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Purpose: The Adelphi Adherence Questionnaire (ADAQ©) is a newly developed generic patient-reported outcome (PRO) assessment 
of medication adherence. The aim was to assess its content validity by conducting cognitive debriefing (CD) interviews with patients 
prescribed medication(s) of various treatment modalities in a range of therapy areas.
Materials and Methods: Targeted literature/instrument review and concept elicitation interviews informed development of the 
ADAQ©. CD interviews were conducted with 57 adults from the United States of America (USA; n = 21), Spain (n = 18), and 
Germany (n = 18) who prescribed medication for hypertension, diabetes, depression, schizophrenia, asthma, multiple myeloma, 
psoriasis, and/or multiple sclerosis. Interviews were conducted in two rounds to explore the relevance and understanding of the item 
wording, instructions, recall period and response options. Verbatim transcripts were analysed in ATLAS.Ti using thematic analysis. 
Three expert clinicians provided guidance throughout the study.
Results: ADAQ© items/instructions were well understood and relevant to participants. Key modifications following round 1 included 
revising instructions to refer to current medication(s) for one condition to reduce cognitive burden, removing two items with lower 
relevance (specifically those assessing running out of medication and social discouragement), and adding a response option for 
participants to indicate if they had stopped taking a medication. Minor wording modifications were made following round 2. Subgroup 
differences in item relevance were explored based on clinical characteristics. Cost of medication was more relevant amongst US 
participants.
Conclusion: Content validity of the ADAQ© was confirmed in demographically and clinically diverse participants. Psychometric 
properties of the ADAQ© will be explored in future studies.
Keywords: patient-reported outcome development, qualitative research, adherence, cognitive debriefing

Introduction
Adherence to medications has been defined as the extent to which a patient takes medication as prescribed and in 
correspondence with agreed recommendations from the prescribing healthcare professional (HCP).1,2 Alternatively, and 
more specifically, it has been defined as the process by which patients take their medications as prescribed,3 including timing, 
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dose and interval of medication intake.3–5 Unlike the outdated term compliance (which focuses on the patient taking 
medication as instructed by the HCP), the concept of medication adherence takes into account the influence of many 
interrelated factors on adherence, including patient factors (lifestyle, personality, attitudes, etc.) and the influence of HCPs, 
the healthcare system and the environment/society in general.5–7 Medication adherence is essential for optimising patient care, 
and achieving desired clinical goals and outcomes.1,8,9 Medication non-adherence can negatively impact a treatment’s 
beneficial effects, which may result in greater healthcare costs and mortality, and worsening of patients’ health.10 Despite 
these adverse outcomes, medication non-adherence is widespread; it is estimated that 20% of patients intentionally tempora-
rily stop taking their prescription medication.1 Further, the World Health Organization estimates that up to 50% of patients 
prescribed medication for chronic conditions take their medication less than 80% of the time.1,11

Gaining an understanding of the extent of and reasons for non-adherence can enable HCPs to engage in effective 
communication with patients and efficient treatment planning to improve medication adherence, thereby improving 
patient care and health outcomes. Common forms of non-adherence reported in the literature include skipping a dose of 
medication, taking a different amount of medication than prescribed, and taking medication at a different time of day than 
prescribed.1,12–16 Previous research has indicated that non-adherence may arise for unintentional reasons, for example, 
individuals may simply forget to take medication (which may be because they are busy, do not feel sick or do not think 
their medication is important).15–20 In other instances, non-adherence may be intentional, with individuals choosing not 
to take their medication because (amongst other reasons): they experience or fear experiencing medication side effects, 
are discouraged from taking medication by family and/or friends, or think that medication is ineffective.15–24 The extent 
of medication adherence behaviours and drivers may vary based on condition (and the presence of concomitant 
conditions/multimorbidity leading to a burden of multiple medications), treatment modality and dosing schedule, 
alongside socio-economic, demographic, geographic, and cultural population characteristics.15 For example, non- 
adherence to medication for chronic diseases has been found to be greater than for acute conditions. This may be due 
to patients being symptom-free or not experiencing unpleasant symptoms when medication is missed.10

