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Purpose: Medication adherence is crucial for achieving clinical goals. Medication adherence drivers and behaviors were explored
across multiple conditions, countries, and medication schedules/modalities to develop a conceptual model of medication adherence,
which could later be used to support development of a patient-reported outcome (PRO) measure of adherence.

Patients and Methods: Targeted review of qualitative literature identified important medication adherence concepts. Fifty-seven
qualitative concept elicitation interviews were conducted (USA n=21, Spain n=18, Germany n=18). Participants were prescribed medication
for: hypertension (n=9), asthma (n=8), multiple myeloma (n=8), psoriasis (n=8), diabetes (n=7), depression (n=7), multiple sclerosis (n=7),
and/or schizophrenia (n=6). Thematic analysis of verbatim transcripts was performed. Expert clinicians (n=3) provided input throughout.

Results: Nine qualitative articles were selected for review from 2168 screened abstracts. Forty-two medication adherence concepts
were reported and grouped into 10 domains. Eight forms of medication adherence were reported during interviews, along with 27
drivers of non-adherence, all of which were incorporated into a conceptual model. Participants reported skipping medication doses
(n=36/57; 63.2%) or taking medication later in the day than prescribed (n=29/57; 50.9%). Common drivers of non-adherence included
forgetfulness (n=35/57; 61.4%), being out of the usual routine (n=31/57; 54.4%) and being busy (n=22/57; 38.6%). US participants
were more likely to report non-adherence due to low perceived efficacy (n=6/21, 28.6%) and cost (n=5/21, 23.8%) than German (n=1/
18, 5.6%; n=0/18, 0.0%) or Spanish (n=2/18, 11.1%; n=1/18, 5.6%) participants.

Conclusion: Findings highlight the diverse forms and drivers of medication non-adherence, informing the development of
a comprehensive conceptual model of medication adherence. The conceptual model builds on and advances previous models of
medication adherence and can be used by healthcare professionals to understand and interpret barriers to medication adherence and

how best to support patients in taking their medication as intended.

Plain Language Summary:

® Medication adherence is the extent to which a patient takes their medication as prescribed. This paper describes a literature review
and concept elicitation interviews to identify forms and drivers of medication adherence across a diverse sample of participants.
Forms of non-adherence identified included: deviating from the prescription, skipping a dose, taking a different amount, and taking
medication at a different time. Behaviours and drivers can vary by condition, treatment modality, and dosing schedule.

® This research highlights the variation in the prevalence of medication non-adherence, and the different forms and drivers of non-
adherence, based on individuals’ demographic and clinical characteristics. The conceptual model developed advances previous
models of medication adherence and may support healthcare professionals in the management of patients and how they can be
supported to take medication as intended. The research ultimately informed the development of the Adelphi Adherence
Questionnaire (ADAQ®), a novel generic patient-reported outcome measure.
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Introduction
The World Health Organization (WHO) defines medication adherence as

the extent to which the persons’ behaviour (taking medication, following a diet, and/or executing lifestyle change) corresponds
with agreed recommendations from a healthcare provider.'

Unlike medication compliance, the term “medication adherence” implies that patients agree with the recommendations
provided.>® Medication adherence is essential for achieving clinical goals and outcomes, and optimizing patient care.
Medication non-adherence can impact the effectiveness of treatment, which can in turn lead to increased healthcare costs,
decreased patients health, and mortality.*”” Tt is estimated that up to 50% of patients with chronic conditions take their
medications less than 80% of the time."* Further, approximately 20% of patients may intentionally stop taking their
medication for periods at a time."

There is evidence that medication adherence may be impacted by medical condition, modality of treatment, and
number of prescribed medications (along with associated dosing schedules). Furthermore, socio-economic, demographic,
geographic, and cultural population characteristics have been found to affect medication adherence.” Medication non-
adherence has been found to be greater for chronic conditions when compared to acute conditions since patients with
acute conditions may be symptom-free or less likely to experience unpleasant symptoms when medication is missed.*
Further evidence to understand the drivers for medication non-adherence may support healthcare professionals (HCPs) to
plan for and mitigate against non-adherence, leading to better patient care and outcomes.

