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1.0 Main Messages 

• Between a third and a half of patients prescribed medicines for long term 

conditions do not take them as prescribed. 

• There is no effective tool for determining patient barriers to adherence in order 

to guide implementation of appropriate support. 

• We report testing of the Identification of Medication Adherence Barriers 

Questionnaire (IMAB-Q) which was developed by the research team to identify 

patient barriers to adherence in routine care.  

• Nine pharmacies distributed the IMAB-Q to patients. A small sample of patients 

completed the questionnaire twice to test reliability. Pharmacists used IMAB-Q 

in medicines use reviews (MURs) to explore feasibility in practice and were 

interviewed to capture their thoughts and experiences of using it. 

• The pharmacists thought IMAB-Q could be useful for identifying adherence 

barriers in an MUR and especially for raising topics not routinely discussed.  

• A valid response to all 30 IMAB-Q questions was obtained from 608 (92.12%) 

completed questionnaires indicating good readability. The most common 

adherence barriers were emotions and beliefs about consequences which are 

not topics routinely discussed during MURs. 

• Analysis defined a 10 item IMAB-Q which accurately identified non-adherent 

patients as they were significantly (p = 0.001) more likely to report barriers to 

adherence. The IMAB-Q was reliable when repeated.  

• In the future we plan to test whether the 10 item IMAB-Q helps pharmacists to 

select appropriate interventions for non-adherent patients to improve health 

outcomes. We intend that IMAB-Q be used as a standard tool to guide and thus 

improve MURs and other adherence related consultations.   



Page | ii  

 

2.0 Executive Summary 

Issues and Approach 

An estimated 50% of patients prescribed medication for chronic conditions do not 

adhere to the prescribed directions resulting in increased morbidity and NHS resource 

wastage. Despite medication non-adherence being described by the World Health 

Organisation as “a worldwide problem of striking magnitude,” progress with 

understanding the barriers to adherence experienced by patients has been modest. 

This has led to a call for approaches grounded in empirical evidence and health 

psychology theory. 

 

This research team have developed a questionnaire, known as the Identification of 

Medication Adherence Barriers Questionnaire (IMAB-Q), which is intended to support 

patients and practitioners to identify barriers. This study aimed to determine whether 

IMAB-Q is valid, reliable and suitable for identifying medication adherence barriers in 

routine community pharmacy practice. 

 

Nine pharmacies in Norfolk, UK were selected to distribute the IMAB-Q to patients 

prescribed medication for heart disease prevention. A Visual Analogue Scale (VAS) 

was included with the IMAB-Q to measure self-reported medication adherence. A 

small proportion of patients were asked to complete the IMAB-Q twice with a two-

week interval to test whether, when repeated, it provided the same results. 

Pharmacists were asked to use IMAB-Q in routine patient consultations (medicines 

use reviews) to explore feasibility in routine practice. Finally, pharmacists were 

invited to attend a focus group to capture their perspectives on using the IMAB-Q.  
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Answers found 

A response rate of 47.33% was achieved from 1407 distributed questionnaires. For six 

questionnaires, no valid consent form was received and therefore 660 questionnaires 

were included in the analysis. A valid response to all 30 IMAB-Q statements was 

obtained from 608 people (92.12%), suggesting good patient readability.   

 

Seven pharmacists attended a focus group to discuss using the IMAB-Q in medicines 

use reviews. Pharmacists found the questionnaire design to be clear, easy to read, 

and easy to respond to. They thought that the IMAB-Q could be a useful tool to guide 

medicines use reviews. There was a recommendation to make it shorter to improve 

usability. Conversely, the current length was thought to aid the patient in reflecting on 

their true medication adherence. A particular advantage of the IMAB-Q was to alert 

pharmacists to issues not routinely discussed, in particular negative emotions. 

 

Self-reported medication adherence was generally high with a median (IQR) 

percentage adherence of 97% (94, 99).  This was accurately reflected in the relatively 

low average IMAB-Q score of 50.27 from a possible maximum of 150 representing 

maximum barriers and 30 representing minimum barriers.  Negative emotions and 

beliefs about consequences were the most frequently reported barriers.   

 

A 10 item IMAB-Q accurately identified non-adherent patients because participants 

who reported low medication adherence were also significantly more likely to report 

barriers to adherence (R = -0.14, p = 0.001)  
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For patients who completed IMAB-Q twice, Spearman’s rank correlation coefficient 

identified a significant, strong positive correlation (R = 0.83, p <0.0001) demonstrating 

questionnaire test re-test reliability. 

 

 

Background and context 

Taking medication regularly is a complex behaviour and barriers may be practical (e.g. 

being unable to collect medication); physical (e.g. swallowing difficulties); and/or 

perceptual (e.g. concerns about side effects). Identifying a patient’s barriers to 

adherence is an essential precursor to delivering individualised interventions grounded 

in empirical evidence and psychological theory. We have shown that the Identification 

of Medication Adherence Barriers Questionnaire (IMAB-Q) has the potential to support 

patients and practitioners to identify adherence barriers in practice.  

 

We plan to undertake a further study to explore whether a brief community pharmacist 

led consultation supported by the IMAB-Q is more effective than the medicines use 

review for identifying and resolving barriers to medication adherence and thus 

improving health outcomes. 
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3.0 The Report 

3.1 Context 

Management of long term conditions is a UK priority due to its rising prevalence, and 

significant impact on NHS and social care resource utilisation(1). Medication prescribing 

is the most frequently used intervention and yet between 30 and 50% of patients 

prescribed medication for chronic conditions do not adhere to the prescribed 

directions(2). The result is missed opportunity for health gain, increased mortality and 

morbidity, and avoidable resource utilisation such as additional investigations and 

medication wastage (3, 4). The World Health Organisation has labelled non-adherence 

as “a worldwide problem of striking magnitude” and a priority for healthcare 

researchers and policy makers.(2)  

 

The NHS and Social Care Model to support people with long term conditions identified 

that interventions should support practitioners to inform and empower patients to 

adhere to their medication and develop the knowledge, skills and confidence to care 

for their condition effectively(1). Despite the gravity of sub-optimal medication 

adherence, effective interventions are lacking and a gold standard intervention is yet 

to be identified. A Cochrane review of adherence interventions observed 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”(5).  

 

Taking medication regularly as prescribed is a complex behaviour for which there are 

many barriers to execution. Barriers are practical e.g. being unable to collect 

medication; physical e.g. dysphagia; and perceptual e.g. motivation and negative 

emotions. Identifying a patient’s barriers to adherence is an essential precursor to 
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delivering individualised interventions grounded in empirical evidence and 

psychological theory. The Identification of Medication Adherence Barriers 

Questionnaire (IMAB-Q) has been developed by this research team through a literature 

review of existing empirical evidence to identify barriers to medication adherence.(6) 

These barriers were then linked to the relevant domains of the Theoretical Domains 

Framework (TDF)(7) The TDF was selected as it draws together many different 

psychological theories into one framework and has successfully informed the 

development of several behaviour change interventions(8, 9). A further benefit of the 

TDF is that in 2008, its domains were coupled with behaviour change techniques(10). 