There is a wealth of research regarding medication adherence behaviours and drivers, with a multitude of methods 
and measures employed for measuring (non-)adherence behaviours.25,26 While direct, objective methods of measuring 
non-adherence exist, each of these methods has its limitations. For example, prescription fill records or pill counts are 
frequently employed but do not provide certainty that every dose is taken – some will be lost, discarded or even 
diverted.27 Furthermore, many biological (eg blood and urine) assessments are unavailable for many medications and, 
when available, only provide a snapshot of a given day – without repeated sampling they cannot provide a representative 
picture of an individual’s medication (non-)adherence.27,28 Moreover, these methods are costly and hard to quickly 
complete on a large scale in routine clinical practice.27

Alternatively, indirect measures, which rely on self-reporting by the patient, can be used. Patient-reported medication 
adherence measures are quick, cost-effective, and often reliable and valid ways of gathering data on non-adherence, whilst 
offering an additional advantage of being able to explore reasons for non-adherence.29,30 However, many existing measures 
have been designed for a specific condition, and are not always appropriate for use across multiple conditions and treatment 
types.12,30–46 There are several that have been used across a range of conditions. These include the Morisky Medication 
Adherence Scale (MMAS-4/-8),47,48 Adherence to Refills and Medications Scale (ARMS),49 Self-efficacy for Appropriate 
Medication Use Scale (SEAMS),50 Hill-Bone Compliance Scale,51 and the Medication Adherence Rating Scale (MARS),52 to 
name a few. However, the content validity of these measures has not typically been confirmed in a range of disease 
populations, countries and medication types. Additionally, many of these measures only assess a limited range of the forms 
and drivers of non-adherence mentioned above. Only a few have been developed with evidence of content validity and with 
patient input throughout the development process, and not all are available for use.37,53,54

Given these limitations, we sought to develop a comprehensive, versatile, simple and pragmatic medication adherence 
measure that can be used across a variety of conditions in real-world studies and routine clinical practice and will have strong 
evidence of content validity. Best practice methods for the development and content validity testing of PRO measures 
typically start with review of the literature and/or qualitative concept elicitation research with the population of interest to 
ensure the measure assesses all relevant and important concepts.55–60 Such methods were employed to support the develop-
ment of the Adelphi Adherence Questionnaire (ADAQ©), including conducting a literature review to identify important 
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medication adherence concepts, reviewing existing medication adherence measures, and conducting concept elicitation (CE) 
interviews with patients with diverse conditions in Spain, Germany and the United States (US).61 The next step for the 
development of PRO measures is to perform qualitative cognitive debriefing (CD) interviews with individuals in the 
population(s) of interest to confirm that the measure assesses all important concepts of relevance using wording that is 
well understood and interpreted consistently by respondents. Given the aim that the ADAQ© can be used across disease 
populations and cultures, it was particularly important that these CD interviews included an appropriately diverse population. 
As such, this paper summarizes research aiming to evaluate the content validity of the ADAQ© by conducting CD interviews 
with patients prescribed with medication(s) in a range of therapy areas and using different treatment modalities.

Materials and Methods
The present study was a part of a wider process to develop the ADAQ©; a novel, representative, generic medication 
adherence measure. The study was designed in line with best practice methods for the development of PRO measures 
(PROMs).2,55–58 CD telephone interviews were conducted in July 2019 to March 2020 with 57 participants from the 
USA (n = 21), Germany (n = 18) and Spain (n = 18) who were currently receiving prescribed medications for their 
conditions (Figure 1). Countries were selected to provide representation of American and European cultures and differing 
healthcare systems. Clinician advisors with expertise in various therapeutic areas provided input at key stages of the 
study.

Participant Inclusion Criteria
Participants were recruited through partner recruitment agencies according to pre-defined inclusion and exclusion 
criteria. All participants were adults (18+ years) who were taking prescription medication for at least one of the 
following conditions: hypertension, diabetes, depression, schizophrenia, asthma, multiple myeloma, psoriasis, and/or 
multiple sclerosis, and had to be willing and able to participate in a telephone interview, as well as provide consent to 
taking part. Participants who were enrolled in a clinical trial at the time of recruitment were excluded.