Medication non-adherence may include taking a different amount of medication than prescribed, skipping a dose of
medication, and taking medication at a different time of day than prescribed.' Research suggests that some forms of medication
non-adherence may be unintentional with individuals simply forgetting to take medication as prescribed. Forgetting to take
medication may be associated with individuals not feel unwell, being busy, or not considering their medication to be important.”~
!4 Conversely, medication non-adherence may be intentional due to fear of experiencing medication side effects, perceiving that
medication is ineffective, or being discouraged from taking medication by family and/or friends.”'*'>"'#

While there is extensive published literature exploring adherence behaviors, much of the existing research focuses on
specific conditions and/or treatment modalities or on just one country/culture. This highlights the need to conduct robust
research in clinical and demographically diverse samples, to determine common facilitators/barriers to adherence across
conditions and sociodemographic groups. In order to address this research need, this study aimed to build on existing
research (identified through a review of the literature) regarding medication adherence behaviors, by conducting
prospective qualitative research with individuals with varied demographic and clinical characteristics to identify and
explore medication adherence forms and drivers.

Specifically, this study aimed to (1) identify and summarize concepts reported in key qualitative publications related
to patients’ experiences and perceptions of medication adherence and (2) conduct qualitative interviews to explore
medication adherence drivers and behaviors in a diverse sample. Both of these activities were performed to support the
development of a comprehensive conceptual model of medication adherence applicable across countries, conditions and
treatment types.

Methodology
This study was non-interventional and included a literature review and qualitative, concept elicitation interviews which
aimed to explore behaviors and drivers of medication non-adherence across multiple countries, conditions and treatment

schedules/modalities (Figure 1). Clinician advisors experienced in a range of therapy areas and expertise in medication

19-22

adherence provided input throughout the study. The study was designed in line with best practice methods, to inform

development of a conceptual model and ultimately support development of the ADAQ®, a new generic PRO measure for

. . 2
assessment of medication adherence.?
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adherence PRO measures expert clinician

3 advisors (n=3)
throughout
Development of draft conceptual model

L 4

Round 1 concept elicitation interviews with patients with diverse
conditions in Spain, Germany, and USA (n=28)

Modification to conceptual model

Round 2 concept elicitation interviews with patients with diverse

conditions in Spain, Germany, and USA (n=29)
Final version of conceptual model

Figure | Study methodology.
Abbreviations: USA; United States of America, PRO; Patient-reported outcome.

Literature Review methodology

A focused literature review was conducted to identify articles reporting on qualitative research on medication adherence,
or development or validation of PRO measures of medication adherence, with the aim of identifying concepts relevant to
medication adherence that could be incorporated into a conceptual model. This article focuses on the qualitative
medication adherence data identified. A search of bibliographic databases via the OVID SP platform was conducted,
specifically within the following computerized electronic databases: PubMed (Medline); EMBASE; and PSYCHINFO.
A focused search strategy, including the use of advanced keyword and subject headings (MeSH terms) and limited to the
past five years (2013-2018) was implemented in Ovid SP (Appendix 1). To ensure a comprehensive evidence base, two
supplementary searches were conducted: (1) the search string: “Treatment adherence” AND “patient perspective” was
entered into Google Scholar and the first 20 pages of results were reviewed, and (2) once all searches were complete,
a reference list review of the most pertinent articles (based on the ranking criteria described in Appendix 1) was
conducted to ensure all relevant articles had been explored.

The titles and abstracts of the articles generated by the searches were exported into Excel and reviewed to identify
relevant publications for full review. To be selected for review, articles were required to include at least one of the following
keywords in the title and/or abstract: “adherence”, “persistence”, or “compliance” (specifical to medication/treatment).
Abstracts which met these criteria were formally ranked in terms of relevance to the topic area (see Appendix 1).