Each barrier identified by the IMAB-Q can therefore be linked to an evidence-based 

behaviour change technique to overcome the barrier. Finally, the identified medication 

barriers were refined using focus group discussions with patients, practitioners and 

medication adherence researchers. The prototype IMAB-Q comprises three 

statements for each of ten domains from the TDF. The full questionnaire is in appendix 

A. The proposed study is to complete the final tests necessary to determine the most 

effective of the 30 IMAB-Q statements for identifying the barriers that a patient may be 

experiencing with taking their medication. 

 

Research question 

Is IMAB-Q valid, reliable and suitable for identifying medication adherence barriers in 

routine community pharmacy practice?  

 

Aims and objectives 

To investigate the following: 
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1) Psychometric properties of IMAB-Q: construct and criterion validity, internal 

consistency reliability and test-retest reliability.  

2) Feasibility of using IMAB-Q in routine Medicines Use Reviews (MURs) in 

 community pharmacies. 

3) Community pharmacists’ perspectives on using IMAB-Q including barriers and 

facilitators to implementation. 

 

3.2 Implications 

In order to address a patient’s barriers to medication adherence it is essential to first 

identify the barriers. This research will determine whether the IMAB-Q is able to 

accurately and repeatedly identify a patients adherence barriers plus provide 

provisional data regarding its acceptability and utility for supporting Medicines Use 

Review (MUR) discussions in community pharmacies. This will establish whether 

IMAB-Q is a candidate for progression to a pilot intervention for matching evidence-

based interventions to IMAB-Q identified adherence barriers. This would enable 

pharmacists to respond to the international call for medication adherence interventions 

that are tailored to the needs of the individual patient, grounded in evidence and health 

psychological theory. 

The implications for the future are that: 

• A validated questionnaire is developed that can be widely used as a research 

tool and by patients and practitioners to accurately identify patient barriers to 

medication adherence. 

• Patients will have an increased understanding of their individual barriers to 

taking medication as prescribed. 

• Pharmacists will have an evidence-based tool to aid routine MUR discussions.  
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• The questionnaire will facilitate community pharmacists to deliver targeted 

interventions to address individual patient barriers. 

• Population medication adherence is improved, reducing medication wastage 

and optimising health gain. 

 

3.3 Approach 

Design 

A mixed methods study was selected in order to quantitatively determine IMAB-Q 

content validity and test-retest reliability; and qualitatively assess provisional 

acceptability of IMAB-Q in routine MURs in community pharmacy. 

  

Participants and recruitment 

Patient eligibility 

The IMAB-Q is intended for use with all medicines for long-term conditions. In this 

study the sample was focused on patients prescribed medicines for the prevention of 

cardiovascular disease. The rationale was to: 1) reduce heterogeneity; 2) access a 

large population; 3) target the management of asymptomatic conditions (since non-

adherence is higher in this population); and 4) inform any future intervention where 

objective outcomes, such as cholesterol levels can be assessed.  

 

Participant inclusion criteria: Prescribed at least one cardiovascular preventative 

medicine. 

Participant exclusion criteria: i) Under 18 years; ii) Unable to provide informed consent; 

iii) Unable to read English; and iv) Prescribed medication for mental illness. 
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Pharmacy eligibility 

Community pharmacies are the intended location for future use of the IMAB-Q thus a 

convenience sample of nine community pharmacies was recruited through the Primary 

Care Research Network and existing contacts.  

 

Main study recruitment and activity 

The person(s) responsible for labelling dispensed medicines identified eligible patients 

and affixed a sticker to the prescription bag to indicate a questionnaire pack was to be 

provided when the medication was handed to the patient. The patient medication 

record was annotated to ensure the patient was not re-approached. Figure 1 

summarises questionnaire pack content. 

 

Figure 1 questionnaire pack content 

• A visual analogue scale from 1 to 10 to capture participant self-reported 

adherence(11) 

• IMAB-Q 

• Study information sheet 

• Two copies of a consent form (one retained by patient, one retained by 

recruiting pharmacy) 

 

Consent was sought for use of the following information: 

1) IMAB-Q responses 

2) Anonymised demographic and medication details 

3) IMAB-Q responses in an MUR if applicable as part of usual care  
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Completed consent forms were returned to the recruiting pharmacy. For eligible, 

consenting participants returning the IMAB-Q in person, the pharmacist used the 

completed IMAB-Q as deemed appropriate during an MUR.   

 

Test-retest study recruitment and activity 

One pharmacy fulfilled the processes for assessing IMAB-Q test-retest reliability. This 

pharmacy identified patients by screening the pharmacy patient medication records for 

eligible patients due an MUR within the next four weeks. These patients were posted 

a questionnaire pack (figure 1) and an invitation to attend an MUR. Participants were 

invited to return their completed consent form and IMAB-Q to the pharmacy in a pre-

paid envelope within one week. Upon receipt; the designated member of the pharmacy 

team contacted the patient by telephone and booked an MUR to occur approximately 

two weeks after IMAB-Q completion. The patient was asked to complete the IMAB-Q 

a second time when they presented for the MUR; with this second IMAB-Q forming the 

basis of the MUR consultation. If the participant did not complete the IMAB-Q a second 

time or participate in an MUR, data from their first IMAB-Q was still included for analysis 

to maintain consistency with data collection in the main study.   

 

Data Collection 

Pharmacies recorded the number of questionnaires distributed and received and for 

each completed IMAB-Q, the following: 

Participant details: ID number; age; gender; number; and dose frequency of 

regularly prescribed medicines; and prescription charge exemption status.   
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MUR details (if applicable): anonymised routinely collected MUR data; duration of 

IMAB-Q MUR; any challenges to IMAB-Q use; adherence barriers discussed; action 

taken and whether the pharmacist felt equipped to manage barriers.   

 

Sample size 

The target sample size to provide sufficient data points for both a calibration and 

validation sample was 600 questionnaires. The target sample size to provide sufficient 

data to determine test-retest reliability was 21 completed questionnaires.   

 

Analysis plan 

Table 1 provides details of the IMAB-Q questions and gives the behavioural domains 

of the TDF to which the statements were mapped. For each domain, three statements 

had been generated with the intention at this stage of identifying which of these 

statements is most effective at identifying the intended adherence barrier. As there are 

three statements per domain and each statement is scored from 1 to 5, the score for 

each domain can range from 3 to 15. A score of 3 indicates that the respondent did not 

consider the behavioural domain to be a barrier to adherence whilst 15 indicates that 

it is perceived to present a significant barrier. 
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Table 1 Prototype IMAB-Q and relevant behavioural domains 

IMAB-
Q item 

Statement Behavioural domain 

1 I know how to take my medicines as prescribed  Knowledge 

11 I know enough about my medicines to decide 
whether to take them 

Knowledge 

21 I have the information that I need to be able to 
easily order and collect my prescriptions 

Knowledge 

2 I am physically able to take my medicines as 
prescribed 

Skills 

12 I have a system in place to help me order, 
collect and take my medicines as prescribed 

Skills 

22 Telling my medicines apart from each other 
would not be a problem for me 

Skills 
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3 I remember to take my medicines as prescribed Memory, attention and 
decision making processes 