Recruitment was purposefully targeted to ensure representation of participants with a range of chronic health 
conditions, treatment modalities (oral, topical and injected), and treatment schedules. Quotas were applied during 
recruitment to ensure a diverse group of participants were interviewed with representation of a range of medication 
types, demographics (including education level) and clinical characteristics.

Figure 1 Study methodology. 
Abbreviations: ADAQ©, Adelphi Adherence Questionnaire; USA, United States of America.
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Interview Methodology
Participants took part in 45-minute, qualitative, telephone interviews conducted by trained interviewers (who are authors 
of this paper). Interviews were conducted in two rounds to allow for modifications to the ADAQ© made following round 
one (n = 28) interviews to be tested in the second round (n = 29). Different groups of participants took part in round 1 and 
round 2 interviews. Interviews comprised a brief CE section, followed by detailed CD of the ADAQ© to support 
evaluation of its relevance and content validity.

The CE section was conducted to ensure that all pertinent forms and drivers of non-adherence were identified and fully 
understood.61 The CD section of the interview was used to determine whether concepts and items were understood by 
participants in the same way that the instrument developers intended.57–59 Specifically, the aim of the interviews was to assess 
relevance and understanding of item wording, instructions, recall period and response options of the ADAQ©. A “think- 
aloud” process was employed, where participants were asked to speak their thoughts aloud as they read all instructions and 
completed each item.60 All interviews were conducted in the participant’s native language.

Semi-structured interview guides were developed based on the literature review and input from expert clinician 
advisors. Verbatim transcripts were qualitatively analysed using thematic analysis methods and ATLAS.ti software.62 

Patient quotes were highlighted and grouped by theme/topic, and frequency counts were generated per item and 
instruction of the ADAQ©.60,63 Subgroup comparisons identified patterns in instrument interpretation.

Three expert clinicians (RR [Geriatric Psychiatrist and Researcher in Mental Health and Cognition], NR [Professor of 
Respiratory Medicine in a University Tertiary Care Hospital], and KK [Primary Care Practitioner, Generalist, and 
Professor and International Researcher in Cardiometabolic Diseases]), with experience of treating patients with 
a range of different conditions and expertise in medication adherence provided advice and input at key time points. 
Specifically, they advised on the development of the study documentation and reviewed results from the interviews, 
advising on the development of and subsequent modifications to the ADAQ©.

Ethical Considerations
The study was conducted in accordance with the Declaration of Helsinki and given an exemption by Western 
Independent Review Board, a centralized review board in the US. Participants provided written informed consent 
prior to any study activities and the collection of any data.

All participants provided written and verbal informed consent prior to taking part in an interview and were informed 
of their right to withdraw permission to use and disclose health information at any time. Participants were remunerated 
for taking part. They were given a unique identification code, and their names and other identifiable information were 
removed from all transcripts and other documents. Participant data were pseudonymized for internal analysis and 
anonymized for the purposes of external publication.

Results
Participant Demographic and Clinical Characteristics
Approximately half of the participants were female (56%), and half had been educated to a high school level or lower (54%). 
Over half of the participants were aged 36 to 60 years (54%), although participants aged 21 to 35 and 60 years or older were also 
represented. Half of the participants identified as white/Caucasian/of European heritage; participants identifying as mixed race, 
white Arabic/of north African heritage and black/African American/of African heritage were also represented. Participants were 
prescribed medication for a range of different conditions, with a variety of modes of administration. Primary conditions included 
hypertension, multiple myeloma, asthma, psoriasis, diabetes, depression, multiple sclerosis, and schizophrenia. While 68% of 
patients were receiving oral medication as part of their treatment plan, 67% of patients were receiving drugs using at least one 
other form of administration. Of note, some participants were taking more than one medication for their primary condition. 
Quotas relating to age, gender, race, education level and condition were all met (Table 1).
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Table 1 Participant Demographic and Clinical Characteristics

R1 (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 1 (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 1 (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 1 (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%)

Condition, N (%)*   

Hypertension 5 (18%) 4 (14%) 9 (16%)

Multiple myeloma 2 (7%) 6 (21%) 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 11 (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 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: ADAQ, Adelphi Adherence Questionnaire; CD, cognitive debriefing; HCP, healthcare professional; CE, concept 
elicitation; PRO, patient-reported outcome.
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Development of the ADAQ©
A targeted literature review informed a preliminary conceptual model (which was later updated based on concept 
elicitation interview findings)61 and the development of an initial 17-item version of the ADAQ© (version [v] 1). 
Three expert clinician advisors provided feedback on the ADAQ© v1, which resulted in a number of modifications.