Three consecutive rounds of screening were conducted to ensure inclusion of the most relevant abstracts. In the third
round of screening, conference abstracts for which full texts could not be located were removed. Due to the volume of
research available, articles included for the qualitative literature review were all comprehensive literature reviews of
qualitative studies from the patient perspective reporting concepts that impact or drive adherence. Full articles were
assessed for relevance to the topic of interest (medication adherence), in line with the ranking criteria. All selected full-
text articles were analyzed using thematic analysis principles with the help of Atlas.Ti software.** Thematic analysis is
a method which provides a rich and detailed synthesis of qualitative data that intends to meet a specific and applied
aim.? Results from the literature review were used to develop a preliminary conceptual model of medication adherence
behaviors and helped inform the development of interview guides.

Interview Methodology
Interviews were conducted via telephone between July 2019 and March 2020 with 57 participants from the United States
of America (USA; n=21), Germany (n=18), and Spain (n=18) who were receiving prescribed medications for their
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condition(s) at the time of the research. The USA, Germany, and France were selected to provide representation of
differing healthcare systems across American and European cultures. Participants were recruited according to pre-defined
inclusion and exclusion criteria through partner recruitment agencies. Participants were adults (18+ years) who were
taking prescription medication at the time of recruitment for at least one of the following conditions: asthma, hyperten-
sion, psoriasis, multiple myeloma, multiple sclerosis, diabetes, depression, and/or schizophrenia. Individuals enrolled in
a clinical trial were unable to participate.

Target recruitment quotas were set to ensure a wide range of diverse chronic health conditions, treatment schedules,
methods of administration (topical, oral, and injected treatments), medication types, and demographic/clinical characteristics.

Participants took part in 45-minute, one-to-one, qualitative telephone interviews. Interviews were conducted by
trained qualitative interviewers. Interviews comprised a concept elicitation section (15 minutes), followed by detailed
cognitive debriefing of the ADAQ® (25 minutes; reported elsewhere).”**¢ Interviews were conducted in two rounds
(round 1, n=28; round 2, n=29) to allow for modifications to the conceptual model to be made following each round of
interviews. Round 1 and round 2 interviews involved different groups of participants.

Semi-structured interview guides were developed based on findings from the literature review and with feedback from
expert clinician advisors. The concept elicitation section of the guide ensured that all important forms and drivers of non-
adherence were identified and explored. Participants were asked open-ended questions followed by more detailed probes if
needed. Verbatim transcripts were qualitatively analyzed using a mix of thematic analysis and content analysis methods.
ATLAS.ti software was used to highlight and group participant quotes by theme/topic.>* The number of participants who
reported a concept during the interview was calculated to provide the concept frequency. Analysis also involved exploration of
concepts spontaneously versus those discussed only when probed by the interviewer. The preliminary medication adherence
conceptual model developed following the literature review was updated based on the findings from the interviews.

The adequacy of the number of interviews was assessed using conceptual saturation, defined as the point at which no
new concepts are reported spontaneously by participants through the conduct of further interviews.”’ Conceptual
saturation was assessed by dividing the transcripts into five groups at random (in order of interview completion) and
comparing the concepts that emerged spontaneously iteratively as each set of interviews was added to the dataset.

Ethical Considerations

The study was conducted in accordance with the Declaration of Helsinki and granted an exemption from full review (due to
the limited risks to participants) by a centralized review board in the USA (Western Independent Review Board). Written
informed consent was obtained from all participants prior to any study activities and the collection of any data, and verbal
reconfirmation of consent at the start of each interview. This informed consent included publication of anonymized
participant quotes. Participants were informed of their right to withdraw from the study or to withdraw permission to use
and disclose health information at any time and were paid $75/€70 to compensate them for their time to take part. All
participants were given a unique identification code; their names and other identifiable information was removed from all
transcripts and other documents. Prior to analysis and publication, participant data were pseudonymized.

Results

Literature Review Results

Figure 2 provides an overview of the qualitative and PRO measure review process used to select articles for data
extraction, and the reasons for excluding the less relevant abstracts and articles. A total of 2168 abstracts were initially
screened and after two rounds of review, 2126 abstracts were excluded. The remaining 43 full-text articles were assessed
for eligibility. Four full-text articles were excluded as they contained insufficient qualitative data, were insufficiently

specific, or were prospective studies. Of the 38 articles selected for data extraction, nine articles were literature reviews

9-14,16-18

of qualitative research with patients about their reasons for non-adherence, and are the focus of this manuscript.

