 members used sunscreen more often (3.21 days/week ±2.37) than participants 
of Group 1 (1.47 ± 1.91) and Group 2 (2.09 ± 1.85) (P < 0.005 for both) [17].

Overall, it appears that the frequency of text messaging is not as important as the use of a reminder 
system itself. For instance, one of the prior mentioned studies showed twice daily text messages did 
not improve adherence [12]. Meanwhile, another study demonstrated merely weekly text message 
reminders were sufficient to improve adherence [17]. Too many notifications can lead to alarm fatigue. 
What may be most important is the context of the messages. A “hook” that provides value to the 
patient in a manner relative to behavior (e.g. weather or ultraviolet index) in addition to the reminder 
may be most effective [16].
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 Telecommunications/Mobile Phone Calls

A seemingly simple modality, phone calling is as accessible of a measure studied to improve adher-
ence in our age of mobile phones.

An open-label, randomized study compared clinical improvement in 12 patients with atopic der-
matitis who had previously failed topical corticosteroids under conditions designed to promote good 
adherence over the course of 7 days. Patients were given desoximethasone spray 0.25% as treatment. 
They were then randomized to control (n = 6) and experimental group (n = 6), which received twice- 
daily phone calls to discuss treatment adherence. Outcomes measured were the Pruritus Visual Analog 
Scale (PVAS), Total Lesion Severity Scale (TLSS), EASI, and Investigator Global Assessment (IGA). 
Overall, 100% (12/12) showed improvement in PVAS; 83.3% (10/12) showed improvement in EASI 
score; 75.0% (9/12) showed improvement in TLSS score; and 58.3% (7/12) showed improvement in 
IGA score. The interventional group receiving twice-daily phone calls showed greater improvement 
in all parameters compared to control group except for pruritus: PVAS (76.9% in interventional versus 
87.0% in control); EASI (46.9% in interventional versus 21.1% in control); TLSS (38.3% in interven-
tional versus 9.7% in control); IGA (45.8% versus 4.2% in control). These dramatic differences were 
attributed to increased adherence to treatment regimen as a result of phone call reminders [18].

A randomized controlled trial compared adherence in psoriasis patients receiving motivational 
phone calls compared to control in 177 adults over the course of 6 months. The motivational phone 
calls were administered at three points during the study (weeks 2, 8, and 16). Outcomes measured 
were PASI, adherence, and proper application of medication. Baseline characteristics between the two 
groups were similar. Improvement in PASI was seen in both motivational phone call group (6.8 to 4.8, 
P < 0.001) and control group (7.0 to 5.5, P < 0.001). However, there was no statistically difference in 
reduction between the groups upon completion of the study (P = 0.136). No statistically significant 
difference was seen between the groups to either topical (P = 0.278), scalp (P = 0.250), or systemic 
therapy adherence (P = 0.975). However, sub-analysis demonstrated patients’ proper administration/
application of treatment was significantly improved in the motivation phone call group (82.4%) com-
pared to the control group (67.4%) (P = 0.021) [19].

An open-label randomized controlled trial comparing adherence in acne patients undergoing dif-
ferent modalities of reminders to control in 46 teenagers was conducted over the course of 12 weeks. 
All 46 patients were treated with once-daily adapalene gel 0.1%. Four interventional groups were 
created: Group 1 (standard of care); Group 2 (frequent office visits: weeks 1, 2, 4, 6, 8, and 12); Group 
3 (patients received daily phone call reminders); and Group 4 (parents received daily phone call 
reminders). Adherence was monitored by electronic monitoring caps. Adherence decreased over the 
study period for all groups. However, the overall difference in adherence was different between the 
four groups (P < 0.05). Group 2 has the highest median adherence (82), followed by Group 1 (59%), 
Group 3 (48%), and Group 4 (36%) [20].

