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1.1 Summary of Some of the Self-report Adherence 

Assessment Tools  
 
(1) Visual analogue scale (VAS) 

Is a 100-mm–long horizontal line on which participants were asked to estimate their own 

medication-taking behaviour by placing a vertical mark on the line to indicate the regularity 

with which they self-administered their tablets. The question was: “How regularly are you able 

to take your tablets as prescribed by your doctor?” The start of the line says “I take hardly any 

tablets as prescribed” (0 mm, at the left end of the line), and end says “I take all of my tablets 

regularly as prescribed” (100 mm, at the right end of the line). The VAS score was determined 

by measuring from the left end of the line to the point marked by the participant (in mm) 

(Zeller et al., 2008). The VAS tool had poor correlation with MEMS® in patients with 

cardiovascular disease, rs = 0.26 [p=0.036] (Shi et al., 2010; Zeller et al., 2008, Hamilton, 2003). 

(2) The 4-item Morisky 

The Morisky scale consists of four questions, reflecting four domains: forgetfulness; 

carelessness; impact of feeling well on adherence; and impact of feeling poorly on adherence. 

The scale was originally designed to evaluate medication adherence in hypertensive patients, 

has been validated and found to be reliable in a variety of medication adherence studies. The 

items of the Morsiky scale are as follows: 

 

1. Do you ever forget to take your medicine? Yes / No 

2. Are you careless at times about taking your medicine? Yes / No 

3. When you feel better do you sometimes stop taking your medicine? Yes / No 

4. Sometimes if you feel worse when you take the medicine, do you stop taking it? Yes / No 

 

Morisky scale: No—0 points, Yes—1 point; total score of 0—high adherence, 1 to 2—medium 

adherence, 3 to 4—low adherence. 

 

(3) Adherence self-report questionnaire (ASRQ) 

ASRQ – This is an adapted adherence self-report questionnaire (ASRQ) which was originally 

developed for patients with rheumatological conditions. It uses six numbers to describe 

patients with different levels of adherence (ranging from 1: perfect adherence to 6: poor 

adherence). Participants were asked to indicate which of these descriptions best described 

their medication compliance (Zeller et al., 2008).  

1) “I always take all of my tablets at the same time of day” 

2) “I manage to take all my tablets – but not always at the same time of day” 

3) “I sometimes do not take all of my tablets, knowingly or unknowingly, but never omit more 

than one dose at a time” 

4) “I miss many tablets and about three to four times a year I miss my tablets, knowingly or 

unknowingly, for two or more days” 

5) “I miss many tablets, knowingly or unknowingly, and at least once a month I miss my 

tablets for two or more days” 

6) “I take hardly any of my blood pressure tablets”. 
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ASRQ had poor correlation with MEMS® in patients with cardiovascular disease, rs = 0.29 

[p=0.018] (Shi et al., 2010; Zeller et al., 2008).  In another study ASRQ had poor correlation 

with MEMS in patients with hypertension, dyslipidaemia. The sensitivity (detection of true 

non-adherers) and positive predictive value of ASRQ were poor to moderate (14-42% and 22-

66%, respectively) (Zeller et al., 2008a). 

 

(4) The Medication Adherence Report Scale (MARS)  

MARS contains several items which describe non-adherent behaviour. These items were 

derived from various other scales and studies (Horne & Weinman, 1999). A few versions of the 

MARS exist with a range of four to nine items (Horne & Weinman, 1999; Horne et al., 2001; 

Horne & Weinman, 2002). The five item version is the more commonly used and validated 

(Ediger et al., 2007; Mahler et al., 2010). Each item has a Likert scale with five options: 

‘always’, ‘often’, ‘sometimes’, ‘rarely’ and ‘never’. Patients are asked to score the frequency of 

their own behaviour. Each item is scored with 1 (‘always’) to 5 points (‘never’), leading to a 

sum score ranging between 5 and 25 points, a higher score indicating higher adherence to the 

prescribed therapy recommendation (Ediger et al., 2007; Horne & Weinman, 1999; Mahler et 

al., 2010).   

Below is the full nine item version (Horne & Weinman, 2002). The five item version contains 

the first five items on the list (Ediger et al., 2007).  

1) I alter the dose*  

2) I forget to use it*  

3) I stop taking it for a while*   

4) I decide to miss out on a dose*  

5) I take less than instructed*  

6) I only use it if I feel sick  

7) I avoid using it if I can  

8) I use it only if I have to, if other things don't work  

9) I use it regularly every day 

 

The internal consistency of MARS was found to range Cronbach’s alpha 0.60–0.90 (Mahler et 

al., 2010).  The test–retest reliability was satisfactory with a range of Pearson’s r 0.61– 0.97 

(Mahler et al., 2010).   

MARS has been used in several studies and in various settings to assess self-report of 

medicines adherence such as in bipolar disorder, renal transplant and respiratory disease 

(Mahler et al., 2010, Bowskill et al., 2007, George et al., 2005; Butler et al., 2004). MARS was 

shown to be an appropriate measure to detect patients at risk of non-adherence and could be 

used in routine care to explore medicines-taking behaviour (Mahler et al., 2010).   

(5) Medical outcomes study General Adherence Scale (MOS) 

The MOS scale contains five items which ask the patients about adherence to health care 

provider medication recommendations. For each item there are six response options ranging 

from none of the times (0), to all of the times (5). The total score is calculated by averaging the 

total five items’ individual scores. Two items are reverse-coded (1 and 3). Validity has been 

previously reported with a Cronbach’s alpha of 0.80 and 0.88 in two different studies 

(Hamilton, 2003; Sherbourne et al., 1992). 

1) I had a hard time doing what the doctor suggested I do 

2) I found it easy to do the things my doctor suggested I do 
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3) I was unable to do what was necessary to follow my doctor's treatment plans 

4) I followed my doctor's suggestions exactly 

5) Generally speaking, how often during the past 4 weeks were you able to do what the 

doctor told you?  

 

Response options for each item ranged from "none of the time" to "all of the time." 

The correlation between MOS and MEMS in cardiovascular patients was rs = 0.26 [p≤0.01] (Shi 

et al., 2010; Hamilton, 2003). Hamilton (2003) argues that the correlation is significant but the 

statistical data presented in the paper do not clearly support such claim. 

(6) The Adherence to Refills and Medications scale (ARMS) 

ARMS is a 12-item scale that was developed and tested in 435 patients with coronary heart 

disease in a primary care clinic. The scale had two components: taking medicines as prescribed 

and refilling medicines on schedule. The tool was designed for use in patients with low literacy. 

The findings of the questionnaire were checked against the 4 items Morisky scale, pharmacy 

refill data and blood pressure. The reading difficulty of the instrument was assessed by Lexile 

analysis.  

The scale had a high internal consistency: Cronbach’s alpha = 0.814. The ARMS correlated 

significantly with the 4-item Morisky scale (Spearman’s rho = -0.651, P < 0.01), pharmacy refill 

data and controlled diastolic blood pressure (P < 0.05). The instrument had a favourable 

reading difficulty (Lexile analysis below the eighth grade) 

The 12 items are: 

Each item was structured for response on a Likert scale with responses of “none,” “some,” 

“most,” or “all” of the time, which were given values from 1 to 4. Most items were written so 

that a lower score indicated better adherence. 

1) How often do you forget to take your medicine? 

2) How often do you decide not to take your medicine?  

3) How often do you skip a dose of your medicine before you go to the doctor?  

4) How often do you miss taking you medicine when you feel better? 

5) How often do you miss taking your medicine when you feel sick?  

6) How often do you miss taking your medicine when you are careless?  

7) How often do you change the dose of your medicines to suit your needs (like when you 

take more or less pill than you’re supposed to)? 

8) How often do you forget to take your medicine when you are supposed to take it more 

than once a day? 

9) How often do you forget to get prescriptions filled?  

10) How often do you run out of medicine? 

11) How often do you put off refilling your medicines because they cost too much money?  

12) How often do you plan ahead and refill your medicines before they run out? 