The included articles (n=9) referred to treatment adherence among patients with 15 diseases. The most frequently

10,11,17 9,10

mentioned disease was cancer (n=3), although adherence among patients with asthma,”'® cystic fibrosis,'®'? human

1018 and type 2 diabetes'*"?

immunodeficiency virus (HIV), were each discussed in two articles. A total of 42 medication
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Citations identified Citations identified Additional citations
through database through review of identified through google
searching (n=2,428) reference lists (n=3) scholar (n=7)

Reasons for exclusion

Abstracts screened (duplicates removed)
(n=2,168)

*Unfocussed

Abstracts excluded *Non-PROmeasure

OR
(n=1864) *No concepts impacting adherence

*No qualitative data

Abstracts reviewed in further detail
(n=304)

«Insufficient qualitative data
«Insufficient specificity

*PRO validation for specific disease
*Translation of a PRO

*Conference abstract only

Abstracts excluded
(n=262)

Full text articles assessed for eligi
(n=42)

*Insufficient qualitative data
Full texts excluded (n=4) «Insufficient specificity
*Prospective study

—_ \ J e J

Articles selected for data extraction 9 qualitative articles

(n=38) 29 PRO articles

Figure 2 PRISMA-like diagram of targeted literature review search.
Abbreviations: Qual; qualitative, PRO; patient-reported outcomes.

adherence-related concepts were reported which were grouped into 10 domains; five of which were internal, patient-related

concepts (beliefs and perceptions, knowledge, psychological/cognitive state, general health, routine), and five of which were

primarily external to patients (societal, relationships, healthcare provision/system, treatment-related concepts, and disease).
Six concepts were referred to in almost all (n>7) articles:

e Perceived treatment efficacy, the extent to which individuals think their treatment is working

¢ Involved in disease management, the extent to which there is collaboration between patients, health care profes-
sionals, and caregivers in planning and managing the disease

¢ Understanding of treatment, whether patients understand the purpose, mode of action, and mode of administration
of their treatment

e Relationships with health care professionals, the quality of communication and interaction between patients and
health care professionals

e Social support, the extent to which peers, friends, and family members encourage or discourage medication
adherence

e Adverse effects, both the occurrence and fear of adverse and side-effects

Further information regarding the most commonly reported concepts are included in Appendix 2. The preliminary
conceptual model developed based on the literature review is provided in Appendix 3.

Interview Results

Participant Demographic and Clinical Characteristics

Target recruitment quotas set for age, gender, race, education level, and condition were all met ensuring a diverse sample
(Table 1). Participants were taking prescribed medication for a range of different conditions, with a variety of different

modes of administration. Some participants were taking more than one medication for their primary condition.
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Table | Participant Demographic and Clinical Characteristics

Rl (n=28) R2 (n=29) Total (N=57)‘

Age, N (%)
18 to 35 years 8 (29%) 4 (14%) 12 (21%)
36 to 60 years 16 (57%) 15 (52%) 31 (54%)
60 years plus 4 (14%) 10 (35%) 14 (25%)

Gender, N (%)
Female 18 (64%) 14 (48%) 32 (56%)
Male 10 (36%) 15 (52%) 25 (44%)

Race, N (%)

White/Caucasian/European heritage 19 (68%) 10 (35%) 29 (51%)
Mixed race 3 (11%) 6 (21%) 11 (16%)
White-Arabic/North African heritage | (4%) 8 (28%) 9 (16%)
Black/African American/African heritage 3 (11%) 5(17%) 8 (14%)
Other (not defined) 2 (7%) 0 (0%) 2 (6%)

Education, N (%)