Specifically, an item about taking a different amount of medication was divided into two items, separately assessing 
taking more and taking less medication than prescribed. Items assessing non-adherence as a result of individuals not 
being in their normal routine (ie travelling, being busy or not having medication with them) were combined into one 
item. An item assessing non-adherence because individuals were asymptomatic was removed due to perceived con-
ceptual overlap with an item assessing non-adherence because of low perceived need for medication. Finally, minor 
wording updates were made to improve comprehension.

This led to the development of the ADAQ© v2 in US English, which was translated into German and Spanish via 
forward-backward translation. This included 15 items assessing four forms of non-adherence, 10 drivers of non- 
adherence and an overall adherence to medication item.

Round 1 Interview Findings
Item Understanding
With the exception of items assessing frequency of taking less medication and global medication adherence (assessing 
frequency of adherence in consideration of all forms and drivers of medication non-adherence included in the ADAQ©), 
all items of ADAQ© v2 were well understood and interpreted consistently by more than two-thirds of the participants in 
round 1 interviews (Figure 2).

Participants who misunderstood the item about taking less medication (item 4) predominantly considered times when 
they had skipped a dose of their medication and sometimes even considered medication breaks that were recommended 
by their prescriber. Participants with only a high-school education or less were more likely to misunderstand this item 
than those with further education (n = 3/8; 37.5% of participants with high-school education or less understood the item 
vs n = 15/20; 75.0% of participants with further education).

Let’s say ‘Rarely’, because every time I have to do the test I have an interval (stop) but then I have to keep on taking it … I have 
to rest for 3 days and get the test. (Spanish participant with multiple myeloma with high school education or less) 

Figure 2 Understanding of ADAQ© (v2) items in R1 interviews. 
Abbreviations: ADAQ©, Adelphi Adherence Questionnaire; R1, round 1; v2, version 2.
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Participants who misunderstood the item assessing global medication adherence (item 15) mistakenly considered all 
questions asked during the interview (ie all probes covered within the interview guide) rather than only the ADAQ© 
items. It is anticipated that this is a circumstantial finding that would not be an issue in a real-world setting as the 
ADAQ© would not be completed as part of an interview.

Item Relevance
The majority of concepts assessed in the ADAQ© v2 were relevant to (ie had been experienced by) more than a third of 
the R1 participants (Figure 3).

The following items assessed reasons for non-adherence that had been experienced by less than 30% of participants:
• Low perceived treatment efficacy (skipping medication[s] because the patient did not think it was working): relevant 

to only n = 6/22 (27.3%) participants asked.
• Treatment cost (skipping taking medication[s] or taking less of it, because of the cost): relevant to only n = 4/26 

(15.4%) participants asked. This item was mostly relevant for the US participants asked (n = 3/4; 75.0%), though one 
German participant also found it relevant.

When I’ve had to pay out-of-pocket … and I haven’t had the full, the full amount to pay for it at that time and I had to sort of 
wait a little bit. So instead of taking the full amount just to make it last longer, I’ve taken less of it to last another day or two 
before I can afford to pay for it. (US participant with Diabetes) 

• Social discouragement (avoiding taking medication[s] because family or friends encouraged the patient not 
to take it): relevant only to n = 2/26 (7.7%) participants asked.

Modifications to the ADAQ© Following Round 1 Interviews
The instructions were revised so that participants would be asked about their current medication(s) for one condition 
(rather than all prescription medications) to reduce the cognitive burden of thinking about numerous medications for 
multiple different conditions. For the purpose of this study, participants were asked to think about the condition for which 
they had been recruited.