 Smartphone Applications

A randomized controlled trial compared adherence in 134 psoriasis patients using a smartphone appli-
cation to control was conducted over the course of 28 days. The results of this trial are pending pub-
lication. Highlighted are principles of the investigation. In this trial, all patients were treated with 
topical calcipotriol and betamethasone dipropionate. The application under investigation is a combi-
nation of an electronic monitoring unit linked to a smartphone application. The three functions it is 
meant to serve are: a) provide patients with data on medication consumption; b) measure severity of 
psoriasis by completing a symptom and photo diary via the application; and c) support patients via 
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reminders to refill medications and optional educational and motivational text messages. Primary 
outcome measures were rates of adherence measured by patient self-reporting, weight of medication, 
and electronic monitoring unit data. Secondary outcomes were DQLI and Lattice System Physician’s 
Global Assessment (LS-PGA) scores [21].

Investigation in other fields have showed mixed results. For instance, a randomized controlled trial 
compared adherence to antidepressant medications in 40 college students who were reminded via a 
smartphone reminder app (n = 20) or control (n = 20) over the course of 8 weeks. The primary out-
come measure was adherence to the medication as measured by dividing the actual number of pills 
taken by the expected number of pills taken during the study period and multiplying the total by 100. 
Secondary outcomes included depression scores as measured by Beck Depression Inventory (BDI). 
Results showed the reminder app group patients were nearly 3.5 times more likely to adhere to their 
regimen than control group patients; however, these results were not statistically significant 
(P = 0.057). Similarly, the reduction in BDI scores were not significantly different between interven-
tional (5.50 ± 8.34) and control (3.30 ± 5.40) groups (P = -0.374) [22].

Weekly treatments may be more difficult for patients than daily medications. Smartphones are 
capable of setting reminders based on standard features already available without additional applica-
tion downloads. For instance, alarm reminders may be set at a specified time or a reminder notification 
may be delivered through text form via the reminder icon built-in application on smartphones [23].

It appears reminder apps seems to lose efficacy over time when reminders become ignored. In 
order to optimize long-term use, such apps may need to use a “hook” to capture patients’ attention 
with a follow-up “reminder” or link reminders to daily behaviors. Additionally, in-productive and 
recently released are applications created by pharmaceutical companies to serve as reminder systems. 
It may be prudent for clinicians and researchers to formally assess their utility and design moving 
forward.

 Electronic Health (eHealth)

While eHealth caries similarities to mHealth and overlap may exist (especially with the use of mobile 
phone technologies to access Internet-based programs), eHealth is much more concerned with the use 
of computers and networks in healthcare. Use of such components of technology have been used in 
dermatology to promote adherence.

 Web-Based Patient Education

A randomized controlled study comparing knowledge of condition and self-reported adherence in 
psoriasis patients receiving a web-based psoriasis education application to control in 22 patients was 
conducted during single office visits. A new training module was developed on DermPatientEd.com, 
a dermatology patient education webpage, to have an educational video regarding psoriasis, text- 
based content, and graphics on side effects. During the first clinic visit, patients were randomized to 
receive a link to the webpage followed by administration of an online quiz or solely access to the 
online quiz. Outcomes measured were quiz score and self-reported adherence. The web-based educa-
tion group had a mean score of 11/14 on the psoriasis knowledge quiz compared to the control group 
mean score of 9/14 (P = 0.007). However, no improvements in self-reported medication adherence 
were observed [24].

A randomized controlled study compared adherence to sunscreen protection in 93 adult patients 
receiving online video education to control over the course of 12 weeks. Outcomes measured were 
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assessment of sun protective behavior (using the National Health and Nutrition Examination Survey, 
NHANES), assessment of sunscreen knowledge (using questionnaire), and satisfaction survey (10- 
point scale). The experimental cohort received access to the online video, which discussed the mech-
anism of sunscreens, types of sunscreens, their importance, and proper application. The control 
group received the same information but as a pamphlet. Over the 12-week study, the online video 
group showed significant increase in adherence (days/week) to sunscreen use (1.7 ± 2.5 to 3.4 ± 2.6) 
(P < 0.005), unlike the pamphlet group (2.0 ± 3.0 to 2.4 ± 3.0) (P = 0.552). There was also a signifi-
cant difference in the knowledge score increases between the online video group (2.0 ± 1.5) com-
pared to the pamphlet group (1.2 ± 1.0) (P = 0.003). Finally, the online video group was significantly 
more satisfied with their education material (9 ± 0.9) compared to the pamphlet group (7.9 ± 1.3) 
(P < 0.001) [25].