Grade school I (4%) 1 (3%) 2 (6%)
Some high school 2 (7%) 6 (21%) 8 (14%)
High school diploma or GED 8 (29%) 13 (45%) 21 (37%)
Some years at college 10 (36%) 4 (14%) 14 (25%)
Certificate program I (4%) 0 (0%) 1 (2%)
University/College (2 or 4 years) 9 (32%) 3 (10%) 12 (21%)
Graduate or professional degree 0 (0%) 1 (3%) 1 (2%)

Primary condition, N (%)*

Hypertension 5 (18%) 4 (14%) 9 (16%)
Multiple myeloma 5 (18%) 3 (10%) 8 (14%)
Asthma 5 (18%) 3 (10%) 8 (14%)
Psoriasis 4 (14%) 4 (14%) 8 (14%)
Diabetes 4 (14%) 3 (10%) 7 (12%)
Depression 4 (14%) 3 (10%) 7 (12%)
Multiple sclerosis 4 (14%) 3 (10%) 7 (12%)
Schizophrenia 3 (11%) 3 (10%) 6 (10%)
Presence of comorbidities, N (%)**
Yes 17 (61%) 19 (66%) 36 (63%)
No Il (39%) 10 (34%) 21 (37%)
Mode of medication administration for condition, N (%)***
Oral pills 21 (75%) 18 (62%) 39 (68%)
Inhalation 6 (21%) 4 (14%) 10 (17%)
Injection under skin 5 (18%) 5 (17%) 10 (17%)
Applied to skin 6 (21%) 3 (10%) 9 (16%)
Injection into vein 1 (4%) 5 (17%) 6 (11%)
Oral liquids 2 (7%) 0 (0%) 2 (4%)
Infusion 0 (0%) 1 (3%) 1 (2%)
Injection (not specified) 0 (0%) 1 (3%) 1 (2%)
Total number of medications taken, N (%) One
One 5 (18%) 6 (21%) 11 (16%)
Two to four 20 (71%) 21 (72%) 41 (72%)
Five to nine 3 (11%) 1 (3%) 4 (7%)
Ten or more 0 (0%) 1 (3%) 1 (2%)

Notes: *Several participants had multiple primary conditions. **Comorbidities included any other conditions that participants
had other than the primary condition. **Multiple options selected if more than one medication was taken for a condition.
Abbreviations: GED, General Education Development; N, number of participants; R, round |; R2, round 2.
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Forms of Non-Adherence
Throughout the interviews, a total of eight forms of non-adherence to prescribed medications were reported (Figure 3).

The most commonly reported form of non-adherence was skipping a dose (n=36/57; 63.2%). However, half of the
participants also reported taking medication later than prescribed (n=29/57; 50.9%) and a quarter of participants reported
taking more medication than prescribed (n=15/57; 26.3%). Illustrative quotes are provided below. Further details
regarding identified concepts and additional quotes are provided in Appendix 4.

Well, the pills are fine; I just sometimes forget the one for hypertension. I do have it in my pill box but sometimes I am a bit confused and,
unfortunately, do forget to take it. It does not happen every day, but every now and then. (German participant with multiple myeloma)

Sometimes, if I see that I’ve forgotten in the morning and maybe I remember at noon, I’ll take it at noon. (Spanish participant

with hypertension)

Or, uh, you decided—you weren’t sure if you could in the morning and you decided to take, um, more later on. And then you
realize when you do—when you count the pills that there is a few missing and you realize you ended up taking them, um, uh,
you know, you doubled up. (USA participant with multiple sclerosis)

Some forms of non-adherence to medication were more prevalent for participants with certain conditions and/or particular
modes of administration (Figure 3). For example, larger proportions of participants with asthma and psoriasis reported
skipping a dose of medication. Participants with multiple myeloma, who generally had medication administered by a health
care professional, reported never taking different amounts of medication than prescribed. A limited number of participants
explained that they sometimes failed to take their medication with or without food (when they should have done the opposite),
that they substituted their prescribed medication for other medication, or did not clean their skin before use of the medication.