Based on feedback from the expert clinician advisors, the definition of medication adherence used in the measure was 
updated to reflect that decisions about medication can be made collaboratively (ie by both the prescriber and patient) 
rather than unilaterally (ie by only the prescriber). This update was implemented throughout the items.

Based on feedback from participants, several items were amended or removed to form the ADAQ© v3 as follows:

Figure 3 Relevance of ADAQ© (v2) items in R1 interviews. 
Abbreviations: ADAQ©, Adelphi Adherence Questionnaire; R1, round 1; v2, version 2.
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• In order to improve understanding, examples were added to the item assessing whether participants take medication 
at a different time than prescribed.

• The item assessing global non-adherence was updated to include the phrasing “all of the above questions” to 
improve understanding.

• The items assessing non-adherence due to running out of medication and lack of social support were removed due to 
low relevance.

• The item assessing non-adherence due to medication cost was removed from the core questionnaire to be included 
for use in relevant countries only.

• A response option “I stopped taking my medication” was added to items where appropriate to allow participants to 
indicate that the items were not applicable to them because they had stopped taking medication altogether.

Although items assessing non-adherence due to side effects and social stigma/embarrassment were not highly 
relevant, they were retained in the main questionnaire for further testing at the recommendation of the expert clinician 
advisors, given their potential high importance to those patients for whom they are relevant.

Round 2 Interview Findings
Item Understanding
All 13 items of the ADAQ© v3 were well understood by participants. Participants’ demographic or clinical character-
istics had no notable impact on understanding of the items (Figure 4).

Over a third of participants (n = 10/28; 35.7%) in R2 interviews commented that the items assessing non-adherence 
due to low perceived treatment efficacy and necessity were conceptually similar, and responses to these items were 
highly correlated. In order to assess relevance and performance of the items in a larger cohort of participants, both items 
have been retained for psychometric testing.

Six and seven are the same questions it seems like … six is, how often do you skip a dose of your medication because you 
didn’t think it worked. Seven is, how often do you skip a dose of medication or take less because you didn’t think, think you 
needed it. So it’s—that’s, that question I would kind of—it would kind of be together. (US participant with hypertension) 

Most participants with multiple medical conditions who were asked (n = 7/10; 70.0%) found it easy to respond to the 
questions thinking about medication taken for one condition only. Similarly, most participants taking multiple medica-
tions who were asked (n = 8/13; 61.5%) found it easy to respond to the items thinking about multiple medications taken 
for the same condition.

Figure 4 Understanding of ADAQ© (v3) items in R2 interviews. 
Abbreviations: ADAQ©, Adelphi Adherence Questionnaire; R2, round 2; v3, version 3.
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It’s been easy for me because I’ve focused on diabetes. I haven’t thought about hypertension. (Spanish participant with diabetes 
and hypertension, where diabetes was the primary condition) 

Item Relevance
Relevance of the concepts in the ADAQ© was slightly lower in round 2 than in round 1 (Figure 5). This may be 
associated with the change in focus of the ADAQ©. While participants in round 1 may have recalled non-adherence for 
all medications (regardless of condition), participants in round 2 were asked to only think about non-adherence related to 
medications taken for one condition. Despite the slight impact on relevance, this change was required to make it easier 
for participants to accurately respond to the items by having to think about fewer medications.

Following round 2 interviews, minor wording updates were made to ensure consistency throughout the measure to 
form the ADAQ© v4. Further, as some participants (n = 4/26; 15.4%) equated the response option “I stopped taking my 
medication” with occasionally skipping a dose of medication for the reasons outlined, the term “completely” was added 
to the response option. A review copy of the ADAQ© can be obtained on request to the authors. However, it should be 
noted that the ADAQ© should not be used without permission of the developers.

ADAQ© Relevance: Subgroup Differences
Across round 1 and round 2 interviews, variation in item relevance was observed in participants with different clinical 
and demographic characteristics.

While all of the participants with asthma, psoriasis or diabetes reported forgetting to take their medication, only one 
participant with multiple myeloma did and none of the participants with multiple sclerosis did.