 

 

(7) Brief Medication Questionnaire (BrMQ) 

Brief Medication Qustionnaire (BrMQ) is a 9 item tool. Five items are a regimen screen asking 

patients how they took each medicine in the past week. Two items are a belief screen that 

explore side-effects and bothersome. Another two items examine recall to identify potential 

difficulties remembering. The tool was validity against MEMS® in various trials with good 
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correlation (Shi et al., 2010a; Svarstad et al., 1999 ). Sensitivity = 90%, specificity = 100% 

(Svarstad et al., 1999). 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Appendix 1                                                                                                                               The Heart Medicines Survey 

 
 

Daniels et al. (2011) compared the assessment of adherence to prescribed nebulizer 

treatments in adults with CF using self-report, clinician report, and electronic monitoring (I-

Neb device).  The self-report assessment involved asking patient two questions: 1) On an 

average week, how often do you take your… (each  medication the patient identified was 

questioned separately) and 2) Overall, what percentage of your nebulizers do you think you 

have taken over the last 3 months?” and each estimate was converted into a percentage of 

nebulizer treatments taken relative to those prescribed over a 3-month period (Daniels et al., 

2011). There was poor agreement between the self-report method (Median adherence 80%) 

and the electronic method (Median 36%) (Daniels et al., 2011). 

 

Hansen et al. (2009) evaluated the sensitivity and specificity at different cut-off points for 

categorising non-adherence of the three most commonly used adherence assessment tools: 

self-report, prescription refill data and electronic lids. Sensitivity decreased and specificity 

increased as the cut-off point was more restrictive (closer to 100%) in classifying non-adherent 

patients (Hansen et al., 2009). Across all the three measures, a fair balance between sensitivity 

and specificity was noticed at 80% cut-off point Hansen et al., 2009).  

 

A single-item self-report tool for assessing adherence in hypertension patients had a sensitivity 

of 0.55 and a specificity of 0.88 compared to doses count (Inui et al., 1981). The single question 

was: did you take medications as intended (ie, on schedule and regularly) during the past 4 

weeks? 

 

The 4 item Morisky showed a sensitivity of 0.81 and specificity of 0.44 for predicting adequate 

blood pressure control (Morisky et al., 1986). The 4 item Morisky adherence assessment tool 

only measures the presence of non-adherent behaviour without taking its frequency into 

account. The MARS explores the frequency of non-adherent behaviour using a five-item Likert 

scale. The MARS also addresses non-adherence in a non-threatening and non-judgmental way 

to tackle the social desirability and encourage patients to answer truthfully. The new version of 

the Morisky scale attempts to address these two points.  
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1.2 The Heart Medicines Survey 
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PART-1 What medicines do you take?  

                     

 

 

 

 

 

 

 

 

NAME OF MEDICINE 

   

When do you take it? 

What do you take it for? 

(If you do not know – Write “unsure”) M
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Strength 

(Dose e.g. 

5mg) 

How much? 

(e.g. One tablet, 

one spoonful) 

                 

1 Paracetamol 500mg TWO tablets ���� ���� ���� ����  For pain in my knees 

2 
 

              

3                

4                

5 
 

              

6                

7                

8 
 

              

9                

10 
 

              

                

 

 

Please tell us what medicines you are currently taking, what dose, how often you are taking them, and what are they for.   

This includes any tablets that you also buy from the pharmacy or the supermarket.    

The first line is an example of how to do it. 

This is 

an 

example 

� 
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Your GTN Spray / tablet 

 
If you have a GTN spray or tablet, we would like to know more about them. Please answer the following questions by ticking (�) the appropriate 

column and entering the number of times you use your GTN spray. 

 

 

 
Yes No 

Do you have a GTN (angina) spray or tablet?   

Do you use a GTN (angina) spray or tablet?   

If YES: 

 

How often do you use a GTN (angina) spray? 

 

 ………  times each day                                        ….... times each week                                              ……..times each month 
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Yes No

Yes No

Yes No

Yes No

Yes No

Yes No

Yes No

8. How often do you have difficulty remembering 

to take ALL your heart medications ?                                                                                                                                                                                        
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PLEASE TICK BOX    

6. When you feel like your heart condition is under control, do you 

sometimes stop taking your medications ?

7. Do you ever feel hassled about sticking to your heart treatment 

plan ? 

1. Do you sometimes forget to take your heart medicines ? 

2. Over the past 2 weeks, were there any days when you did not 

take your heart  medications ?

3. Have you ever cut back or stopped taking your medication 

without telling your doctor because you felt worse when you took 

it ?

4. When you travel or leave home, do you sometimes forget to 

bring along your medications?

5. Did you take your heart medications yesterday ? 

Question Please Tick Box

PART-2 How are you managing with your heart medicines?  

Please share with us your experience in taking your heart medicines. Individuals have identified several issues regarding their medication-taking 

behaviour and we are interested in your experiences.  

There is no right or wrong answer.  

Please answer each question based on your personal  

experience with your heart medications. 

 

We mean by heart medicines one or more of the following: 

 

1. Aspirin  

2. Clopidogrel  (Plavix ®) 

3. ACE Inhibitor such as: 

Ramipril, Lisinopril, Perindopril, Enalapril, Captopril,  

Quinapril, Trandolapril 

4. Beta Blocker such as: 

Bisoprolol, Carvedilol, Atenolol, Metoprolol,  

Nebivolol, Propronalol, Acebutalol  

5. Statin such as: 

Simvastatin, Atorvastatin, Rosuvastatin,  

Pravastatin, Fluvastatin  

6. ARIIA such as: 

Candesartan, Irbesartan, Losartan, Valsartan 

Eprosartan, Olmesartan, Telmisartan  
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PART- 3 What do you think about your heart medicines?  

We would like to know what you think about your heart medicines in terms of benefit or harm. There are no wrong or right answers. Please share with us what 

you think. This will inform us in the future on how we can better listen to our patients. Please indicate by ticking (�) how much do you agree or disagree with the 

following THREE statements.  

Statements 
Agree 

completely 

Agree 

mostly 

Agree 

somewhat 

Disagree 

somewhat 

Disagree 

mostly 

Disagree  

completely 
      

I am convinced of the importance of my 

prescription medication 

      

I worry that my prescription medication will do 

more harm than good to me 

      

I feel financially burdened by my 

out-of-pocket expenses for my prescription 

medication 

      

We also would like you to answer few questions about some practicalities in taking your heart medicines.  Many people have problems with taking their medicines 

from time to time and we are interested to know how often this applies to you. Please indicate by ticking (�) the column which applies to you for each of the 

following problems. 

Possible Practical Problems 
This is always a 

problem for me 

This is sometimes a 

problem for me 

This is not a problem for me 

but I prefer an alternative 

(solution) 

This is not a problem 

to me at all. 

Opening the medicines bottle or blister 

pack  

    

Reading the label on the medicines 

bottle or box 

    

Swallowing my medicines     

Getting my repeat prescription      
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PART-4 More about your individual heart medicines.  

We know it is sometimes hard to take your medicines exactly as prescribed. There are many reasons but for example people may forget to take their medicines, 

decide to stop taking a medicine because they feel unwell when they take it, forget to order a repeat prescription, feel it is not necessary to take anymore, or 

decide to increase or decrease the dose they take. These are only examples.  

 

We would like you to think about each one of your heart medicines, specifically the ones listed below. Please indicate by ticking (�) if you take one or more of 

these heart medicines. For each medicine you take we would like you to estimate in the past MONTH how often did you take your medicine as the doctor 

prescribed?   

Name of Heart Medicine 

 In the past month, how often did you take your medicines according to the 

doctor’s instructions? Has this medicine 

been prescribed 

for you to take? 
All of the 

time 

Nearly all of 

the time 

Most of 

the time 

About half 

the time 

Less than half 

the time 
Yes No 

         

Aspirin             

Clopidogrel  (Plavix ®)             

ACE Inhibitor such as: 

Ramipril, Lisinopril, Perindopril, Enalapril, Captopril, Quinapril, 

Trandolapril     

        

Beta Blocker such as: 

Bisoprolol, Carvedilol, Atenolol, Metoprolol, Nebivolol, Propronalol, 

Acebutalol      

        

Statin such as: 

Simvastatin, Atorvastatin, Rosuvastatin, Pravastatin, Fluvastatin      
        

ARIIA such as: 

Candesartan, Irbesartan, Losartan, Valsartan, Eprosartan, Olmesartan, 

Telmisartan      
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PART- 5 What are your personal views about medicines?  

We would like to ask you about your personal views about the medicines prescribed for your heart. 