13 I am easily distracted from taking my medicines Memory, attention and 
decision making processes 

23 I remember to order and collect my medicines 
on time 

Memory, attention and 
decision making processes 

4 I trust my doctor(s) with decisions about my 
healthcare 

Social influences 

14 If I needed support from others to take my 
medicines as prescribed, I could get it 

Social influences 

24 I worry about what other people would think of 
me if they knew I took medicines  

Social influences 

5 I can easily get hold of my prescribed 
medicines from the pharmacy or surgery 

Environmental constraints 

15 Changes to my daily routine would not interfere 
with taking my medicines as prescribed 

Environmental constraints 

25 My pharmacy or surgery provides an efficient 
service for ordering and collecting my 
medicines 

Environmental constraints 

6 I have negative emotions (e.g. frustration, 
embarrassment anger) about taking my 
medicines as prescribed 

Emotions 

16 Taking my medicines as prescribed is an 
unwelcome reminder of my condition 

Emotions 

26 Taking my medicines as prescribed is a 
burden to me 

Emotions 

7 I am motivated to take my medicines as 
prescribed 

Motivation & goals 

17 Taking my medicines as prescribed is high 
on my list of priorities 

Motivation & goals 

27 I intend to take my medicines as prescribed  Motivation & goals 
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8 I do not have to choose between paying for 
my prescriptions and paying for other things 
that are important to me 

Goal conflicts 

18 Taking my medicines as prescribed does not 
fit with my daily routine 

Goal conflicts 

28 Life gets in the way of me taking my 
medicines as prescribed 

Goal conflicts 

9 I feel confident about all aspects of managing 
(ordering, collecting and taking) my 
medicines  

 Beliefs about capabilities 

19 I am confident that I could find ways to solve 
any difficulties that I have with taking my 
medicines as prescribed 

Beliefs about capabilities 

29 I don’t think I could cope if my medication 
regime kept changing 

Beliefs about capabilities 

10 I worry about the unwanted effects (e.g. 
harmful effects or side effects) of taking my 
medicines  

 Beliefs about consequences  

20 If I don’t take my medicines as prescribed I 
think my condition will get worse 

Beliefs about consequences  

30 I have my reasons for not taking my 
medicines as prescribed 

Beliefs about consequences  

 

Structural validity using Mokken analysis 

Classical test theory was initially intended, however, the skewed nature of the 

responses meant that novel techniques more appropriate for non-parametric data were 

more appropriate.  Mokken is a non-parametric Item Response Theory method that is 

being increasingly used to investigate the psychometric properties of questionnaires 

used in health psychology.  Its additional advantage relative to classical test theory is 

that it assumes some barriers to adherence are more extreme than others and thus 

less likely to be reported.  For example it will not expect a patient to be just as likely to 
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report that they forget to take their medication as reporting that they don’t trust their 

doctor. (12)  The following tests were performed. 

 

Automated Item Selection Procedure (AISP) 

AISP was undertaken to group together IMAB-Q items that appear to be measuring 

the same barrier.  This unidimensionality was explored at different thresholds of 

homogeneity ranging from Loevinger's scalability coefficients of 0.3 (weak association) 

through to > 0.5 (strong association).  Any items not combining into a scale would be 

considered for removal. 

 

Latent monotonicity 

Item Characteristic Curves were generated to investigate monotonicity. Monotonicity 

requires that as a respondent’s level of non-adherence increases, so does their 

likelihood of reporting a higher level of barriers to adherence.   

 

Local independence 

This requires that the response to any item is not dependent upon the answer to 

another.  If correlation between two items is too great (Yen’s Q3 >0.2), local 

dependency is indicated, thus removal of one of these items should be considered. 

 

Criterion validity 

A visual analogue (VAS) scale previously validated using electronic medication 

adherence monitoring in a similar population was used to measure self-reported 

adherence.(11)  A further rationale for its selection was that it presents minimal response 

burden to the respondent.  The IMAB-Q scores were compared with participant self-
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reported adherence using the visual analogue (VAS) scale results.  Correlation was 

used to investigate whether greater barriers were reported on the IMAB-Q (indicated 

by a higher score) for participants self-reporting lower adherence (lower VAS score).  

Significant, negative correlation coefficients were therefore anticipated. 

 

IMAB-Q reliability 

Depending upon whether the IMAB-Q response was normally distributed or not, either 

Pearson’s or Spearman’s correlation were used respectively.  This indicated whether 

a participant’s responses to the IMAB-Q were stable within a four week time interval. 

 

Focus Group 

A semi-structured focus group schedule was developed in conjunction with the study 

management team and is provided in appendix C. The schedule was designed to seek 

pharmacist views on using IMAB-Q plus perceived barriers and facilitators to 

implementation to enable necessary refinements to be identified. It focused on four 

discussion areas: 1) overall thoughts on the IMAB-Q; 2) IMAB-Q use within an MUR; 

3) use of IMAB-Q in future routine practice; and 4) overall participation in the research 

study.  

 

The nine nominated pharmacists (involved in undertaking MURs associated with the 

study) from each participating pharmacy were invited to attend one focus group. The 

focus group was moderated by a member of the study management team (MT) and 

the project secretary acted as second moderator. Written and verbal consent for 

proceedings to be audio recorded was obtained at the start of the focus group and the 

focus group was transcribed verbatim.  
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The transcript was analysed using a thematic approach (13). MT and research associate 

(TJB) were primarily involved in the analysis. Initially, each transcript was manually 

coded independently by using a word or phrase to summarise each statement. MT and 

TJB met to discuss and reach a consensus on the results. Codes with commonality 

were grouped together into categories which were grouped into themes. Towards the 

end of the process, the analysis was shared with the study trial management 

committee, including patient representatives, to enhance the transparency and validity 

of interpretation.  

 

Study Management 

Ethical approval was granted by NRES Committee East of England- Norfolk. 

Management permission for local sites was provided by Norfolk & Suffolk Primary & 

Community Care Research Office. The University of East Anglia acted as the trial 

sponsor and the project financial report is at appendix D.  

 

The study management committee consisted of all authors, including two patient 

members. Meetings were held at all significant project time points, with a total of six 

meetings during the course of the study. The study dissemination plan was confirmed 

at the final meeting and is shown as appendices E and F.  

 

3.4 Results 

Recruitment took place in nine community pharmacies in Norfolk between January and 

June 2015. Both independent pharmacies and chain pharmacies were included to 
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enhance generalisability of the study findings. Seven pharmacies were based in the 

city of Norwich, one was located in a coastal town and one in a market town. 

 

3.4.1 Quantitative results  

Response rate 

From the 1407 recruitment packs distributed (1348 for the main study and 59 as 

baseline questionnaires from the test-retest study), 666 (47.33%) completed 

questionnaires were returned to the research team. For six questionnaires, no valid 

consent form was received by the pharmacy thus 660 were included in the analysis. 

An MUR was undertaken with eight of these 660 respondents.  Appendix G 

summarises recruitment achieved by the nine participating pharmacies and patient 

participant characteristics.   

 

Self-reported adherence 

For participants completing the VAS which ranged from 0 to 100, the median (IQ) score 

was 97 (94, 99) indicating that the majority of respondents reported a high level of 

adherence.  Appendix H provides further detail regarding self-reported medication 

adherence. 

 

IMAB-Q responses 

Of the 660 respondents, a valid response to all 30 IMAB-Q statements was obtained 

from 608 (92.12%) indicating good readability. Appendix I provides the findings of tests 

to determine whether any IMAB-Q missing responses were at random or suggestive 

of some trend.  
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The mean (95%CI) IMAB-Q score was 50.27 (49.35, 51.18) out of a possible maximum 

score of 150. Table 2 provides the descriptive statistics for the statements relating to 

the 10 behavioural domains and is ordered in terms of the extent to which the barrier 

was reported to have been experienced. There was a general tendency to report 

minimal perceived barriers. The domains for which respondents were most likely to 

report some barrier to adherence were emotions and beliefs about consequences.   