Participants with multiple myeloma reported the lowest relevance across many items (including items assessing 
frequency of missing a dose of medication and not taking medication as prescribed due to embarrassment). Just one 
participant with multiple myeloma reported that each individual ADAQ© item was relevant to them.

No participants who had intravenous injections (n = 6/57; 10.5%) reported missing a dose of medication, taking more 
medication than prescribed, or skipping a dose of medication for reasons including low perceived treatment efficacy or necessity.

Participants who reported their conditions were severe tended to find fewer items relevant compared to participants 
who considered their condition to be of mild severity. Finally, no international differences in understanding or relevance 
were observed.

Figure 5 Relevance of ADAQ© (v3) items in R2 interviews. 
Note: One participant with multiple myeloma is not represented in the figure as they did not complete the interview and only debriefed Item 1 (the item was not relevant). 
Abbreviations: ADAQ©, Adelphi Adherence Questionnaire; R2, round 2; v3, version 3.
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Additional Findings
Across both rounds of interviews, the instructions and response options were well understood. No important missing 
concepts were identified by participants, and participants thought that the instrument was easy to complete. Most 
participants who were asked estimated that the measure would take less than five (n = 6/14; 42.8%) or 10 (n = 5/14; 
35.7%) minutes to complete (this is expected to be in line with time taken to complete other medication adherence 
measures).

When answering the ADAQ©, participants reported thinking about a range of recall periods, from current (n = 11) to 
multiple years (ranging between 2 and 20 years; n = 8). When asked what recall period would be most appropriate, most 
participants who were asked (n=21/26; 80.8%) suggested including a recall period of one month or more, and some (n = 
3/26; 11.5%) noted that the ideal recall period would vary depending on the questionnaire item and the disease under 
consideration.

Discussion
The development of the ADAQ© followed best practice methods for development of PROMs.55,59,64 Input from 
participants across a variety of conditions, ethnicities, ages, educational levels, countries, cultures and healthcare systems 
ensured that the diverse factors associated with medication non-adherence are represented in this measure. Of equal 
importance, participants who used a range of modes of medication administration (eg injections, oral or topical), with 
varying dosing schedules, were interviewed to ensure the ADAQ© items are relevant for multiple medications and 
administration methods.

Medication adherence concepts reported during the interviews support and align with those cited in the seminal World 
Health Organization paper, and in more recent adherence literature.1,3–5 The concepts identified and included in the 
ADAQ© are consistent with those cited in health behaviour models as influencing adherence, such as patient knowledge 
and attitudes towards their condition and medication, perceived benefits of medication and barriers to taking it as 
instructed.65–68 Certain concepts included in the ADAQ© were found to be more relevant to certain conditions, modes of 
administration/dosing schedules, and countries than others. For example, fewer patients with multiple myeloma and 
multiple sclerosis reported forgetting their medication. This may reflect the relative severity of the conditions or greater 
implications for non-adherence (inadequate treatment could lead to mortality or serious complications) for these 
conditions. Additionally, this finding may also reflect the way in which the medications are taken (ie due to them 
being taken less frequently and administered via injection by a HCP). In contrast, the high incidence of medication non- 
adherence due to forgetfulness reported by participants with asthma, psoriasis, or diabetes may be associated with periods 
of asymptomatic disease. Had these groups of patients been excluded, the study results would have presented a skewed 
perspective of medication non-adherence behaviours.

In light of the diverse reasons for medication non-adherence across different subgroups, an inclusive approach was taken to 
the items retained in the ADAQ© for the measure to be suitable for use in varied patient populations. The majority of forms 
and drivers of medication non-adherence reported by five or more participants in the CE phase of the interviews, along with 
concepts most frequently reported in the literature, are represented in the ADAQ©.15–17,19,22,23,61 Therefore, the ADAQ© 
provides good conceptual coverage of the most relevant and important concepts associated with medication non-adherence. 
Further, the tool was developed and assessed in a multi-ethnic and diverse group of participants in multiple countries and 
languages. In addition, despite the broad conceptual coverage, the ADAQ© was reported to be quick to complete, making it 
feasible for this measure to be completed in everyday clinical practice.