These are statements other people have made about their medications. Please indicate the extent to which you agree or disagree with them by ticking (�) the 

appropriate column. There are no right or wrong answers. We are interested in your personal views. 

Strongly 

Agree 
Agree Uncertain Disagree 

Strongly 

Disagree 

My health, at present, depends on my medicines           

Having to take medicines worries me      

My life would be impossible without my medicines           

Without my medicines I would be very ill      

I sometimes worry about long-term effects of my medicines           

My medicines are a mystery to me      

My health in the future will depends on my medicines           

My medicines disrupt my life      

I sometimes worry about becoming too dependent on my medicines           

My medicines protect me from becoming worse      

Doctors use too many medicines            

People who take medicines should stop their treatment for a while every now and again      

Most medicines are addictive            

Natural remedies are safer than medicines      

Medicines do more harm than good           

All medicines are poisons      

Doctors place too much trust on medicines            

If doctors had more time with patients they would prescribe fewer medicines.      

 

 

 

 

 

Is there anything else about your medicines that you would like to share with us?   
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1.3 Protocol for RANI – 1 study



 
 

 

 

 

 

 
 

Appendix 3                                                                                                                                                                        The Heart Medicines Survey 

 

First Reported Adherence vs. Non-adherence Investigation (RANI-1)   

 

      Protocol version 2 Sept 2009 
Epidemiology of Northern Cardiovascular Outcomes and Underlying Risk of Atherosclerosis from Genes and Environment

ENCOURAGE
Newsletter  April 2009

“To give hope, to give heart”

 

 

 
  

 

 

Protocol 
 

First Reported Adherence vs. Non-adherence Investigation 

(RANI-1) 
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First Reported Adherence vs. Non-adherence Investigation (RANI-1)   

 

      Protocol version 2 Sept 2009 
Epidemiology of Northern Cardiovascular Outcomes and Underlying Risk of Atherosclerosis from Genes and Environment

SUMMARY OVERVIEW 
Introduction –  

The white paper "Pharmacy in England. Building on strengths - delivering the future"
1
 emphasises an overall strategy to ensure safe, effective, fairer and more 

personalised patient care.  Improving access to medicines and promoting their safe and effective use are at the heart of the recommendations highlighted by the 

paper. It recommends a better understanding and addressing of the issue of non-adherence to medicines. The recent NICE guidance
2
 on medicines adherence 

estimates that between a third and a half of medicines prescribed for patients with long-term conditions are not used as recommended. The non-adherence to 

evidence based medicines limits the benefits of those medicines and may result in lack of improvement or deterioration in patient’s health. This can increase 

demands for healthcare, which together with wasted medicines, have economic implications. Despite recent austerity measures that will impact on NHS service 

delivery over the coming 10 years, maximizing patients’ benefit from their medicines, reducing avoidable hospital admissions and medicines waste is sure to 

remain a clinical and economic priority.  

 

Patients with established coronary artery disease usually take multiple secondary prevention medicines.
3
 The increase of mortality and morbidity due to non-

adherence to evidence based medicines for cardiovascular disease was demonstrated in several studies.
4,5,6

 Both NICE
2 

and WHO
7
 in their documents on 

adherence to medicines recommend that patients’ level of adherence should be assessed frequently and where necessary a patient tailored intervention to 

improve adherence should be devised. We are interested in conducting a medicines use survey to assess the level of non-adherence among a population of 

patients with coronary artery disease (CAD). The outcome of the survey will enable us to decide if the targeted population is suitable for future intervention 

studies to improve adherence.  

 

 

                                                 
1
 GREAT BRITAIN. Deparment of Health. 2008. "Pharmacy in England. Building on strengths - delivering the future". (Cm 7341). TSO: London.  

2
 National Institute for Health and Clinical Excellence (NICE). 2009. Medicines Adherence: involving patients in decisions about prescribed medicines and supporting adherence. CG76. [Online]. [Accessed 23

rd
 June 2009]. 

Available from World Wide Web http://guidance.nice.org.uk/CG76/Guidance/pdf/English 
3 National Institute for Health and Clinical Excellence (NICE). 2007. Post Myocardial Infarction Secondary prevention in primary and secondary care for patients following a myocardial infarction. CG48. [Online]. [Accessed 23

rd
 

June 2009]. Available from World Wide Web http://www.nice.org.uk/nicemedia/pdf/CG48FullGuideline.pdf 
4
  Rasmussen JN, Chong A, Alter DA. Relationship between adherence to evidence based pharmacotherapy and long-term mortality after acute myocardial infarction. JAMA. 2007;297:177-186. 

5 Blackburn DF, Dobson RT, Blackburn JL, Wilson TW. Cardiovascular morbidity associated with nonadherence to statin therapy. Pharmacotherapy. 2005;25(8):1035-1043. 
6 Horwitz RI, Viscoli CM, Berkman L, et al. Treatment adherence and risk of death after a myocardial infarction. Lancet. 1990; 336(8714):542-545. 
7
 World Health Organization (WHO). 2003. Long-term Therapies: Evidence for Action. Geneva, Switzerland.   
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Aim –  
The aim of this survey is to assess the prevalence of self-reported adherence and non-adherence in patients living within West Yorkshire who have a well 

established diagnosis of CAD.  

Objectives – 

• To assess self-reported collective and individual adherence / non-adherence to the following recommended medications: aspirin / clopidogrel, statins, 

beta-blockers, ACE - inhibitors (ACEIs) / Angiotensin II receptor antagonists (ARIIAs). 

• To survey prevailing individual beliefs and attitudes to use of medication.  

• To identify the current medicines taken by patients with CAD.  

• To identify the use of secondary prevention medicines - including dose level and frequency – in patients with stable CAD.   

Methods - 
The project will be run in conjunction with the West Yorkshire ENCOURAGE (Epidemiology of Northern Cardiovascular Outcomes and Underlying Risk of 

Atherosclerosis due to Genes and Environment) programme.  
 

We will write to each individual patient within the ENCOURAGE cohort who has recently expressed a specific interest in assisting in CAD related health-care 

improvement projects.  They will be sent a copy of a summary overview of the Heart Medicines Survey, a consent form, a questionnaire and a prepaid envelope. 

Patients will be invited to participate by completing and returning the consent form and the survey using a prepaid envelope. See Figure 1.  

 

The Heart Medicines Survey is composed of 5 parts. Part 1 aims to identify what medicines the patient is currently taking. This will be of value when analysing the 

results of the survey in order to understand possible causes of non-adherence in this population. Parts 2, 3 and 4 use validated self-reported adherence 

assessment tools to evaluate adherence to CAD secondary prevention medicines as well as some possible barriers. The Morisky Medication Adherence Scale (8-

Item)
8
 is used in Part 2. Part 3 includes The Adherence Estimator™ 

9
 which is a brief, three-item proximal screener for the likelihood of non-adherence to 

medicines in chronic disease as well as additional questions which might shed some light on other reasons of non-adherence. The table in Part 4 is a modified 

version of the single question assessment tool used in assessing non-adherence in patients with stable coronary heart disease
10

. Part 5 includes the Beliefs about 

                                                 
8
 Morisky DE, Ang A, Krousel-Wood M, Ward H. 2008. Predictive Validity of a Medication Adherence Measure for Hypertension Control. Journal of Clinical Hypertension 10(5):348-354. 

9
 McHorney C.A. 2009. The Adherence Estimator: a brief, proximal screener for patient propensity to adhere to prescription medications for chronic disease Curr Med Res Opin 25(1), 215-38 

10
 Gehi A.K et. al. 2007. Self-reported Medication Adherence and Cardiovascular Events in Patients With Stable Coronary Heart Disease. Arch Intern Med 167(16):1798-1803 
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Medicines Questionnaire (BMQ)
11

 which aims to explore patients’ beliefs about medicines in order to assist in the future development of any interventions to 

improve adherence in this population. 

 

All completed forms will be handled with full confidentiality. The paper version will be stored in a safe cabinet within the Academic Unit of Cardiovascular 

Medicine at the Leeds General Infirmary in Leeds. The cabinet will be securely locked and accessed only by the research team. The data will be entered 

electronically on a data base which is on a secure server. All security policies are enclosed with this protocol (System Level Security Policy, Systems Security and 

Network Access and Management Policy, Use of Computer Systems Policy).    