I, I don’t—if I don’t need it, I don’t use it. (USA participant with asthma)

Skipped dose
Taken later
More medication
Taken earlier

Less medication

Forms of non-adherence

Taken without food

Substituted other medication

Not cleaning skin before use

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40

Number of participants (N=57)

B Asthma (n=8) M Diabetes (n=7) H Hypertension (n=9) M Psoriasis (n=8)

Multiple Myeloma (n=8) ® Schizophrenia (n=6) Depression (n=7) ®m Multiple Sclerosis (n=7)

Figure 3 Forms of non-adherence reported by condition.
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Drivers of Non-Adherence
A total of 27 drivers of medication non-adherence were reported throughout the interviews (Figure 4). The most
commonly reported driver of non-adherence was forgetfulness (n=35/57; 61.4%), followed by being out of their usual
routine (n=31/57; 54.4%), or being busy (n=22/57; 38.6%).

With the tablets, there is always something that distracts me. In the mornings I tell myself I have to take the tablet but then
I forget all about it because my socks bother me or because I have to shut the window (German participant with multiple

myeloma)

I mean if I’'m doing something... away from home like either on vacation or somewhere else...you know, I try to work around
that, but, you know, if I’'m somewhere where I’m not on my regular routine, uh, it does become a little difficult sometimes to

have to take. (USA participant with diabetes)

Many drivers of medication non-adherence were closely related; in particular, forgetfulness was often linked to being
busy or out of their usual routine. Further, participants who commented that they did not accept the sick role (ie they did
not consider that they were ill) were less likely to believe that their medication was necessary. Further, it was evident that

some drivers of medication non-adherence may be more relevant to specific conditions or forms of administration.
Greater proportions of participants with asthma, psoriasis, diabetes, hypertension and schizophrenia reported various
forms and drivers of medication non-adherence than those with multiple myeloma and multiple sclerosis. Specifically,
most drivers were reported least frequently by participants taking medication administered via intravenous injection. In

Driver of non-adherence

Forgetfulness

Not routine

Busy

Poor organization

Running out of medication
Experience of side effects
Low perceived necessity
Perceived side effects
Polypharmacy

Low perceived efficacy

No acceptance of sick role
Low perceived importance
Stigma/embarrassment
Cost

Feeling unwell
Non-symptomatic
Misunderstand mode of administration
No medication knowledge
Inconvenience

Symptom exacerbation
Lost medication

Negative social support
Poor relationship with doctor
Poor condition knowledge
Panic

Laziness

Fear of dependency

Figure 4 Drivers of non-adherence.

35 22
31 25 1
22 30 1 4
20 27 1 9
16 36 5
iE] 44
12 30 15
11 46
10 15 32
£ 48
8 34 15
8 15 34
7 49 1
[3 51
[3 51
53
2 44 11
P 38 17
2 55
2 55
2 55
1 50 [3
1 45 11
1 56
1 3
1 3
1 3
3 6 9 12 15 18 21 24 27 30 33 36 39 42 45 48 51 54 57

Number of participants (N=57)

M Yes m No ® Notclear m Not asked
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addition, participants with schizophrenia (n=4/6; 66.7%) were more likely to report medication non-adherence because
they did not want others to see them take medication than was the case for other conditions.

I mean, you know, I like to be more private and discrete so by me just popping a pill and taking it like that, you know, they
could be thinking I’m, you know, uh, doing anything else, like doing drugs or something like that. You know, they don’t know
what I’'m taking it for, you know. (USA participant with schizophrenia)

There was also variation in medication adherence behaviors based on demographic characteristics. More US participants
reported non-adherence due to cost (n=5/21; 23.8%) and low perceived efficacy (n=6/21, 28.6%) than Spanish (cost n=1/
18, 5.6%; efficacy n=2/18, 11.1%) or German (cost n=0/18; efficacy n=1/18; 5.6%) participants. Of the participants who
took multiple medications, those aged >60 (n=5/10, 50.0%) were more likely than younger participants (n=5/28, 17.9%)
to report non-adherence due to polypharmacy. Participants educated beyond high school reported higher levels of non-
adherence than counterparts with only high school education or less.