As acknowledged in the introduction, there are several existing measures of medication adherence.47–52 However, 
despite the numerous medication adherence measures available, it has been suggested that no single gold standard 
generic medication adherence measure exists.31,69 Many legacy measures are often limited due to the development of 
items for a specific condition, medication or mode of action, limited assessment concepts, a lack of or limited evidence of 
content and psychometric validity, low internal consistency, or impractical scoring systems for clinical practice.31,69 

Another common limitation is the focus on the assessment of missing a dose of medication over other important forms of 
medication non-adherence (such as taking a different amount of medication). The ADAQ© was developed to overcome 
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these limitations and, importantly, to assess a variety of medication non-adherence behaviours and also capture the most 
common drivers of non-adherence, thereby providing greater insights than other available medication adherence 
measures.

The broad conceptual coverage of the measure, alongside the planned use of the ADAQ© across conditions and 
treatment modalities, prompted considerations around the most appropriate recall period for the measure. There is 
significant variation in the frequency with which medication is taken, for example, a maintenance inhaler and many pills 
are taken every day, whereas certain biologic medications may be taken once a month. In order to capture medication 
(non-)adherence behaviours in participants who take medication monthly, a recall period of more than a month would 
have to be employed. Indeed, most participants who were asked (80.8%) advocated that if a recall period was included, it 
would need to be a month or longer. However, it is widely accepted that recall periods of more than a week have lower 
accuracy; as such a recall period of more than a month would likely reduce the reliability of the measure.70,71 As such, 
and in order for the measure to be truly generic, the ADAQ© does not include a recall period. The only specification of 
time frame is that participants should be thinking about their current medication.

With regard to limitations of the study, most participants reported being very adherent to their medication and as 
a result many of the concepts included in the ADAQ© had low relevance. This may be a product of volunteer bias, as 
participants who were more adherent may have been more likely to agree to take part in the study.72,73 Due to this, 
several concepts which had relatively low relevance were retained in the ADAQ© until psychometric testing of the 
measure in a larger number of participants can confirm their wider relevance. Furthermore, as this was a qualitative study, 
subgroup comparisons are not definitive and are based on relatively small sample sizes.

While completing the ADAQ©, participants are asked to think about medication for one condition. Where individuals 
take multiple medications for one condition, the accuracy of the data relies on their ability to generate an aggregate 
response for each item. While most participants who were asked (61.5%) found it easy to consider multiple medications 
for one condition, it is unclear whether their level of medication adherence was captured in the same way as participants 
who only had to think about one medication. However, adding further specification to the instructions would increase 
their complexity and likely decrease patient understanding of the instructions. Moreover, there is some indication that 
adherence to one medication will often correlate with adherence to another medication.74 Finally, the need for individuals 
to complete the ADAQ© multiple times (once for each medication of interest) would drastically increase participant 
burden and reduce the feasibility of administering the instrument in clinical practice. Future research aims to assess the 
psychometric properties of the ADAQ© across multiple countries, conditions and dosing schedules, including, but also 
going beyond those conditions, countries, etc., included in the qualitative research conducted to date. During psycho-
metric validation, the responses of participants who take multiple medications for one condition will be compared to 
participants who take only one medication to confirm whether there are any notable differences.

While one of the strengths of the content validity testing is that the participants interviewed included a range of 
conditions, ethnicities, age groups and countries, there are, of course, many health conditions and countries that could not 
feasibly be included. Further testing in other countries (particularly including countries in Asia, South America and 
Africa) and among people with other health conditions would add even greater confidence in the relevance across patient 
populations.

Conclusion
This paper outlines a qualitative CD interview study conducted to generate evidence of the content validity of the 
ADAQ© across multiple different conditions, disease severities, modes of medication administration, dosing schedules, 
countries, ages, races and education levels. The ADAQ© is a well-understood, 13-item (including one optional item), 
patient-reported medication adherence measure, which captures a wide range of forms and drivers of non-adherence. The 
ADAQ© addresses an unmet need for a generic medication adherence measure for use across a variety of conditions in 
real-world studies and routine clinical practice with evidence of content validity. Collection of data for the psychometric 
validation of the ADAQ© in a large and diverse patient population is currently underway.
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