 

Table 2 Average IMAB-Q scores for the items and behavioural domains 

Statement Median (IQ) TDF domain: mean (SD) 

I know how to take my medicines as prescribed  1 (1,1) 

Knowledge: 4.5 (1.46) 
I have the information that I need to be able to 
easily order and collect my prescriptions 

1 (1,2) 

I know enough about my medicines to decide 
whether to take them 

2 (1,2) 

I am physically able to take my medicines as 
prescribed 

1 (1,1) Skills: 4.32 (1.38) 

Telling my medicines apart from each other would 
not be a problem for me 

1 (1,2) 

I have a system in place to help me order, collect 
and take my medicines as prescribed 

1 (1,2) 

I remember to take my medicines as prescribed 1(1,2) Memory/ attention/  
decision making: 4.64 
(1.66) 

I remember to order and collect my medicines on 
time 

1 (1,2) 

I am easily distracted from taking my medicines 2 (1,2) 

I can easily get hold of my prescribed medicines 
from the pharmacy or surgery 

1 (1,2) Environmental 
constraints: 4.52 (1.54) 

Changes to my daily routine would not interfere with 
taking my medicines as prescribed 

2 (1,2) 

My pharmacy or surgery provides an efficient 
service for ordering and collecting my medicines 

1 (1,2) 

Taking my medicines as prescribed is high on my 
list of priorities 

1 (1,2) Motivation: 4.39 (1.53) 

I intend to take my medicines as prescribed  1 (1,2) 

I am motivated to take my medicines as prescribed 1 (1,2) 

I trust my doctor(s) with decisions about my 
healthcare 

1 (1,2) Social influences: 5.14 
(1.69) 

I worry about what other people would think of me if 
they knew I took medicines  

1 (1,2) 

If I needed support from others to take my 
medicines as prescribed, I could get it 

2 (1,2) 
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I am confident that I could find ways to solve any 
difficulties that I have with taking my medicines as 
prescribed 

2 (1,2) Beliefs about capabilities: 
5.32 (1.64) 

I feel confident about all aspects of managing 
(ordering, collecting and taking) my medicines  

1 (1,2) 

I don’t think I could cope if my medication regime 
kept changing 

2 (1,3) 

Taking my medicines as prescribed is a burden to 
me 

2 (1,2) Emotions: 6.08 (2.52) 

Taking my medicines as prescribed is an 
unwelcome reminder of my condition 

2 (1,3) 

I have negative emotions (e.g. frustration, 
embarrassment anger) about taking my medicines 
as prescribed 

1 (1,2) 

Life gets in the way of me taking my medicines as 
prescribed 

1 (1,2) Goal conflicts: 4.82 
(1.73) 

Taking my medicines as prescribed does not fit with 
my daily routine 

2 (1,2) 

I do not have to choose between paying for my 
prescriptions and paying for other things that are 
important to me 

1 (1,2) 

I worry about the unwanted effects (e.g. harmful 
effects or side effects) of taking my medicines  

3 (2,4) Beliefs about 
consequences: 6.57 
(1.74) If I don’t take my medicines as prescribed I think my 

condition will get worse 
2 (1,2) 

I have my reasons for not taking my medicines as 
prescribed 

1 (1,2) 

 

Structural validity using Mokken analysis 

Automated Item Selection Procedure (AISP) 

Four scales were generated at Loevinger's scalability coefficient of 0.3.  These four 

scales are summarised in table 3.  This table also indicates the TDF domains to which 

each of the items relate.  Scale 1 which includes 15 items comprises most of the items 

related to knowledge and skills whilst scales 2 and 3 are dominated by emotions and 

goal conflicts.  The unscalable items were likely due to not being similar enough to any 

of the other items in the IMAB-Q.   

 

Table 3 scales generated from Automated Item Selection Procedure 
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Statement TDF H Scale 

I know how to take my medicines as prescribed  Knowledge 0.6 1 

I am physically able to take my medicines as 
prescribed 

Skills 
0.6 1 

I remember to take my medicines as prescribed 
Memory/ attention/ 
decision making  0.6 1 

I have the information that I need to be able to 
easily order and collect my prescriptions 

Knowledge 
0.55 1 

I remember to order and collect my medicines on 
time 

Memory, attention & 
decision making 0.55 1 

I can easily get hold of my prescribed medicines 
from the pharmacy or surgery 

Environmental 
constraints 0.55 1 

Taking my medicines as prescribed is high on my 
list of priorities 

Motivation & goals 
0.5 1 

I intend to take my medicines as prescribed  Motivation & goals 0.5 1 

I am motivated to take my medicines as prescribed Motivation & goals 0.45 1 

I know enough about my medicines to decide 
whether to take them 

Knowledge 
0.4 1 

I trust my doctor(s) with decisions about my 
healthcare 

Social influences 
0.4 1 

Changes to my daily routine would not interfere 
with taking my medicines as prescribed 

Environmental 
constraints 0.4 1 

Telling my medicines apart from each other would 
not be a problem for me 

Skills 
0.35 1 

My pharmacy or surgery provides an efficient 
service for ordering and collecting my medicines 

Environmental 
constraints 0.35 1 

I am confident that I could find ways to solve any 
difficulties that I have with taking my medicines as 
prescribed 

Beliefs about 
capabilities 

0.3 1 

Taking my medicines as prescribed is a burden to 
me 

Emotions 
0.6 2 

Life gets in the way of me taking my medicines as 
prescribed 

Goal conflicts 
0.6 2 

I am easily distracted from taking my medicines 
Memory, attention & 
decision making 0.45 2 

Taking my medicines as prescribed does not fit 
with my daily routine 

Goal conflicts 
0.45 2 

I worry about what other people would think of me 
if they knew I took medicines  

Social influences 
0.4 2 

Taking my medicines as prescribed is an 
unwelcome reminder of my condition 

Emotions 
0.4 2 

I have negative emotions (e.g. frustration, 
embarrassment anger) about taking my medicines 
as prescribed 

Emotions 
0.45 3 

I worry about the unwanted effects (e.g. harmful 
effects or side effects) of taking my medicines  

 Beliefs about 
consequences  0.45 3 

I have a system in place to help me order, collect 
and take my medicines as prescribed 

Skills 
0.35 4 
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I feel confident about all aspects of managing 
(ordering, collecting and taking) my medicines  

 Beliefs about 
capabilities 0.3 4 

If I needed support from others to take my 
medicines as prescribed, I could get it 

Social influences 
Unscalable 

I do not have to choose between paying for my 
prescriptions and paying for other things that are 
important to me 

Goal conflicts 
Unscalable 

I don’t think I could cope if my medication regime 
kept changing 

Beliefs about 
capabilities Unscalable 

If I don’t take my medicines as prescribed I think 
my condition will get worse 

Beliefs about 
consequences  Unscalable 

I have my reasons for not taking my medicines as 
prescribed 

Beliefs about 
consequences  Unscalable 

 

All analyses were restricted to scales 1 and 2 as scales 3 and 4 included only two items 

which prohibits further analysis.  The results for scales 1 and 2 are provided below. 