Updated Conceptual Model

Findings from the qualitative interviews were used to update the preliminary conceptual model (Figure 4). While
a substantive number of concepts were identified across the literature review and qualitative interviews, eight new
concepts were identified through the interviews (indicated by an asterisk in Figure 5). Most prominently, these include
taking medication at a different time than instructed (earlier or later), or taking a different amount of medication (more or
less) than prescribed. Other concepts not identified in the literature included non-adherence due to low perceived
medication necessity, and due to participants not being in their usual routine.

During saturation analysis, the following concepts were reported only in the last set of interviews and therefore did
not achieve saturation: “no medication knowledge”, “lost medication”, and a “poor relationship with the HCP”. These
concepts were reported n<2 participants each and therefore appear to be less important to medication adherence for the
conditions and modes of administration included in this study. For this reason, it was concluded that no further interviews
were required and that all important concepts had been identified.

Drivers of non-adherence

Patient-driven concepts

Beliefs and perceptions p—.— Knowledge i Psychological/cognitive
L
¢ Low perceived necessity (n=12)* ¢ No medication knowledge (n=2) * Forgetfulness (n=35)
 Perceived side effects (n=11) e Prior experience of medication e Laziness (n=1)
¢ Low perceived efficacy (n=9)  Health literacy  Panic (n=1)
¢ No acceptance of sick role (n=8) ¢ Understanding of condition * Motivation & intentions Forms of treatment non-adherence
¢ Low perceived importance (n=8) * Fear of deterioration " ( )
« Inconvenience (n=2) Routine | __* General personality * Skipped dose (n=36
* Involved in management « Not in usual routine (n=31)* « Difficulty coping with condition * Taken Iater- (n=_29)
 Fatalistic beliefs - Bus I(nu=2u2) utine n= * More medication (n=15)
* Perceived condition severity Y L _ General health * Taken earlier (n=14)
« Religious faith * Poor organisation (n=20) « Less medication (n=13)
¢ Running out of medication (n=16)  Polypharmacy (n=10) « Taken without food (n=2)*
* Lost medication (n=2)* * Feeling unwell (n=6) * Substituted other medication (n=2)*
* Mental health ¢ Not cleaning skin before use (n=1)*
Healthcare provision/system Societal considerations
* Cost (n=6) <= Stigma/embarrassment (n=7) Treatment-related concepts
* HCP perceptions of condition * Negative social support (n=1) " .
« Health system delays o Culture * Experience of side effects (n=13)
| ¢ Misunderstood mode of admin (n=2)

 Fear of dependency (n=1)*

. . : * Overall treatment  satisfaction
Relationships Disease concepts .
« Treatment regimen

* HCP (n=1) * Non symptomatic (n=4)  Duration of treatment
* Peers * Symptom exacerbation (n=2)*

 Parents/caregivers ¢ Impact of symptoms

* Family  Curability/treatability

Figure 5 Medication adherence conceptual model.
Note: Number in brackets denotes the number of participants who reported the concept in the qualitative interviews. *Concepts not identified in the qualitative literature.
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Discussion

This targeted review of qualitative literature and concept elicitation interviews provides an in-depth understanding of forms and
drivers of medication adherence that arise across multiple conditions, modes of administration, treatment schedules, countries,
ages, races, and levels of education. The breadth of concepts identified in the literature review indicate that medication adherence
is influenced by a variety of behaviors and contextual factors, which determine an individual’s reasons for non-adherence. These
findings were supported and confirmed by the qualitative interviews. Moreover, the interviews provided more depth of under-
standing of the different modes of non-adherence in a diverse sample, and provided evidence of numerous drivers and forms of
non-adherence. The findings from this research ultimately informed the development of a new generic PRO measure, the Adelphi
Adherence Questionnaire (ADAQ®), which has been previously described and can be used in clinical practice or patient-focused
research to understand barriers to adherence across conditions and treatments. >~

This research supports previous findings suggesting variation in the prevalence, forms and drivers of non-adherence,
based on individuals’ demographic and clinical characteristics.”®*’ The identified concepts also align with those reported
by the WHO.*® However, we know of no other single study that has performed qualitative exploration of non-adherence
across so many different conditions, modes of administration and countries.