A randomized controlled trial compared the utility of appearance-based video or a health-based 
video promoting sunscreen use in 50 high school students aged 13 and older. The appearance-based 
video focused on the negative effects of ultraviolet radiation (e.g. photoaging, wrinkles, sagging skin, 
uneven tone) whereas the health-based video focused on skin cancer risk and similar concepts. The 
production quality of both the appearance-based video (7.8  ±  1.3) and the health-based video 
(8.1 ± 1.3) were similar (P = 0.676). The satisfaction survey was administered 6 weeks after viewing 
the video. Mean satisfaction score for the appearance-based video (8.1 ± 1.2) was significantly higher 
than the health-based video (6.4  ±  1.4) (P  <  0.001). Additionally, the mean appeal score for the 
appearance-based video (8.3 ± 1.0) was significantly higher than the health-based vide (6.6 ± 1.6) 
(P < 0.001) [26]. These authors also conducted a randomized controlled trial in the same patient popu-
lation compared adherence to sunscreen based on appearance-based or health-based video education. 
While the health-based group showed a non-statistically significant increase (measured as days/week) 
in sunscreen use (0.9 ± 1.9, P = 0.096), the appearance-based group had a statistically significant 
increase (2.8 ± 2.2, P < 0.001). Inter-group comparison showed that the appearance-based group has 
significantly higher frequency of sunscreen use compared to the health-based group (2.2 ± 1.4 vs 
0.2 ± 0.6, P < 0.001) [27].

A randomized controlled trial compared symptom improvement, quality of life, and adherence in 
95 high school acne patients receiving automated online counseling to control standard website over 
the course of 12 weeks. The automated online counseling was an online module system that provides 
pre-recorded answers to an abundant number of specific questions patients may have. Outcomes mea-
sured were assessments of acne severity, quality of life (CDLQI), and skin care behavior. The auto-
mated online counseling webpage had the same information as that found in the standard website. 
There was not a significant difference in the reduction of acne lesions (mean) between the standard 
website group (21.33  ±  10.81 to 21.13  ±  14.42) and the automated-counseling website group 
(25.33 ± 12.45 to 21.43 ± 10.69) (between groups P = 0.10). Similarly, there was not a significant 
difference in the reduction in CDLQI scores between the standard website group (2.72 ± 3.19 to 
2.54  ±  2.78) and the automated-counseling website group (2.69  ±  3.28 to 2.31  ±  2.99) (between 
groups P = 0.71). However, there was a significant difference in the percentage of patients in the 
automated-counseling website group (43%, 21/49) who maintained or recently adopted an anti-acne 
skin care program compared to the standard website group (22%, 10/46) (P = 0.03) [28].

 Internet-Based Surveys

A randomized controlled trial compared treatment outcomes in 15 acne patients receiving Internet- 
based surveys compared to control over the course of 12 weeks. All patients were treated with daily 
topical benzoyl peroxide, 5% gel. The survey group received weekly surveys via e-mail with ques-
tions gauging adherence, ease of treatment regimen, efficacy, and side effects experienced. Adherence 
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was also monitored objectively with electronic monitoring caps. Acne Global Assessment scores were 
used to score improvement at baseline, week 6, and week 12. Overall, the median adherence in the 
survey group was 74% compared to 32% in the control group (P = 0.01). Additionally, mean adher-
ence dropped quickly (P = 0.02) while the survey group had no significant change in adherence over 
the study period (P = 0.10). The survey group also demonstrated greater decrease in acne severity as 
measured by non-inflammatory (44% versus 11%) and total lesion (36% versus 13%) counts, although 
these results were not statistically significant [29].