Analysis -  
The adherence scales will be scored according to the scoring system described by the developers of these scales. Any patient who is identified to have any level of 

non-adherence according to any one scale will be classed as non-adherent. Though there is no agreement to what constitutes an adequate level of high 

adherence, several trials consider rates of greater than 75 or 80 percent to be acceptable.
12

 The prevalence of non-adherence to medicines among patients with 

CAD will be calculated. The results of the survey will be further analysed to compare the consistency and differences between the 3 tools used to assess non-

adherence. This should inform future studies on best tools to use to assess adherence among CAD patients as only the single question tool was validated in CAD 

population. All problems identified to be possible causes of non-adherence will be pooled to inform the future development of interventions to improve non-

adherence in this population.  Any correlation between the BMQ results and adherent / non-adherent patients will be examined.   

Dissemination –  
The findings of the survey will be published, to share our findings with researchers in this field. Anonymity of all patients who participated in the survey will be 

fully maintained. Patients will be given a choice to access our findings once finalised and published.   

 

Benefits to patients taking part –  

All patients who were classed as adherent will be thanked for their participation and provided with a generic advice sheet regarding the recommended use of the 

following secondary prevention treatments: aspirin / clopidogrel, statins, beta-blocker, ACEIs / ARIIAs. The overall findings of the survey will be shared with all 

participants at a later stage. Individual results of the survey will be made available upon request. Patients who were identified to be non-adherent will be offered 

to participate in an intervention study which will aim to improve their adherence. All those patients who decline to participate in the study will be sent a generic 

advice sheet as mentioned above and encouraged to discuss their medicines with their doctor, pharmacist or other healthcare professional. If the survey identifies 

any medicines related issues which can harm the patient, both the patient and their GP will be contacted by the chief investigator and Professor Alistair Hall to 

                                                 
11

 Horne R. et al. 1999. The Beliefs about Medicines Questionnaire: The Development and Evaluation of A New Method For Assessing The Cognitive Representation Of Medication. Psychology and Health.  14; 1-24 
12

 Osterberg L. and Blaschke T. (2005) Adherence to Medication. N Engl J Med 353:487-97 
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address the issue.  All participants will be offered to share our findings with their General Practitioner. In the event that patients are not taking any one of these 

four recommended groups of drugs, and they are not aware why – they will be advised to discuss the reason with their General Practitioner.  

 

Who is involved in the RANI-1 survey team?  
Rani Khatib – Senior Cardiology Pharmacist Lecturer 

Alistair Hall – Professor of Clinical Cardiology 

Christine Morrell – Research Sister  

Claire Forrest – Personal Assistant 

 

Contact Number: 
0800 0680311 

 

Contact Address: 
Academic Unit of Cardiovascular Medicine 

Yorkshire Heart Centre, G Floor, Jubilee Wing, Leeds General infirmary 

Great George Street, Leeds LS1 3EX
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                Figure 1 - Diagram Illustrating the Flow of the Project 
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1.4 Consent Form 
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1.5 Covering letter 
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1.6 Patient Information leaflet 
 

 

 



Appendix 6                                                                                                                               The Heart Medicines Survey 

 
 

 

26 

Patient Information Leaflet 
The Heart Medicines Survey 

 

1. Invitation 

You are invited to take part in this survey about your heart medicines.    Before you decide 

whether or not to take part, it is important for you to understand why the research is being 

done and what it will involve. Please take time to read the following information carefully, and 

discuss it with others if you wish.  
 

Ask us if there is anything that is not clear, or if you would like more information. Take time to 

decide whether or not you wish to take part. 

 

2. What is the purpose of the study? 

Taking regular medicines can be a challenging task and everyone has their own experience and 

story to tell about their medicines. We are trying to learn more about how people who take 

medicines for their heart manage their medicines, do they find anything difficult, were they 

given enough information, do they experience any unpleasant effects, do they find it easy to 

remember taking their medicines etc. This information will assist us to better understand 

patient needs about medicines and ways in which we can help patients get the best out of 

their medicines and reduce any unwanted effects.  
 

We designed a questionnaire which we called “The Heart Medicines Survey” to enable us to 

collect this information. In this survey participants can share with us their experiences and 

thoughts about the medicines they take for their heart. There is no right or wrong answer. It is 

about real life personal experiences with the heart medicines and an opportunity to express 

your thoughts and any concerns you may have about your heart medicines.    

 

3. Why have I been chosen?  

We are writing to you because our records show that you have a heart condition (Coronary 

Artery Disease) and likely to have been taking medicines for your heart for a while. You also 

have recently expressed interest in assisting in the coronary artery disease-related health-care 

improvement projects. Our current project is exploring medicines use among people with 

coronary artery disease. 

 

4. Do I have to take part? 

No. It is up to you to decide whether or not to take part.   If you decide to take part you will be 

given this information sheet to keep and be asked to sign a consent form to confirm that you 

understand what is involved when taking part in this study. If you decide to take part you are 

free to leave the study at any time and without giving a reason. If you withdraw, unless you 

object, we will still keep records relating to the comments you made, as this is valuable to the 

study. A decision to withdraw at any time, or a decision not to take part, will not affect the 

quality of care you receive. 

 

5.  What will happen to me if I take part? 

We will need you to sign the consent form and complete the “Heart Medicines Survey”.  

You will probably need 20 - 30 minutes to complete the survey. The survey will ask you about 

your current medicines so it might be handy to have your medicines close by when completing 

the questionnaire. You will also be asked to share with us your experiences and thoughts 

about your medicines. There is no right or wrong answer; we are interested in how people in 

real life manage their heart medicines. 
 

If you have any questions about the consent form, the survey or the study, please do not 

hesitate to contact us.  
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Once you completed the survey please post both the consent form and the Heart Medicines 

Survey back to us using the pre-paid envelope provided. You should keep one copy of the 

consent form and this information leaflet. 
 

Once we have received all the completed surveys, we will write to you to let you know the 

findings.   

 

6  What do I have to do?  

All that you need to do is to share with us your experiences and thoughts about your heart 

medicines by completing the “Heart Medicines Survey”. Then you need to post it back 

together with the signed consent form using the pre-paid envelope provided.  

 

7.  What is this survey about?  

The survey has several parts which ask about different aspects of medicines. The questions try 

to help in identifying any issues about medicines that seem to concern patients who take 

them. The idea is to learn more about how patients are managing with their heart medicines 

and to check if there is anything we can do to help patients get the best out of their medicines 

and reduce any unwanted adverse effects.  

 

8. Is there any disadvantages and risks of taking part? 

Apart from the extra time that you volunteer to complete this survey and sharing with us your 

experience, you should not be disadvantaged at all. There is no risk in taking part in this study.  
 

9. What are the possible benefits of taking part?  

We cannot promise the study will help you, but we will review individual surveys and offer 

participants different options. Some patients will receive an information leaflet which will 

explain to them about the medicines that they are taking for their heart. If we identify that a 

patient is not getting the best out of their medicines we may invite them to take part in a 

future study which will aim to help patients resolve any issues they have with their medicines 

and give them an opportunity to ask questions about medicines and medicines related issues.  
 

The information we get from this study will help us improve our understanding about what we 

can do to help patients get the best out of their medicines. This could involve changing our 

practice and approach to medicines related issues.  
 

If we identify any medicines related issues which might cause you potential harm, we will get 

in touch with you to discuss it and to recommend that you consider raising it with your GP.  

 

10. What happens when the research study stops? 

Once we have received all the surveys, we will review and study them. We will write to you to 

let you know the findings. Depending on the findings, we may offer extra information about 

the medicines taken for the heart or we may offer you to take part in a “medicines review” 

study which will aim to give you an opportunity to discuss your medicines with a specialist who 

will offer you help to get the best out of your medicines and prevent any unwanted effects.    

 

11. What if there is a problem? 

If you have a concern about any aspect of this study, you should ask to speak with the 

researchers who will do their best to answer your question.  If you remain unhappy and wish 

to complain formally, you can do this through the NHS Complaints Procedure.  Details can be 

obtained from the hospital. 
 

In the event that something does go wrong and you are harmed during the research and this is 

due to someone‘s negligence then you may have grounds for a legal action for compensation, 

but you may have to pay your legal costs. The normal National Health Service complaints 

mechanisms will still be available to you.  
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12. Will my taking part in this study be kept confidential? 