Some drivers may be more closely associated with certain conditions. For example, the stigma around mental illness, and
specifically schizophrenia may be the reason that participants with schizophrenia were more likely to report non-adherence due to
not wanting others to see them taking medication. Additionally, individuals with conditions that involve “flares” or “episodes” of
worsened symptoms (such as asthma) may be more likely to skip medication if they do not feel that they need it. Higher prevalence
of non-adherence due to medication costs in the USA, as compared to Germany and Spain was unsurprising, considering the
private health care system in the USA, compared to the subsidized and social welfare models in Germany and Spain.

In the present study, one of the notable findings was that participants with higher levels of education tended to report more
drivers and forms of non-adherence than their less educated counterparts. The opposite relationship has been found in previous
studies.’' However, in the present study, there was overlap between participants with education above the high school level and
those with asthma or hypertension. Nonadherence was also more common for those with asthma or hypertension; thus, it is
unclear whether education or medical condition was driving these differences. It should also be recognized that this was
a relatively small, qualitative sample in which to examine such differences — further study in larger samples is recommended.

Existing models of medication adherence, such as the Conceptual Model of Adherence to Anticoagulants developed by
Brown et al,* the Information-Motivation-Behavioural skills model adapted by Mayberry and Osborn,*® and the conceptual
framework on factors associated with medication adherence in diabetes developed by Jaam and Kheir,>* contain domains similar

3233 refer primarily to patient knowledge and motivations as factors

to those identified in this research. Several existing models
which impact patient behavior, which in turn impacts treatment adherence. These models present a largely linear relationship
between the concepts, and only briefly refer to external factors (such as healthcare systems) as having an influence on patient
adherence to treatment. The simplicity of these models provides a clear image of how some patient factors impact medication
adherence; however, they attribute medication adherence primarily to patient behaviors, giving insufficient attention to the role of
external factors such as treatment cost, HCP relationships and disease symptoms.

More complex models exist, such as the conceptual framework on factors associated with medication adherence in
diabetes developed by Jaam and Kheir,** which consider additional external impacts on treatment adherence, including
disease characteristics, medication characteristics, dynamics with HCPs, and healthcare system-related factors. However,
even these more complex models do not include information about the various forms of medication adherence. Moreover,
certain forms of medication adherence were not identified in the qualitative literature reviewed. The forms of non-
adherence may be particularly important when considering appropriate interventions. We suggest that the detailed,
patient-focused conceptual model created here provides a holistic understanding of medication adherence.

In terms of limitations, it is possible that some of the reviewed articles may lack sufficient qualitative detail regarding
medication adherence concepts. To ensure that a wide scope of qualitative evidence was identified for different therapeutic areas
and given the breadth of research available in specific conditions, only literature reviews of qualitative medication adherence
research were included. Several reviewed publications focused on quantitative predictors of adherence.” '"'*!”'® However, the
breadth of concepts across different therapeutic areas was appropriate for the aims of the study. Furthermore, with regard to the
qualitative interviews, most participants in the study reported being highly adherent to their medication which may have impacted
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the concepts identified. This may be a product of volunteer bias. While one of the strengths of the qualitative interviews was the
inclusion of a diverse sample of participants with a range of conditions, modes of administration, medication schedules, and
countries, there are many other health conditions, treatment types, and countries that could not feasibly be represented. Further
study in other countries and cultures (particularly in Asia, South America, and Africa) and health conditions would provide greater
confidence of the relevance across populations and the generalizability of results.

Conclusion

This review of qualitative literature and concept elicitation interviews supported development of a conceptual model that
provides a comprehensive summary of drivers and forms of medication adherence that can be applied across numerous
conditions, modes of administrations, medication schedules, countries, ages, races, and education levels. This conceptual
model can be used by clinicians to better understand and interpret barriers to medication adherence and, as such, might
support decisions around interventions or support packages that could improve adherence.
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Transcripts from the interviews are not able to be shared for data protection purposes.
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