This concept has been translated into clinical practice by Causa Research, a company focused on 
targeting adherence issues facing physicians. Causa Research offers online survey platforms to 
improve patient adherence [30].

 Teledermatology

A randomized controlled study comparing efficacy and adherence to actinic keratosis treatment in 157 
patients undertaking care via teledermatology to face-to-face (i.e. in-person) visits was conducted 
over 4 weeks. Teledermatology visits began with the very first encounter for patients in the interven-
tional group and then repeated at 4 weeks. All patients were prescribed 5% imiquimod applied three 
times per week. Eight weeks after beginning treatment, a blinded dermatologist assessed clinical 
response noted as partial, complete, or no response. Outcome measures were percentage of global 
response (complete response plus partial response) and reasons for treatment failure. Analysis was 
conducted under per-protocol and intention-to-treat parameters. Under per-protocol analysis, com-
plete response was observed in 65.6% of teledermatology patients compared to 66.7% of face-to-face 
patients (P > 0.05). Under intention-to-treat analysis, complete response was seen in 51.2% of teleder-
matology patients and 64.0% of face-to-face patients (P = 0.073), Global response was improved in 
the face-to-face group (84.0%) compared to the teledermatology group (70.7%) (P = 0.036). However, 
multivariate analysis showed that the modality of care (face-to-face visits versus teledermatology) 
was not associated with global response but facial lesions and adverse events did. To assess adherence, 
reasons for failed therapy were assessed. Face-to-face patients completed the therapy 90.7% of the 
time compared to 72.0% in teledermatology patients. The major driven of treatment failure in teleder-
matology patients was not starting the therapy (47.8%) [31]. It is also worth noting, the 4-week study 
period is not the usual time span of treatment for actinic keratoses in daily practice. Typically, follow-
 up visits would occur much later.

However, it is plausible that a hybrid approach may exist in the future in which the initial visit is 
face-to-face (which may also avoid issues such as treatment initiation as noted in the prior mentioned 
study) with early follow-up via teledermatology to assess response and adherence.

 Physical Technologies/Devices

Technology may come in the form of devices which may increase adherence. Typically, these devices 
serve as a mechanical means to assist, remind, or make it easier for patients to administer their 
treatments.

A randomized controlled study compared sunscreen adherence in an interventional group given 
combined sunscreen and toothpaste storage unit to control group (sunscreen only) in 62 Caucasian 
adult women over the course of 6 weeks. At the initial visit, all patients were advised of the benefits 
of sunscreen. Thereafter, patients were randomized into Group A (sunscreen only) or Group B (sun-
screen + toothpaste storage unit). The outcome measure was difference in weight of sunscreen given 
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at the initial visit (pre- minus post-study weight). The mean pre-weight of sunscreens was 112.2 g for 
all 62 patients. Group A sunscreen usage was 37.0 g (SD 17.2) while it was 44.1 g (SD 18.0) (P = 0.06). 
While the difference was not significantly different, it does represent a nearly 20% difference in use 
over the brief 6-week study [32].

A prospective study compared application success of compression stocking donning in 40 patients 
over 65 years old with chronic venous insufficiency randomized to order of compression stocking and 
donning device pairings. Compression stockings studied were one 40 mmHg or two superimposed 
20 mmHg models. Donning devices were also studied. The endpoint of the study was successful don-
ning of the compression stocking. Without donning devices, success rate for the one 40 mmHg stock-
ings was 60% (24/40) and 70% (28/40) for patients donning the two superimposed 20 mmHg stockings 
(P = 0.220). With donning devices, the success rate for 40 mmHg stockings increased to between 88% 
(35/40; P = 0.001) to 90% (36/40; P = 0.002) depending on the donning device. Similarly, success rate 
increased to 88% (35/40; P = 0.016) for the two superimposed 20 mmHg stockings. These results 
were maintained even after controlling for patient characteristics associated with increased success 
(grip strength, P < 0.05; ability to access forefoot with hand, P = 0.001) [33]. The authors posit adher-
ence is related to ability to don the garment and such devices would increase adherence.