Latent monotonicity 

The Item Characteristic Curves all demonstrated a sigmoid appearance indicating 

monotonicity (as magnitude of non-adherence increases, so does likelihood of 

reporting adherence barriers).  These are presented in appendices H and I. 

 

Local independence 

Check for local independence retained all items in the scale indicating that this criterion 

is fulfilled. 

 

IMAB-Q refinement 

Mokken analysis produced a 25 item IMAB-Q with good psychometric properties.  The 

qualitative findings presented in section 3.4.2 indicated that reducing the number of 

IMAB-Q items would be desirable thus the IMAB-Q was further refined by selecting the 

best performing items from each domain of the TDF according to correlation with 

adherence and discriminant ability.  This refinement yielded the following 10 item 

IMAB-Q: 
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Statement TDF H Scale 

I know how to take my medicines as prescribed  Knowledge 
0.6 1 

I am physically able to take my medicines as 
prescribed 

Skills 
0.6 1 

I remember to take my medicines as prescribed 
Memory, attention 
& decision 
making  0.6 1 

I worry about what other people would think of me if 
they knew I took medicines  

Social influences 

0.4 2 

I can easily get hold of my prescribed medicines from 
the pharmacy or surgery 

Environmental 
constraints 

0.55 1 

Taking my medicines as prescribed is a burden to me Emotions 
0.6 2 

I intend to take my medicines as prescribed  
Motivation & 
goals 0.5 1 

Life gets in the way of me taking my medicines as 
prescribed 

Goal conflicts 
0.6 2 

I feel confident about all aspects of managing 
(ordering, collecting and taking) my medicines  

 Beliefs about 
capabilities 0.3 4 

I worry about the unwanted effects (e.g. harmful 
effects or side effects) of taking my medicines  

 Beliefs about 
consequences  0.45 3 

 

IMAB-Q reliability 

Total IMAB-Q score for the test-retest responses was not normally distributed. Thus 

Spearman’s rank correlation coefficient was used to explore relationship. A significant, 

strong positive correlation (R = 0.83, p <0.0001) for the entire questionnaire was 

identified indicating good test-retest reliability. Further reliability investigations are 

presented in appendix M. 

 

Criterion validity 

Participants who reported high medication adherence were significantly more likely to 

report fewer barriers to adherence for both the 30 item (R = -0.14, p = 0.001) and 10 
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item (R = -0.087, p = 0.031) IMAB-Q.  This indicates criterion validity.  Appendix J 

provides the correlations between statements, domains and self-reported adherence. 

MUR feedback forms 

The MUR feedback forms (n=30) from pharmacists reported the average duration of 

an MUR using the IMAB-Q to be 22 minutes. In approximately half of cases 

pharmacists reported time to be a barrier to using the IMAB-Q. In one case, having a 

mixture of positive and negatively worded questions was also listed as a barrier. No 

other challenges to using the IMAB-Q in an MUR were recorded. Patient concerns 

most commonly related to concerns of side effects and the uncertainty of the need or 

benefit of drugs. The solutions provided by pharmacists largely focused on 

explanations of the benefits of medication, reassurance regarding side effects and 

explanations of the time/ way of taking medication. Pharmacists reported feeling 

equipped to manage barriers in 26 out of 30 MURs (data for this was missing in the 

remaining 4 cases). There was a good correlation between the study MUR feedback 

form and the standard pharmacist MUR form. However, the standard MUR form 

recorded information on health checks and healthy living advice given, which were 

beyond the scope of this questionnaire. 

 

3.4.2 Qualitative results 

Seven pharmacists were available to attend the focus group at the University of East 

Anglia. Initially 350 codes were identified and formed into 17 categories. Following 

discussion amongst researchers and the study management committee, categories 

with commonality were condensed into 6 main themes (appendix N): 1) the IMAB-Q; 

2) response rates; 3) patients’ use of, and feedback on the IMAB-Q; 4) use of the IMAB-
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Q during the study; 5) impact of the IMAB-Q on MURs; and 6) participation in research. 

Each is described in turn below.  

 

The IMAB-Q 

Pharmacists were largely positive about the IMAB-Q and perceived the design to be 

clear, easy to read and easy to respond to:  

  “it’s very organised, it’s a one to five scale, tick boxes, you don’t have to write anything 
down” (participant 4) 
There was, however, a recommendation to shorten it in order to improve usability for 
patients.  
 

IMAB-Q response rates 

Pharmacists were generally pleased with the response rates and acknowledged that 

the location of the pharmacy and patient socio-demographics had an influence on both 

numbers of eligible patients and the response rate:  

 “we are a rural location and you know people… so if we ask them to do something 
they [are] more likely [to] do it than in a big city” (participant 6) 
 

“ my inclusion is actually very limited because most of my patients are on mental health 
medications”…“we got quite a lot back, to my surprise, almost half of them were 
brought back and em most of the people who em return were actually over 60s” 
(participant 1) 
 

The role of the pharmacist and their relationship with patients was also perceived to 

have an influence on the response rates:  

 “the longer someone’s [pharmacist] been in a place, the better the response so I think 
we also get a rapport that’s built up over years” (participant 5) 

 

However, there was some disagreement over concerns expressed of potential survey 

fatigue in the future:  
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“… got to accept they are only going to do that once, the following year they don’t want 
to do it, I mean nobody is going to answer all these perceptions year after year after 
year…” (participant 4) 
 

 “…I think they might actually” (participant 7) 

 

Patients’ use of, and feedback on the IMAB-Q 

Pharmacists were keen for further research to obtain more detailed feedback from 

patients on their experience of completing the IMAB-Q. There was some concern that 

responses may not have been an accurate reflection of barriers to adherence: 

“he probably answered questions that you would like to please, you know, the erm 
healthcare professionals or the researchers” (participant 1) 
 

However, more commonly, the IMAB-Q was perceived to be a useful tool in allowing 

the patient to reflect on their true medication adherence. In this context, having a 

relatively long questionnaire was perceived as an advantage for patients:  

“the answers that he ticked I think is more or less like what you would expect a good 
patient would answer, but when I asked further questions erm only then he told me that 
yeah sometimes he actually forgot to take medication, yeah. But I think, having done 
this questionnaire, it gave him time to actually reflect on how he took his medication” 
(participant 1) 
 

“I think the other thing is, is the reflection on it you know if you want patients to reflect 
if you just give them half a dozen or a dozen questions it’s too easy to tick through, 
whereas if they get quite, if they’re conscientious enough to go through and do all thirty 
questions, the chances are they’re starting to think about the whole process” 
(participant 5) 
 

Use of IMAB-Q during the study: 

i) Preparation for an IMAB-Q led MUR 

Initially, time was raised as a barrier for using IMAB-Q in preparation for an MUR. 