Yes. All paper surveys will be stored securely in a locked cabinet in the Academic Unit of 

Cardiovascular Research in the Leeds General Infirmary. We will also enter the information 

into a secure computer data base. Only the ENCOURAGE research team will have access to this 

information.  All information will be held under the provisions of the 1998 Data Protection Act. 
 

The information collected about you may also be shown to authorised people from the UK 

Regulatory Authority and Independent Ethics Committee; this is to ensure that the study is 

carried out to the highest possible scientific standards.  All will have a duty of confidentiality to 

you as a research participant. 
 

We may need to access your medical notes if the information we need is relevant to this study. 

The records obtained while you are in this study as well as related health records will remain 

strictly confidential at all times. 
 

13.  What will happen to the results of this clinical survey? 

The results of the study will be available after it finishes and will usually be published in a 

healthcare journal or be presented at a scientific conference. The data will be anonymous and 

none of the patients involved in the survey will be identified in any report or publication.  
 

Should you wish to see the results, or the publication, please do not hesitate to ask us for 

them.  

 

14. Informing Your General Practitioner (GP) 

If you decide to take part in this study, we will not disclose to your GP any findings which 

identify you without your permission. Your answers will only be reviewed by the researchers. 

In line with good practice your GP will be notified of your participation.  

 

1.   Who has reviewed the study? 

This study was given favourable ethical opinion for conduct in the NHS by the Leeds Central 

Research Ethics Committee. 

 

16. Contact for Further Information 

You are encouraged to ask any questions you wish, before, during or after taking part in this 

study. If you have any questions about the study, please speak to one of us. If you wish to read 

the research on which this study is based, please ask us. If you require any further information 

or have any concerns while taking part in the study please contact one of the Research Team 

Members that are listed below.  
 

Your Research Pharmacist  

Mr. Rani Khatib       
 

Your Cardiology Consultant Conducting this Research  

Prof Alistair Hall      
 

Your Research Nurse 

Christine Morrell  
 

Tel number - 0800 0680311 - (Free Phone) 
 

If you decide you would like to take part please sign the consent form, complete the survey 

and post them back to use using the prepaid envelope provided.  
 

You can have more time to think this over if you are at all unsure. 

 

Thank you for taking the time to read this information sheet and to consider this study. 
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1.7 GP Letter 
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1.8 NHS R&D and REC Application Forms 



Appendix 8                                                                                                                               The Heart Medicines Survey 

 

 

31 

 
 

 

 

 

 



Appendix 8                                                                                                                               The Heart Medicines Survey 

 

 

32 

 
 

 

 

 



Appendix 8                                                                                                                               The Heart Medicines Survey 

 

 

33 

 
 

 

 



Appendix 8                                                                                                                               The Heart Medicines Survey 

 

 

34 

 
 

 

 

 

 

 



Appendix 8                                                                                                                               The Heart Medicines Survey 

 

 

35 

 
 

 



Appendix 8                                                                                                                               The Heart Medicines Survey 

 

 

36 

 
 

 

 

 



Appendix 8                                                                                                                               The Heart Medicines Survey 

 

 

37 



Appendix 8                                                                                                                               The Heart Medicines Survey 

 

 

38 



Appendix 8                                                                                                                               The Heart Medicines Survey 

 

 

39 



Appendix 8                                                                                                                               The Heart Medicines Survey 

 

 

40 

 
 

 

 

 



Appendix 8                                                                                                                               The Heart Medicines Survey 

 

 

41 



Appendix 8                                                                                                                               The Heart Medicines Survey 

 

 

42 



Appendix 8                                                                                                                               The Heart Medicines Survey 

 

 

43 

 
 

 

 

 



Appendix 8                                                                                                                               The Heart Medicines Survey 

 

 

44 



Appendix 8                                                                                                                               The Heart Medicines Survey 

 

 

45 



Appendix 8                                                                                                                               The Heart Medicines Survey 

 

 

46 



Appendix 8                                                                                                                               The Heart Medicines Survey 

 

 

47 

 
 

 

 

 



Appendix 8                                                                                                                               The Heart Medicines Survey 

 

 

48 

 
 

 



Appendix 8                                                                                                                               The Heart Medicines Survey 

 

 

49 



Appendix 8                                                                                                                               The Heart Medicines Survey 

 

 

50 



Appendix 8                                                                                                                               The Heart Medicines Survey 

 

 

51 



Appendix 8                                                                                                                               The Heart Medicines Survey 

 

 

52 



Appendix 8                                                                                                                               The Heart Medicines Survey 

 

 

53 



Appendix 8                                                                                                                               The Heart Medicines Survey 

 

 

54 



Appendix 8                                                                                                                               The Heart Medicines Survey 

 

 

55 



Appendix 8                                                                                                                               The Heart Medicines Survey 

 

 

56 



Appendix 8                                                                                                                               The Heart Medicines Survey 

 

 

57 



Appendix 8                                                                                                                               The Heart Medicines Survey 

 

 

58 



Appendix 8                                                                                                                               The Heart Medicines Survey 

 

 

59 

 
 

 



Appendix 8                                                                                                                               The Heart Medicines Survey 

 

 

60 



Appendix 9                                                                                                                               The Heart Medicines Survey 

 

 

61 

1.9 Letters of Approval 
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1.10 Thank you letter 
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1.11 RANI-1 Microsoft Access® Database 
 
With the help of the Cardiovascular Research Unit’s IT team a special Microsoft Access 

database for tracing, entering, and analysing the Medicine Heart Survey was built under the 

supervision and guidance of the researcher. The database was invaluable in collating the data 

generated by the questionnaires and coding all entries which made it much easier to conduct 

the analysis afterwards. All questions and answers were coded and scales were automatically 

scored. Missing data were also appropriately coded. 

The database was called the RANI-1 database, see the Figure below.  

 

 

First page of the RANI-1 Microsoft Access database for data entry of the Heart Medicines Survey. 

 

The RANI process, on the bottom left hand side, traced the progress of each patient from 

inviting them to the study all the way to data entry and contacting their GP.  

Each patient was given a specific study ID and as can be seen in the Figure below the database 

tabs resembled the Medicine Heart Survey structure. Data was entered for each patient.  

 

A special analysis form was also created to enable the researcher to review and summarise the 

findings about every single patient in the study. The next Figures show the different pages of 

the form which was used by the researcher. The review of the questionnaires was performed 

by the researcher after data entry by the support clerk. Entries were cross checked against the 

original surveys. All patients also received a level 1 medicines review to identify any major 

apparent inappropriate prescribing. Every review was concluded by identifying if the patient 

would be a good candidate for a future adherence improvement intervention study (ADHERE). 

Full outcome of the level 1 medicines review was also summarised in the final page. However, 

the results of this aspect of the study will not be included in this write up.       



Appendix 11                                                                                                                             The Heart Medicines Survey 

 

 

67 

 
The RANI-1 Microsoft Access database, the tabs in the data entry section resembled the structure of the 

Heart Medicines Survey. 

 

 
 

Page 1, the analysis section in RANI-1 database. The researcher completed the knowledge section, Level 

1 Medicines Review & additional comments on adherence scales. 
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Page 2, the analysis section in the RANI-1 database. The researcher commented on the SQ results, BMQ 

and barriers to adherence and completed final outcome of follow up. 

 

 
Page 3, the analysis section in the RANI-1 database. The researcher summarised the outcome of the 

medicines level 1 review. 
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1.12 Level 1 Medicines Review 
 

In 2002, the nationally recognised guidance on medication review, Room For Review, 

defined medicines review as “a structured, critical examination of a patient’s 

medicines with the objective of reaching an agreement with the patient about 

treatment, optimising the impact of medicines, minimising the number of medication 

related problems and reducing waste”(NCMMSP, 2002). The guidance also introduced 

levels of medicines review which were dependent on the level of detail of information 

used for the review. The level 1 medicines review is a prescription review, which is a 

mere technical review of the list of medicines that the patient was prescribed 

(NCMMSP, 2002). The aim of the review is to address issues relating to the prescription 

or medicines prescribed and the presence of the patient is not necessary, nor does 

access to clinical notes.  