A randomized, double-blinded, placebo-controlled, parallel-group trial compared adherence to 
secukinumab biologic treatment based on different administration modalities in 220 patients with 
moderate-to-severe psoriasis over the course of 48 weeks. Patients were assigned to secukinumab 
300 mg, secukinumab 150 mg, or placebo at baseline (patients achieving PASI 75 at week 12 were 
continued on placebo or otherwise started on one of the other two regimens). All patients self- 
administered the medication or placebo via autoinjector. While the primary outcome of interest to the 
investigators was clinical efficacy (as measured by PASI and IGA), a secondary measure pertinent to 
this chapter was patient satisfaction and usability of the autoinjector device (measured by Self- 
Injection Assessment Questionnaire, SIAQ). This survey assessed feelings about self-injection, self- 
confidence, and satisfaction with self-injection. After completion of the 48-week study, SIAQ scores 
for the entire cohort were 8.92, 9.02 and 9.23 for feeling about injections, self-confidence and satis-
faction with self-injection, respectively. These represented increases of 1.11 for feeling about injec-
tion, 1.70 for self-confidence and 2.52 for satisfaction with self-injection from baseline. 99.4% of 
patients reported that they were comfortable self-injecting at home (without staff supervision) using 
the auto-injector device even after the first administration [34].

Another apparent technology present in everyday life are smartwatches, which are increasingly 
being investigated for utility as medical care adjuncts. These devices are able to provide timely noti-
fications to individuals. However, they lack formal scientific investigation to assess their impact on 
adherence behaviors.

 Multimodal Approaches

A randomized controlled trial compared adherence in 1790 adult psoriasis patients undergoing a mul-
timodal adherence program to control (standard of care) over the course of 64 weeks. All patients 
were treated with calcipotriol/betamethasone gel. The multimodal adherence program, named Topical 
Treatment Optimization Programme (TTOP), was comprised of five-elements: guidance for the con-
versation between dermatologists and patients, guidance for the conversation between nurses and 
patients, patient information material, telephone/e-mail helpdesks and treatment reminders. Outcomes 
measured were response to treatment (PGA score of 0 or 1 after 8 weeks of treatment) and patient- 
reported outcomes (DLQI and Topical Therapy Adherence Questionnaire [TTAQ]). From baseline to 
week 8, patients in the TTOP arm showed no significant difference in number of days of treatment use 
compared to the non-TTOP arm (53.5 ± 9.9 versus 53.5 ± 10.2 days). Patients in the non-TTOP group 
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has higher mean use of study medication (adjusted for body surface area) compared to TTOP patients. 
Both groups showed large variations in usage highlighted by large SD. After 8 weeks, the percentage 
of patients attaining target response (PGA 0 or 1) was significantly higher for the TTOP group (36.3%) 
than the non-TTOP group (31.3%, P = 0.0267). After 8 weeks, the mean decrease in DLQI was similar 
between the TTOP group (2.6 ± 3.7) and non-TTOP group (2.2 ± 3.4). TTAQ responses were signifi-
cantly higher in TTOP group patients who reported higher rates of feeling well-informed about their 
disease, treatment, and adherence-related factors (all P < 0.05). Despite the technologic aspects of the 
program (e.g. automated text message reminders), patients found structured one-to-one conversations 
with their providers as the most important in TTOP [35].

A multicenter, prospective, open-label interventional study compared efficacy and treatment adher-
ence of a novel ultraviolet B home phototherapy system to control in six patients with stable plaque 
psoriasis over the course of 10 weeks. The primary outcome measures were Psoriasis Severity Index 
(PSI) and adherence. The compact technology allowed for home phototherapy and was synchronized 
to a smartphone application providing treatment plan information (schedule and dosing) and adher-
ence data to the provider. Control lesions (n = 9) had mean change in PSI of 0.67 (95% CI: −0.27 to 
1.61) compared to study lesions (n = 9), which had mean change in PSI of 4.44 (95% CI: 2.95 to 5.94) 
(P < 0.0002). Patient adherence was 96% and treatment satisfaction was 5/5 as rated by 100% of 
 participants [36].