Inclusion of both positive and negative questions in the IMAB-Q caused some 

confusion amongst pharmacists and had contributed to the preparation time. The 
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majority of pharmacists spoke of “red flagging” patient responses to overcome the 

preparation time for an MUR: 

“there’s a lot for the patient to answer it’s also a lot for us to go through and process 
too” (participant 7) 
 

“you have to double check if this three or four is positive, negative (yeah in background) 
because then it’s a barrier or facilitator” (participant 4) 
 

It was acknowledged that with repeated application, pharmacists would become more 

familiar with the IMAB-Q format which would speed up preparation time; indeed this 

had been the case where relatively more MURs had been conducted: 

“it is relatively easy to get used to it and after the first few MURs you know I had no 
problem, basically could identify the problems within one or two minutes’ time” 
(participant 6) 
 

Overall, pharmacists thought that the IMAB-Q could be a useful preparation tool and 

thus best completed in advance of the MUR:  

“I think it would be useful erm you know for people to have done it before, both for them 
to think about any issues they might have and also to give you an indication of where 
you might want to take the conversation” (participant 3) 
 

ii) The IMAB-Q consultation 

In some cases pharmacists found that the IMAB-Q reflected the MUR consultation, 

whereas in other cases the consultation raised issues which had not been initially 

highlighted by the IMAB-Q:  

 “the patient had no issues with taking the medication and that was consistent with the 
responses of the questionnaire” (participant 4) 
 

“when I did the MURs, what I found out was actually not really reflected on the 
questionnaires (laughter), but it was [a] good MUR because erm you know I did identify 
a barrier” (participant 1) 
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The patient barriers to medication adherence that were identified by the IMAB-Q 

consultation varied by individual patient. Pharmacists appeared to feel well-prepared 

to tackle issues raised and to provide solutions. They appeared to suggest that the 

IMAB-Q was useful in identifying issues more quickly during the consultation: 

“possibly I would have been able to identify these issues without the questionnaire but 
possibly in this case it would have taken longer time because some patients would 
have to talk even more…” (participant 6) 

 

“I think it could speed up identifying you know problems that they might have issues 
they might have” (participant 3) 
 

It was stated that an advantage of using the IMAB-Q was to discuss issues not routinely 

covered, in particular on the emotional side: 

 

“I could see that a lot of these questions take things in different directions than I would 
usually try with my MURs, you know I would keep them very succinct usually… all 
these [IMAB-Q questions] explore kind of the emotional side of it, so I have negative 
emotions, or I worry about what other people think, those kind of aspects I almost never 
touch on really and you could check their medicines compliance, which is what the 
MUR is about, without ever actually looking at those kind of questions which would 
have an impact on long term compliance” (participant 7) 
 

Impact of the IMAB-Q on MURs 

In this current study there were two methods to recruiting patients for medicines use 

reviews. The main pharmacies conducted ad-hoc MURs as instructed, whereas the 

test-retest pharmacy was requested to pre-book MURs as part of the research. In the 

context of future research, or the use of IMAB-Q in standard pharmacy practice, 

pharmacists thought that pre-booking MURs would be the better approach to take, 

although agreed that it was important to be able to provide the flexibility to enable ad-

hoc MURs in addition. Other suggestions for use of the IMAB-Q in standard practice 

included: targeting specifically to patients with suspected adherence barriers; making 
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the questionnaire freely available at the counter; using as a “score yourself” 

questionnaire; alerting patients to the questionnaire by addition to their prescription 

bags; and telephone MURs, of particular relevance for hard-to-reach patients. The 

potential for interaction and co-ordination with medication reviews conducted by 

general practitioners was also raised.   

 

It was acknowledged that the IMAB-Q might be useful in improving the quality of MURs, 

which was seen as important by some of the participants:  

 

“what we want is MURs that are done that are actually of a brilliant standard, gold 
standard (yeahs in background) and if they’re not done to that, done like that, they 
shouldn’t be done at all” (participant 5) 
 

However, pharmacists emphasised that for the IMAB-Q to be used most effectively, it 

would be important to ensure appropriate staffing and other resources could be made 

available: 

 

“if you can pre-book, then you can justify to whatever head office that you’ve got a 
second pharmacist in cos you can guarantee you’re getting this extra money, this much 
extra money for the day” (participant 5) 
  

Participation in research 

The only barrier raised in relation to participation in research, was the amount of time 

taken within the context of the time-pressured pharmacy environment. However 

overall, pharmacists appeared to have enjoyed participating in the research study. 

Motivation for taking part included: doing something more for patients; financial gain; 

staff benefit and training; involvement in research; links to the university; and raising 

the profile of pharmacies:  
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“it was good to have an extra little focus and an extra little target for people to go for” 
(participant 3) 
 

“In my case erm as as I was telling you there’s a personal interest actually in research 
and I hope in the future I can practice very actively” (participant 4) 
 

“to me it’s raised the profile of pharmacies… it actually helps them to think that oh 
pharmacies are not just there to dispense medication” (participant 1) 
 

Overall pharmacists recognised the potential of the IMAB-Q to improve medicines use 

reviews, encourage better engagement with patients and suggested further 

improvements to aid implementation in the future.  

 

Conclusions 

This study has determined that IMAB-Q is able to accurately and repeatedly identify a 

patient’s adherence barriers.  Focus groups with pharmacists who used the 30 item 

IMAB-Q in MURs indicate that it confers some benefits by prompting discussions 

regarding topics not generally addressed during an MUR such as the role of negative 

emotions in medication non-adherence.  The focus groups indicated that the prototype 

30 item IMAB-Q was too long to be practicable for use in an MUR, however, the 

validation work has successfully reduced it to a 10 item questionnaire.  The 10 item 

IMAB-Q is therefore a suitable candidate for progression to a pilot intervention for 

matching evidence-based interventions to IMAB-Q identified adherence barriers.  

 

3.5 Additional Resources 

• IMAB-Q website at: https://www.uea.ac.uk/pharmacy/research/imab-q 

https://www.uea.ac.uk/pharmacy/research/imab-q
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• World Health Organization, Adherence to long term therapies: Evidence for 

action. 2003, World Health Organization: Geneva. 

• National Institute for Health and Clinical Excellence, Medicines Adherence: 

involving patients in decisions about prescribed medicines and supporting 

adherence. 2009, National Institute for Health and Clinical Excellence: NICE 

guidelines CG76. 

• Nieuwlaat R, Wilczynski N, Navarro T et al. Interventions for enhancing 

medication adherence. Cochrane Database Syst Rev 2014; 11. 

• Easthall, C., N. Taylor, and D. Bhattacharya, Developing the ‘Identification of 

Medication Adherence Barriers’ (IMAB) instrument: A novel application of 

behaviour change theoretical frameworks, in United Kingdom Society of 

Behavioural Medicine. 2012: Manchester. 

 

 

3.6 Further Research 

Preliminary acceptability has been inferred from the high response rate to the 

questionnaire and very high successful completion rate.  However, further research 

using patient interviews is recommended to fully explore acceptability of use within the 

usual care environment.   

 

The participant population of this study were generally high adherers thus further 

investigation of the psychometric properties of the 10 item IMAB-Q in a population 

demonstrating a greater range of adherence is required. 
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Consideration should also be given regarding how to fully incorporate the IMAB-Q into 

a routine medicines use review.  

  

Further funding will be sought, likely from NIHR RfPB, for IMAB-Q to be coupled with 

evidence-based behaviour change interventions.  This will produce a theory and 

evidence based medication adherence intervention suitable for use in community 

pharmacies.   
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Appendix A: IMAB-Q questionnaire 
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Appendix B: MUR feedback form 

IMAB-Q study – completed MUR feedback 

Only complete this form if participant has consented to using the  
IMAB-Q in the MUR 
 

Once completed, please fax this form together with an anonymised 

copy of the participant’s completed MUR (or affix a copy of the 

anonymised MUR form and return with this form by post) 

 

Pharmacy Name:   Participant ID:                           MUR date:        /       /  

 

MUR start time:  MUR end time:  Duration (mins):  

 

Adherence barriers discussed: 

 

 

 

 

 

Recommendations based on adherence barrier discussion: 

 

 

 

 

 

Did you feel equipped to manage any adherence barriers identified? 