 

The researcher screened the list of medicines for underdosing, overdosing, evidence 

based dosing, drug interactions, over the counter medicines, prescribed secondary 

prevention medicines, prescribing of prophylactic medicines (e.g. PPIs) and also 

reviewed the comments made by patients about the indication of each medicine. The 

first aim of this review was to ensure that patients were not at any immediate risk of 

incorrect prescribing. The second aim was to enable the researcher to become familiar 

with the variety of prescribed medicines and issues related to these medicines which 

could impact on adherence and non-adherence. The third aim was to identify any 

medicines related issues that should be addressed in the future to maximize patients’ 

benefit from their medicines and reduce the risk of side-effects and harm.  
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1.13 Leaflets Designed for participants in RANI-1 study  
  

In addition to the thank you letters that were sent to the participants. All patients were 

sent 3 leaflets:   

• Information leaflet about secondary prevention medicines. 

• Information leaflet about the 3 most commonly used herbal remedies and 

supplements. 

• A sublingual glyceryl trinitrate (GTN) card.  

 

The information leaflet about the secondary prevention medicines was designed by 

the researcher to clarify why secondary prevention medicines were prescribed and 

answer the questions raised by many of the study participants. It covered the following 

secondary prevention treatments: aspirin / clopidogrel, statins, beta-blocker, ACEIs / 

ARBss. It also addressed some questions around nitrates. All participants were offered 

to share the leaflets with their GP and encouraged to discuss their medicines with their 

doctor, pharmacist or other healthcare professional. In the event that patients were 

not taking any one of these four recommended groups of drugs, and they were not 

aware why – they were advised to discuss the reason with their GP. The overall 

findings of the survey will be shared with all participants at a later stage through the 

ENCOURAGE newsletter. 

 

During the researcher’s review of patients’ medicines, it was noted that nearly 15% of 

patients were using some sort of a supplement or herbal remedy. The data around 

these findings will not be discussed in this write up. A special leaflet about the 3 most 

commonly used herbal remedies and supplements was designed by the researcher in 

collaboration with a group of Bradford University Pharmacy Undergraduate students. 

The leaflet addressed the main issues that patients need to be aware of when handling 

these medicines.  

 

In addition to reviewing the patients in this study who reported variable levels of 

angina pain, the researcher was involved in the development of a GTN card which 

helped remind patients on how to use their GTN correctly at the point of need (Khatib 

& Keenan, 2011). As all patients in the study had CAD and suffered or were suffering 

from angina, the GTN card was considered to be of great value in advising them on 

how to use their GTN correctly, especially at the point of use.  

 

Copies of leaflets are available upon request.  
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1.14 Agreements with Authors of Adherence 

Assessment Tools 
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From: Donald E. Morisky [mailto:dmorisky@ucla.edu]  
Sent: 09 June 2009 21:21 

To: Rani Khatib 
Subject: RE: 8-item Morisky Score 
 

Here are two recent papers on the MMAS-8 which provide information on the reliability and validity, using different 

validity measures, including criterion references pharmacy fills and blood pressure control..I hope this assists you in 

your research inquiry.. 

 

Don Morisky 

 
At 08:53 AM 6/8/2009, you wrote: 
 

Many thanks for your reply. We are planning a study as part of a doctorate degree to look at the level of non-adherence 
among patients with coronary heart disease patients. Then we are going to put together 3 different interventions and 
evaluate their impact on levels of adherence. The use will be purely for academic purposes, with the aim of publishing 
the findings once the study is complete. I am happy to send you more details once we formulated the protocol.  
  
1)        Would you be happy for us to use the MMAS-8 for this purpose? 
2)        As we are assessing adherence before and after intervention – I wondered if you have any experience or know of 
any studies which used the scale for similar purpose. We trying to decide on size of population and one question was 
about how sensitive is the MMAS-8 scale in identifying change etc. any thoughts would be appreciated. 
  
Many thanks 
  
Rani  
  

-----Original Message----- 
From: Donald E. Morisky [ mailto:dmorisky@ucla.edu]  

Sent: 26 May 2009 06:45 
To: Rani Khatib 

Subject: Re: 8-item Morisky Score 

  
Thank you Dr. Khatib for your note regarding the scoring of the copyrighted MMAS-8.  I am currently on sabbatical 

in Asia and have only now got access to email.  I am attaching a description of the coding system used in calculating 

the total score. If you wish to use this scale in your research, I would be pleased to discuss with you the 

guidelines regarding it use, including possible licensure agreements, as well as waiver of licensure agreements for 

non-profit academic research institutions. 

 

Best wishes, 

 

Dmorisky 
 

Donald E. Morisky, Sc.D., M.S.P.H., SDonald E. Morisky, Sc.D., M.S.P.H., SDonald E. Morisky, Sc.D., M.S.P.H., SDonald E. Morisky, Sc.D., M.S.P.H., Sc.M.  
Professor and Program Director, Predoctoral Training in the Social and Behavioral Determinants of HIV/AIDS Prevention 

Department of Community Health Sciences 

UCLA School of Public Health 

650 Charles E. Young Drive South 

Box 951772 

26-070 CHS 

Los Angeles, CA 90095-1772 

email: dmorisky@ucla.edu 

Phone: (310) 825-8508 

Fax:     (310) 794-1805  

 
At 06:47 AM 5/6/2009, you wrote: 

 
Dear Professor Morisky 
  

I am trying to use the scale to score the adherence of my Coronary Heart Disease patients to their medicines, but struggled to find 

detail on how question 8 (with 5 Likert scale) was scored. I understand the maximum if 8 points and questions 1-7 get 1 point for 
adherence behaviour. What about Question 8? I would be grateful if you may clarify this for me. 

 

Thanks 

  
Rani 
Rani Khatib 
Senior Cardiology Pharmacist Lecturer 
University of Leeds, Pharmacy Practice & Medicines Management Unit, School of Healthcare 

Baines Wing P.O.Box 214, Leeds LS2 9UT  
University Phone: 0113 3431242, University Fax: 0113 3431284 
Hospital Direct Phone: 0113 3922456 
Hospital Switch Board: 01132432799. Bleep : 1139
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1.15 Statistical Tools and Principles Used  
 

1) Sample Size Issues 

 

Standard error is a statistic which is used to represent the margin of error around a 

mean (sample size). Standard errors are smaller in studies with large sample sizes and 

produces narrower confidence intervals (Marston, 2010). In other words the bigger the 

sample-size the more the generalizability of the sample data to the population.  

 

It is important to note that though larger sample size reduces sampling error, it does 

not necessarily reduce the sampling bias, because the random error in the former is 

due to small sample size; whereas sampling bias is due to non-random sampling 

approach which leads to non-representativeness (Smith, 2010). 

  

 

2) Descriptive Statistics 

 

It was also possible to find out if a variable was normally distributed by examining the 

mean and the standard deviation. In normally distributed data, 95% of the data should 

be within two standard deviations either side of the mean (Marston, 2010). 

 

Chi square - As in large tables the interpretation of the Chi square test should be 

carefully examined as it does not specify where any differences lie (Smith, 2010). 

Categories were collapsed (e.g. marital status) to produce larger cell counts to see if 

the chi-square test assumptions hold (Marston, 2010). 

 

 

3) Reliability and Consistency 

 

Reliability of an assessment tool refers to the degree of reproducibility of the 

measurement (Barker et al., 1994). The validity of the instrument establishes whether 

the instrument measures what it is supposed to measure (Braker et. al., 1994). 

Content validity establishes whether or not the items in the instrument adequately 

sample the different aspects of the instrument’s construct (Braker et. al., 1994). 

Because the MMAS-8 was validated in many studies as mentioned earlier, validity will 

not be tested. Furthermore, the study did not have a “gold standard” non-adherence 

measure which would enable testing the validity of the instrument. However, the 

reliability, content validity and consistency of the instrument will be assessed. These 

can be assessed in different ways depending on the measuring instrument and the 

type of consistency one needs to test and here are examples of common methods 

(Barker et. al., 1994): 

• Test-retest reliability – administering the measurement instrument twice and 

comparing findings.  