 Emerging Concepts

Many of the previously discussed applications of technology to promote adherence pivot existing 
technological concepts towards tackling adherence issues in medicine and dermatology specifically. 
In this next section, we will highlight some of the emerging concepts in adherence research and tech-
nology that provide new avenues to apply these countermeasures. While many of these technologies 
are interesting takes on this age-old dilemma, it is important to bear in mind integration of such 
modalities is of utmost important. Otherwise, alarm fatigue, asynchrony between systems, and com-
plexity of managing the technologies may lead to worse adherence.

Furthermore, integration of these technologies and concepts into the electronic medical record may 
proovc to be a boom for healthcare providers and their patients. By doing so, physicians can assess 
real-time adherence data and make calculated adjustments or changes to medication regimens. 
Furthermore, it may downstream aid insurance companies in stratifying risk and insurance premiums/
costs for patients. And, most importantly, for patients it would allow for their physician to provide 
them with personalized and thorough management recommendations.

 Gamification

Gamification refers to the concept of applying game playing features (e.g. points, competition) to 
other realms to promote engagement. This concept has been studied as a psychosocial principle that 
may be incorporated into technology to promote patient adherence. Literature on this topic is lim-
ited. Our literature review revealed 37 papers in PubMed; however, 7 were review papers (18.9%) 
and 26 (70.3%) were theoretical frameworks/description of app designs without intervention. 
Herein, we highlight one of the remaining studies, a randomized control study, within the scope of 
this chapter.
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A randomized controlled trial compared intrinsic motivation and physical activity adherence in 36 
patients with type 2 diabetes mellitus to control over the course of 24 weeks. Thirty-six inactive, over-
weight type 2 diabetes patients (45–70 years of age) were randomly assigned to the intentional group, 
which were instructed to play the smartphone app created by an interdisciplinary team, or control 
group. Primary outcome was intrinsic physical activity motivation measured by the Intrinsic 
Motivation Inventory (IMI). From baseline, intrinsic physical activity motivation (IMI score) increased 
significantly in the study group (+6.4, SD 4.2, P < 0.001) compared to the control group in which IMI 
score decreased (−1.9, SD 16.5, P = 0.625) (difference between groups, P = 0.029). This increase in 
IMI score in the interventional group was associated with increased usage of the app (P  =  0.01; 
R2 = 0.34). Additionally, IMI score was associated with physical activity level, which was signifi-
cantly higher in the interventional group compared to control group (P < 0.05) [37].

Gamification is an interesting principle that may be applied to adherence. It is a relatively novel 
concept, but has been highly utilized in the smartphone app space. A systematic review analyzing 
health and fitness apps related to physical activity and diet in the Apple App Store revealed 132 apps 
using concepts of gamification. Overall, 121/132 of the apps (91.7%) lacked citations or links to repu-
table sources to verify the health benefits and information claimed. Further evidence-based literature 
is needed to assess the utility of gamification [38]. Utilizing patients are resources in creation of these 
apps may be beneficial.

 Automated Medication Dispensers

Traditionally, patients have utilized pill boxes or similar storage devices to medications to aid in daily 
adherence. While these serve as a memory device, they have shortcomings, such as lack of automation 
to facilitate memory.

A long-term, prospective feasibility study compared adherence in 21 elderly patients with chronic 
medical conditions with an automated medication dispenser to baseline adherence over the course of 
6 months. All patients were referred by their primary care physician due to poor adherence and for 
inclusion in the study. Pill counts at baseline determined previous adherence, which was 49.0% for the 
cohort. Medication adherence was then assessed using an automated home medication dispenser. The 
dispenser is a bulk-loaded, single-patient medication tool designed to dispense scheduled and as- 
needed medications in residence. Audio and visual reminders are integrated into the device. Upon 
completion of the six-month study, adherence was measured at 96.8%, which was significantly higher 
than baseline (P < 0.001) [39].