 

 

 

 

 

Were there any challenges to using the IMAB-Q information in the MUR? 

 

 

     / 
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Name and signature of 
pharmacist……………………………………………………….………………… 

 

 

Appendix C: Focus group schedule 

 
Identification of Medication Adherence Barriers Questionnaire (IMAB-Q) 

Medicines Use Review (MUR) Focus Group Topic Guide 
 
 
 

Welcome and Introductions 

• Introductions: welcome all and thank for their agreement to participate. Ensure all 
researchers are introduced by name  

• Purpose of the group: the overall aim of this group is to determine barriers and 
facilitators to the implementation of the novel IMAB-Q questionnaire you have 
been testing, to enable necessary refinements to be identified 

• Introduction to focus groups:  
- We are aiming to have a group discussion which will last between about an 

hour to an hour and a half, there are no right or wrong answers and we are 
really interested in your views 

- Please speak one at a time and respect others opinions 
- We would like, with your permission, to audio-record the discussion today so 

we can accurately record your views. The information from the discussion will 
be kept confidential to the group today and to the research team 

- We would like to publish quotes from the discussion today, but please be 
reassured that the data would be anonymised and that you would not be 
identified as individuals in any way 

• Are there any questions? 

• Consent: reaffirm consent to participate verbally at the start of the focus group 
 
 
 

1. Involvement in the IMAB-Q study overall 
Before getting into the details of the questionnaire itself, if you think back over your 
involvement in this research study, how do you feel overall about taking part? 
Prompts: 

• Motivation for taking part 

• Participation in the study as a whole 
 
 
 

2. View of IMAB-Q as a questionnaire for participants 
If you were using the IMAB-Q outside of a Medicines Use Review, do you feel the 
questionnaire would be a useful tool for participants to understand their medication 
barriers, or not? 
Prompts: 

• Personal views 

• Visual appearance and layout 
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• Length of the questionnaire 

• Distribution to participants 

• Participant feedback 
 
 
 
 
 

3. IMAB-Q use to prepare for the MUR 
What was your experience of using the IMAB-Q in preparation for an MUR? 
Prompts: 

• Frequency of IMAB-Q use 

• Circumstances in which the IMAB-Q was used 

• Advantages or facilitators 

• Disadvantages, barriers or challenges to use 

• Comparison to standard practice 

• Any parts that were particularly useful or not 
 
 
 

4. IMAB-Q use within the MUR 
What was your experience of using the IMAB-Q within the MUR itself? 
Prompts: 

• Frequency of IMAB-Q use 

• Circumstances in which the IMAB-Q was used 

• Advantages or facilitators 

• Disadvantages, barriers or challenges to use 

• Comparison to standard practice 

• Any parts that were particularly useful or not 

• Duration of the MUR 

• Adherence barriers discussed 

• Action taken to resolve patient barriers 

• Whether pharmacists felt equipped to manage these barriers 
 
 
 

5. Use of IMAB-Q in the future 
Would you consider using IMAB-Q again in the future?  
Prompts: 

• In what context would this be useful 

• What works well 

• What doesn’t work well 

• Any recommendations for changes 
 
 
 

6. Any other thoughts? 
Before we finish, is there anything else in particular that you want to say? 
 
 
 

Thank you, follow-up and good byes 
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Appendix D: Financial report 

Name:  University of East Anglia     31.08.2016 

 

Project Title: Validation and Feasibility Testing of a Novel Questionnaire to Identify 

  Barriers to Medication Adherence 

 

Total Funding: £67,291 

 

To be made available as a separate document 

 



Page | 40  

 

Appendix E: Dissemination and communication plan 

 

• Summary information to be posted to community pharmacies and to be 

made available for patient participants 

• IMAB-Q psychometrics disseminated via peer-reviewed publication such 

as Implementation Science. Additionally, news articles in the 

Pharmaceutical Journal for wider dissemination 

• Feasibility and utility of IMAB-Q disseminated at the Royal 

Pharmaceutical Society Conference 

• Focus group data disseminated via peer-reviewed publication such as 

Implementation Science 

• Peer reviewed publication to be considered e.g. Patient Education and 

Counselling and educational article for Pharmaceutical Journal of the 

barriers to medication adherence in a population prescribed 

cardiovascular medication 

• Data to inform NIHR RfPB grant application of IMAB-Q coupled with 

behaviour change interventions to facilitate a theoretical and evidence 

based approach adherence barrier identification and resolution 

• Newspaper article e.g. Eastern Daily Press to be considered 

• Study website at: https://www.uea.ac.uk/pharmacy/research/imab-q 

Initially summary information provided to pharmacists and patients would 

be placed on the study website (see Appendix D), with the intention to 

update this based on further analysis and to provide links to study 

publications 

• Suggested tweet words: 

https://www.uea.ac.uk/pharmacy/research/imab-q
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o IMAB-Q Team @uniofeastanglia have validated a questionnaire for 

pharmacists to quickly find patient medication adherence barriers 

o IMAB-Q Team @uniofeastanglia find the most common barriers to 

medication adherence relate to emotions and beliefs about 

consequences 

o Pharmacists working with the IMAB-Q Team @uniofeastanglia find 

the IMAB-Questionnaire to be a useful tool for a medicines use review 

o IMAB-Q Team @uniofeastanglia plan more research to see if IMAB-

Q use by community pharmacists helps them improve patient health 
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Appendix F: Summary information for pharmacists and patients 
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Appendix G: Recruitment by pharmacies and patient participant characteristics 

Table 4 summarises recruitment achieved by the nine participating pharmacies. A wide 

range of recruitment performance was demonstrated by the participating pharmacies 

and four of the nine pharmacies did not conduct an MUR. 

 

Table 4 Rate of questionnaire responses and MURs undertaken 

Pharmacy No. (%) questionnaires No. (%) MURs 

1 46 (6.97) 2 (25.00) 

2 85 (12.88) 0 

3 119 (18.03) 1 (12.50) 

4 17 (2.58) 0 

5 111 (16.82) 2 (25.00) 

6 94 (14.24) 1 (12.50) 

7 72 (10.91) 0  

8 3 (0.45) 0 

9 113 (17.12) 2 (25.00) 

 

Patient respondent characterisation 

The proportion of male respondents was 395 (59.8%) with a mean (sd) age of 70.12 

years.  The majority of respondents were exempt from prescription charges with only 

22 (3.3%) reporting that they pay for their prescriptions.  The median (IQ) number of 

medicines prescribed per respondent was 4 (3, 6) and the median (IQ) maximum daily 

frequency of prescribed medicines was 2 (1, 3).   