• Split-half reliability – assuming that all items in the instrument tap the same 

construct, the correlation between two halves of the instrument is tested. Due 

to many different ways that the instrument can be halved the internal 

consistency measure is more favourable.   
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When self-report questionnaires are developed, researchers use various statistical 

methods in order to assess their content validities. Cronbach's α is one type of such 

statistical methods which is most commonly used to measure the internal consistency 

and content validity of the questionnaire or self-report tools. A reliable instrument 

should be consistent in reflecting the construct that it is measuring and Cronbach's α 

assesses the degree to which individual items in the questionnaire represent the 

construct being measured (Field, 2009). It is a coefficient of reliability and is an average 

of the correlation coefficients calculated for several split-halves of the questionnaire. It 

is the most commonly used tool to measure the reliability of scales (Machin et. al., 

2007; Field, 2009). The value of Cronbach's α varies from zero to 1. A value of 1 

indicates a perfect correlation between the items that make up the scale, whereas, a 

value of 0 indicates no correlation between those items (Machin et. al., 2007). Though 

one would like that all items in a questionnaire are related to each other when 

referring to a concept or “construct”, complete correlation (α =1) could indicate that 

most of the questions can be discarded as all the information is contained in one of 

them (Machin et. al., 2007). In other words, some of the questions are redundant if 

they are too closely related. Another limitation of Cronbach’s α is that it is dependent 

on the number of items in the scale and its value increases as the number of items 

increase. Therefore, in cases where there are many items in the scale large value of α 

may be deceiving (Field, 2009). 

 

Cronbach's α is known as an internal consistency estimate of reliability of test scores 

because it will generally increase when the inter-correlations among test questions 

(items) increase (Field, 2009). Generally, when all items measure the same construct, 

the inter-correlations among test items are maximized. Therefore, Cronbach's α is 

widely considered to indirectly indicate the degree to which a set of questions in the 

instrument measures a single unidimensional latent construct (Field, 2009). However, 

this is not necessarily true in all cases, and sometimes data sets with the same α could 

have different constructs (Field, 2009). This is because just like any other average the, 

the average inter-correlation among test items is affected by skew. The average inter-

correlation among test items can be >0, though the modal inter-correlation among test 

items equals zero when the set of items measures several unrelated latent constructs 

(Field, 2009). If there is a suspicion that an instrument is capturing several dimensions 

(i.e. different constructs), then factorial analysis is used to investigate the internal 

structure of the instrument (Barker et. al., 1994).  

 

In this study Cronbach’s α was measured for the MMAS-8 scale to test its internal 

consistency and reliability. Question 5 is a reverse-phrased item, which is usually used 

to reduce response bias, needed to be reversed before conducting the analysis. This 

was because while calculating Cronbach’s α reversed-phrased items reduce the value 

of α and therefore, needed to be reversed before conducting the reliability analysis 

(Field, 2009). For research purposes a Cronbach’s α value of 0.60 is considered 

marginal, and should be more than 0.7 to 0.8 (Braker et. al., 1994; Bland & Altman, 

1997). For clinical purposes Cronbach’s α should at least be 0.90. (Bland & Altman, 

1997) If there are several subscales within a questionnaire, one should calculate 

Cronbach’s α for each subscale individually (Field, 2009). 
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4) Factor Analysis (Principal Component Analysis (PCA)) 

 

The aim of this analysis was to explore the dimensions or constructs in the MMAS-8 

scale and measure the correlation between the different items of the scale. An 

exploratory factorial analysis was conducted on the 8 questions of the MMAS-8. Factor 

analysis is a data reduction technique which is used to identify groups or clusters of 

variables and to examine underlying constructs (factors) and how they influence 

responses to certain variables (Field, 2009).  Factor analysis aims to explore the data 

and generate hypotheses (Dytham, 2011). It is very similar in many ways to correlation 

in that it examines the pattern of correlations between the observed measures 

(Dytham, 2011). Subsets of variables with large correlation coefficients between them 

indicate that such variables may be measuring aspects of the same underlying 

dimension (factor, latent variables) (Field, 2009).  

 

The analysis was carried on 486 patients as it has excluded all cases of missing values 

in any one of the 8 variables. Full SPSS output can be seen in Appendix 16. Because 

factor analysis measures correlation, a matrix of correlations is generated between the 

different variables. The value of the determinant (listed at the bottom of the matrix 

table) was examined as it checked for multicolinearity. A determinant value of 

>0.00001 meant that multicolinearity was not a problem for this dataset, the questions 

correlate and none of the correlation coefficients were particularly large (>0.9), so no 

need to eliminate any questions (Field, 2009). During factorial analysis other statistical 

tests were carried out to check for the reliability of the analysis. The Kaiser-Meyer-

Olkin (KMO) statistic measured sampling adequacy (Field, 2009). It ranges from 0 to 1 

and a value of 0 means factor analysis was likely to be in-appropriate, and value of 1 or 

close to 1 indicated that factor analysis would yield distinct and reliable factors (Field, 

2009).  Values >0.5 were considered acceptable. A value of <0.5 meant that a bigger 

sample was needed or there was a need to reconsider the variables (Field, 2009). The 

interpretation of various ranges is listed below (Field, 2009): 

0.5 – 0.7 = Mediocre value  

0.7 – 0.8 = good 

0.8 – 0.9 = great 

>0.9 = superb 

 

The Bartlett’s test of sphericity is another statistic which was considered in factorial 

analysis. It tested the null hypothesis that the original matrix was an identity matrix. An 

identity matrix meant that all correlation coefficients would be zero. If p-value was 

significant (<0.05) then there was no identity matrix and there were some 

relationships between variables (Field, 2009). 

 

While conducting factorial analysis it was necessary to examine the anti-image 

correlation table. The anti-image correlations were examined mainly by looking at the 

diagonal elements.  Any variable with a value of <0.5 would have been considered for 

exclusion (Field, 2009). Sample size, which can influence the correlation coefficient, 

can affect factor analysis and usually a sample size over 300 is probably adequate, and 

communalities after extraction should be above 0.5 (Field, 2009).  

 

Factorial analysis uses eigenvalues associated with the factors. The eigenvalue 

associated with each linear component (factor) before extraction, after extraction and 
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after rotation were generated. The eigenvalues associated with each factor 

represented the variance explained by that particular linear component. This was 

displayed as a percentage of variance (Field, 2009). Eigenvalues showed how evenly (or 

otherwise) the variances of the matrix were distributed. The dimensions of the data 

were examined by looking at all the eigenvalues for the dataset. The eigenvalue 

associated with a variate indicated the substantive importance of that factor. Factors 

with large eigenvalues were retained. Kaiser’s criterion was set to determine which 

factors to keep and usually the Kaiser’s criterion of retaining factors with eigenvalues 

>1 is used.  

 

To discriminate between factors, factor rotation was used. There are different types of 

rotations:   

• Orthogonal rotation – factors are rotated while keeping them independent or 

unrelated.  

• Oblique rotation – factors are allowed to correlate. The choice is dependent on 

whether there is a good theoretical reason to suppose that factors should be 

related or independent.  

 

Usually it is the orthogonal rotation which is used (Field, 2009). In SPSS it is common to 

use the Varimax orthogonal rotation which attempts to maximize the dispersion of 

loading within factors. Any factor loading of >0.3 was considered important. However, 

it was sample size dependent and for a sample size of 300 a factor loading >0.29 was 

considered important. The importance of the variable to the factor was calculated by 

squaring the loading factor to show the amount of variance in a factor accounted for 

by a variable. With this respect factor loading of >0.4 was used. 

 

In factor analysis, reverse phrasing questions give a negative factor loading and 

therefore need to be reversed. (Field, 2009) Therefore, question 5 was reversed. 

 

As can be seen in Appendix 16, communilaties table was generated (this is a standard 

output in factorial analysis). The table shows the level of common variance for each 

item being analysed. They indicate the proportion of variance explained by the 

underlying factors. Full SPSS output was presented in Appendix 16 and main findings 

will be shown in the Results Chapter.    

 

 

5) Comparisons and Associations 

 

Bivariate analysis is usually used initially to explore relationships between variables 

(Smith, 2010). Depending on the type of the variables, various appropriate tests were 

used. Crosstabulations were used to look at categorical variables and explore possible 

associations between the variables and adherence. Two sided tests were used. The 

null hypothesis was that there was no difference between the adherent and non-

adherent groups in regards to the variable being tested.  

 

For categorical data the chi-square test (χ2 test) was used to establish if there was a 

relationship between two categorical variables by comparing the percentages in each 

cell. The test has the assumption that all cells have an expected count of >1 and 80% of 

cells have an expected count of > 5 (Marston, 2010). In large tables (i.e. variables with 
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a large number of categories), the interpretation of the Chi square test should be 

carefully examined as it does not specify where any differences lie (Smith, 2010). It is 

sometimes possible to collapse categories to produce larger cell counts to see if the 

chi-square test assumptions hold (Marston, 2010). This was carried out on the marital 

status variable for example. The Fisher’s exact test was used when the assumptions if 

the chi-square test were violated (i.e. if less than 5 cases were expected in any of the 

cells). 