The results of the prior study have inspired entrepreneurial ventures using this model. For instance, 
Pillo, Inc. is a company that has engineered a novel automated pill dispenser that combines concepts 
from machine learning, face recognition, video conferencing, and automation to serve as an overall 
in-home health assistant that also happens to dispense vitamins and medications [40]. Similarly, 
MySafeRx™ is a mobile technology integrating concepts such as motivational coaching, adherence 
monitoring, and electronic pill dispensing to manage office-based opioid treatment using 
 buprenorphine/naloxone. It has demonstrated efficacy early on in a clinical trial before the adherence 
benefit was lost after conclusion of the study [41].

Some of these companies have technology integrating into medication packs monitoring adherence 
and provides alerts when doses are missed. Additionally, trusted family members may be notified to 
encourage adherence. These features may serve as cutting-edge countermeasures, although further 
research is needed.
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 Blister Pack Daily Medications

An innovative spin on the age-old distribution of medications, personalized daily medication blister 
packs are produced by some pharmacies to assist adherence. In this system, the patient’s pharmacy 
places daily medications into small packages labelled with the time and date for when the medications 
are to be taken. In doing so, it relieves patients of hassles such as personally obtaining medications 
(which are shipped), identifying them, sorting them, and remembering when in the day to take them 
(times are labelled on the package). However, this concept does have it shortcomings. It does not 
necessarily remove the rate-limiting step of patients (and particularly the elderly) remembering to 
take their medications.

 Artificial Intelligence

Artificial intelligence (AI) is one of the hottest technology concepts in our modern world and its per-
meation into medicine has been inevitable. AI has the potential to assist physicians with diagnostics, 
procedures, and more. However, it also has a role in adherence.

Google LLC, for instance, has an artificial intelligence/natural language automated calling tool 
that is live in most of the United States. It is currently used to automate calls to book appointments 
and similar functions so that the user does not need to. It is not unreasonable to imagine such AI tech-
nologies could be educated to provide management recommendations for chronic diseases, call 
patients to confirm adherence to medications, and follow-up on questions patients may have about 
their regimens.

 Conclusion

Adherence is among the most complicated issues physicians tackle in medicine. Technology has 
become a focal point in the battle against non-adherence. Many of these technologies utilize existing 
technologies that patients are generally familiar with (e.g. internet, smartphone apps, pre-existing 
smartphone reminder capabilities), allowing for ease in integrating these technologies. Other advance-
ments may use new devices/technologies (e.g. at-home phototherapy) or pre-existing technology in a 
new context (e.g. gamification).

The evolving breadth of advancements in technologies promoting adherence is exciting for medi-
cine and dermatology. However, it is important to realize, fundamentally, adherence is complex and 
concepts regarding behavior, psychosocial factors, and understanding are crucial regardless of inter-
vention. This may, in part, explain why some of the newer technologies utilize behavior change/
behavioral economics and psychological frameworks (e.g. gamification). Additionally, some of the 
largest barriers to adherence involve access to medication. Indeed, prohibitive costs, difficulties in 
navigating insurance, and inability to fill prescriptions at pharmacies are some of the largest barriers. 
Some initiatives have aimed to target such fundamental “gate-keeper” barriers that prelude medica-
tion adherence concerns in patients who have their medications [42]. Technological advancements 
seem to promote adherence despite some mixed results, but it is unquestionable that for any technol-
ogy to function as expected a strong physician-patient relationship is needed as well as a thorough 
understanding of the factors contributing to individual non-adherence. Furthermore, patient prefer-
ences and characteristics that may limit participation in technologies (e.g. elderly) should be 
considered.
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In other for these technologies to reach their full potential, integration between them and into the 
electronic medical record may be vital.
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