 

Appendix H: Self-reported medication adherence 

A valid result for the VAS was obtained from 621 (94.1%) respondents; 36 respondents 

did not complete the VAS and three provided an invalid response. In these three cases, 

one respondent wrote “past 2.5 months”, one wrote "I have medication to control high 
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blood pressure" and the third wrote “Only for three weeks (1 a day) not sure how a 

cross works for this.”  The figure below illustrates the distribution of responses to the 

VAS and it can been seen that the majority of respondents were reporting a high level 

of adherence. 
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Appendix I: Missing values analysis 

Little’s MCAR test was significant (p <0.001), indicating that data were not missing 

completely at random. Two statements were most frequently associated with a missing 

response: statement 8 I do not have to choose between paying for my prescriptions 

and paying for other things that are important to me; was missing on 11 (1.7%) of the 

responses and statement 30 I have my reasons for not taking my medicines as 

prescribed; was missing on 12 (1.8%) responses. However, no t-test was produced, 

indicating that there was less than 5% of missing data in any one variable. As no t-test 

was produced, no separate variance t-tests were available to identify variables whose 

pattern of missing values may be influencing the scale variables. It has been 

recommended that the least problematic way of dealing with missing data is to delete 

data using the listwise method. Given that the sample was large enough to test the 30-

item model, cases with missing IMAB data (N = 45) were deleted. 

 

Appendix J: Relationships between IMAB-Q items, domains and self-reported 

adherence 

Statement R (p) TDF domain: mean (SD) 

I know how to take my medicines as prescribed  -0.021 (0.61) 

Knowledge: 4.5 (1.46) 
I have the information that I need to be able to 
easily order and collect my prescriptions 

1 (1,2) 

I know enough about my medicines to decide 
whether to take them 

0.034 (0.41) 

I am physically able to take my medicines as 
prescribed 

-0.027 (0.51) Skills: 4.32 (1.38) 

Telling my medicines apart from each other would 
not be a problem for me 

0.059 (0.15) 

I have a system in place to help me order, collect 
and take my medicines as prescribed 

-0.109 (0.008) 

I remember to take my medicines as prescribed -0.044 (0.29) Memory/ attention/  
decision making: 4.64 
(1.66) 

I remember to order and collect my medicines on 
time 

-0.20 (0.64) 

I am easily distracted from taking my medicines -0.141 (0.001) 
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I can easily get hold of my prescribed medicines 
from the pharmacy or surgery 

0.019 (0.65) Environmental 
constraints: 4.52 (1.54) 

Changes to my daily routine would not interfere 
with taking my medicines as prescribed 

-0.028 (0.50) 

My pharmacy or surgery provides an efficient 
service for ordering and collecting my medicines 

-0.03 (0.46) 

Taking my medicines as prescribed is high on my 
list of priorities 

0.035 (0.4) Motivation: 4.39 (1.53) 

I intend to take my medicines as prescribed  -0.12 (0.004) 

I am motivated to take my medicines as prescribed 0.008 (0.85) 

I trust my doctor(s) with decisions about my 
healthcare 

-0.017 (0.68) Social influences: 5.14 
(1.69) 

I worry about what other people would think of me 
if they knew I took medicines  

0.014 (0.74) 

If I needed support from others to take my 
medicines as prescribed, I could get it 

0.049 (0.24) 

I am confident that I could find ways to solve any 
difficulties that I have with taking my medicines as 
prescribed 

0.005 (0.9) Beliefs about capabilities: 
5.32 (1.64) 

I feel confident about all aspects of managing 
(ordering, collecting and taking) my medicines  

-0.233 (1.25 
x10-8) 

I don’t think I could cope if my medication regime 
kept changing 

0.006 (0.89) 

Taking my medicines as prescribed is a burden to 
me 

-0.033 (0.46) Emotions: 6.08 (2.52) 

Taking my medicines as prescribed is an 
unwelcome reminder of my condition 

0.071 (0.89) 

I have negative emotions (e.g. frustration, 
embarrassment anger) about taking my medicines 
as prescribed 

0.024 (0.56) 

Life gets in the way of me taking my medicines as 
prescribed 

-0.088 (0.03) Goal conflicts: 4.82 
(1.73) 

Taking my medicines as prescribed does not fit 
with my daily routine 

-0.059 (0.15) 

I do not have to choose between paying for my 
prescriptions and paying for other things that are 
important to me 

-0.034 (0.42) 

I worry about the unwanted effects (e.g. harmful 
effects or side effects) of taking my medicines  

0.192 2.97 x10-

6 
Beliefs about 
consequences: 6.57 
(1.74) If I don’t take my medicines as prescribed I think 

my condition will get worse 
0.088 (0.03) 

I have my reasons for not taking my medicines as 
prescribed 

-0.13 (0.002) 
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Appendix K: Monotonicity plots for scale 1 
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Appendix L: Monotonicity plots for scale 2 

                                
 

                                
 

 
 
 
 

Appendix M: IMAB-Q reliability 

Test-retest reliability assessment for each of the 10 subscales produced positive 

significant correlations for nine of the determinants with the exception of social 

influences. Table 5 provides the correlation coefficients and p values for each domain.  

Spearman’s correlation was used unless otherwise indicated. 

 
Table 5 IMAB-Q test retest correlation coefficients 
 

Behavioural domain R P 
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Knowledge 0.96 <0.0001 

Skills 0.81 <0.0001 

Memory, attention & decision making processes 0.47 0.03 

Social influences 0.14 0.54 

Environmental constraints 0.87 <0.0001 

Emotions 0.46 0.03 

Motivation 0.88 <0.0001 

Goal conflicts *0.44 0.046 

Beliefs about capabilities 0.47 0.038 

Beliefs about consequences 0.51 0.02 

*Pearson’s correlation coefficient 
 

 

Appendix N: Overview of themes informed by pharmacist focus group 

Main themes Sub-themes 

The questionnaire itself 
 

o Positives with the questionnaire 
o Negatives with the questionnaire 
o Potential improvements 

Response rates to the questionnaire o Factors affecting response rates 
▪ Type of patient/location of 

pharmacy 
▪ Pharmacist/patient 

relationship / experience 
▪ Survey fatigue in 

pharmacies 

Patients’ use of, and feedback on 
the questionnaire 
 

o Patient feedback on the 
questionnaire  

o Patient responses to the 
questions 

▪ ‘Fake’ answers and 
reasons 

▪ Reflection and preparation  

Use of the questionnaire during the 
study 
 

o Pharmacists’ approach to using 
the questionnaire 

▪ Red flagging 
▪ Confusion over question 

phrasing (positively or 
negatively) 

▪ Preparation for 
consultation 

▪ Time to read through 
▪ Familiarity  
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o IMAB-Q consultation 
▪ Emotional side of 

medicines versus standard 
MUR 

▪ Comparison of IMAB-Q 
information versus 
information obtained 
during the consultation  

▪ Problems identified and 
solutions provided 

▪ Potential negatives and 
positives of the IMAB-Q on 
the consultation time 

Impact of the questionnaire on 
medicines use reviews 
 

o MURs and future questionnaire 
uses 

▪ Current MUR recruitment 
▪ Potential uses and 

methods of approach e.g. 
pre-book/co-ordinate with 
GPs/score yourself 

▪ MUR standards 
o Pharmacy context 

▪ Impact on MURs  
▪ Staffing requirements 

Participation in research 
 

o Motivation 
▪ Financial  
▪ Doing something more for 

patients 
▪ Pharmacy profile 
▪ Links with the UEA 
▪ Involvement with research 
▪ Staff benefit and training 
▪ Barriers 

o Research method  

 

 