 

Means of parametric variables which had normal distribution were compared using the 

independent samples t-test. This test was used to identify if there was a statistically 

significant difference in means of two groups (Marston, 2010). If the data was not 

normally distributed then non-parametric tests were used. 

   

Non-parametric tests use ranking and median and interquartile ranges are used with 

the p-values of these tests (Marston, 2010). The Mann-Whitney U test is the 

equivalent of the independent samples t-test. The test provides a p-value only. It 

compares if the distributions of the two samples in terms of rank are similar. The ranks 

of the two groups are compared. The test assesses if the difference in the ranks could 

have occurred by chance (Smith, 2010).  

 

Kruskal-Wallis H test was also occasionally used. This is another non-parametric test 

which is similar to Mann-Whitney U test, but was used when more than two groups 

are being compared (Smith, 2010). It is the non-parametric equivalent of one-way 

analysis of variance (ANOVA) test. 

  

p-values (2-sided) were calculated using the above various statistical methods. p-

values of <0.05 were considered statistically significant and indicated that the null 

hypothesis of no difference or no association was rejected. All p-values <0.001 were 

reported as <0.001 rather than the actual value (Marston, 2010). All p-value reported 

were two-sided because both directions of the effect or trend were considered 

possible. This was based on non-directional hypotheses, where it was assumed that 

the effect of the variables on adherence could have gone either way (i.e. increase or 

decrease adherence) (Howitt and Cramer, 2011).      

 

 

6) Sensitivity, Specificity, Positive and Negative Predictive Values 

 

The above values were calculated as follows: 

 

Sensitivity = TP/(TP+FN) 

Specificity = TN/(FP+TN) 

Positive predictive value (PPV) = TP/(TP+FP) 

Negative predictive value (NPV) = TN/(TN+FN) 

 

Where:  True positives = TP, False negatives = FN, False positives = FP, True negatives = 

TN 

 

Example: the sensitivity is the proportion of AE positive (predicted non-adherent) that 

were true positive (found to be non-adherent by MMAS-8 (excluding Qn5) or SQ scale). 
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Specificity is the proportion of AE negative (predicted adherent) that were true 

negative (found to be adherent by the MMAS-8 (excluding Qn5) or SQ scale). These 

values were calculated manually by the researcher as SPSS does not calculate these 

values. 

 

7) Kappa statistic  

 

Kappa statistic (Cohen’s Kappa) was used to quantify the level of agreement between 

the adherence assessment scales used in the study. Kappa usually ranges from 0 to 1 

and values near or less than zero suggest that agreement is attributable to chance 

alone, and 1 suggests a perfect agreement (Marston, 2010). The agreements between 

the various scales were tested using this statistic. Because the SPSS package does not 

calculate the 95% confidence interval (CI) for this statistic, it will be calculated 

manually using the equation (Estimate ± 1.96 x SE) where SE is standard error. The 

interpretation and conclusion about the kappa statistic outcome was in accordance 

with the recommendations made by Landis and Koch (1977) for all statistically 

significant Kappas:  

 

к < 0  Poor agreement 

к = 0.0 – 0.20 Slight agreement 

к = 0.21 – 0.40 Fair agreement 

к = 0.41 – 0.60 Moderate agreement 

к = 0.61 – 0.80 Substantial agreement 

к = 0.81 – 1.00 Almost perfect agreement 

 

It is usually desirable to have a kappa statistic >0.60. The p-value for kappa is not 

always reported since the null hypothesis of no association is not always logical 

(Marston, 2010). 

 

 

8) Building a Regression Model 

 

Regression analysis is one of the most commonly used multivariate statistical methods 

in the analysis of quantitative data. It aims to identify variables (independent) that can 

be predictive of the dependent variable. (Smith, 2010) To further explore the 

relationships between the different variables and patients’ adherent and non-adherent 

status multiple logistic regression was used. Because more than one independent 

variable were used in building the regression model it is called “multiple”. Logistic 

regression allows investigating relationships and testing for a categorical outcome 

variable (dependant variable) and continuous or categorical predictor variables 

(independent variables). (Field, 2009) The null hypothesis in the logistic regression 

model for each variable would be that there is no relationship between the dependent 

variable and the independent variable being examined in the model. (Marsdon, 2010) 

Independent variables will be included in the logistic regression model systematically. 

All variables which were shown in the bivariate analysis (using Chi square test, Fishers 

Exact test, Mann Whitney U test, or Independent samples t-test) to have a statistical 

significant difference were listed as candidates. Based on the researcher’s clinical 

knowledge, literature review, and the bivariate comparisons which were carried out to 
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compare the adherent and non-adherent groups the following variables were 

individually tested using the SPPS logistic regression function to check for the 

relationship between the following variables and the probability of non-adherence: 

 
• Age 

• Gender 

• Diabetes 

• Angina Status 

• MI Status 

• Bypass Status 

• Angioplasty Status 

• Trial background 

• Specific Necessity Score 

• Specific Concern Score 

• General Overuse Score  

• General Harm Score  

• Number of medicines 

• Number of doses per day  

 

 

• Number of administrations per day 

• GTN use 

• GTN monthly use 

• Being on any one of the 6 secondary prevention 

medicines 

• Number of secondary prevention medicines per day 

• Number administrations of secondary prevention 

medicines per day 

• Knowledge about individual secondary prevention 

medicines 

• Overall average knowledge about secondary prevention 

medicines 

• Needing solution or alternative to the four possible 

barriers to adherence. 

The following variables had a p-value of <0.25 in the univariate analysis and were 

retained to include in the multivariate model (MMAS-8 (excluding Qn5) or SQ):  

 
• Age 

• Gender 

• Diabetes 

• Bypass Status 

• Angioplasty Status 

• Specific Necessity Score 

• Specific Concern Score 

• General Overuse Score   

• General Harm  Score 

 

• Number of doses per day 

• Number of administrations per day 

• Being on statins, ACEI, aspirin 

• Number administrations of secondary prevention 

medicines per day 

• Knowledge about aspirin, ACEI, BB 

• Overall average knowledge about secondary 

prevention medicines 

• Needing solution or alternative to reading labels, 

getting repeat prescriptions. 

 

The following were excluded from the model building because their individual p-value 

was >0.25: 

Angina Status, MI Status, Trial background, Number of medicines, GTN use, GTN 

monthly use, Being on clopidogrel, BB, ARBs, Number of secondary prevention 

medicines per day, Knowledge about clopidogrel, ARBs, statins, Needing solution or 

alternative to opening bottles, swallowing tablets.  

 

A correlation matrix (using Spearman’s co-efficient) for all variables considered for the 

model was created and reviewed for any evidence of collinearity. According to the 

estimated coefficients, there was no very high or significant correlation between 

variables to suggest collinearity. 

 

The variables related to the knowledge about certain secondary prevention medicines 

were excluded as patients who were not on that specific medicine could not be judged 

if they knew or did not know about that medicine which would create vast number of 

missing values which would limit the data available for model estimation.  
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The sample size needed to produce a reliable regression model depends on the size of 

the effect which we are attempting to detect. (Field, 2010) Some references simplify it 

by estimating that 15 cases of data are needed per predictor. The general rule is that 

the bigger the sample size included the better. (Field, 2010)   

 

Three approaches were used to build the model in order to ensure that no significant 

independent variables (predictors) were missed. The stepwise methods (approach 2 

and 3) are usually considered to be inappropriate for theory testing and justified when 

used for exploratory work in the absence of researched backed hypotheses. (Field, 

2009) The literature does not support the theory testing of each single variable in this 

study. Therefore, the various approaches were used to enable further exploration of 

associations. Because of the suppressor effects (predictor’s effect is significant only 

when another variable is held constant), the backward method is usually favoured over 

the forward method. (Field, 2009)      

 

Coding – appropriate coding was ensured during the building of the regression model 

in order to make interpretation easier. The dependent variable was coded as 0 and 1 

and the category most important (non-adherence) was coded as 1. (Marston, 2010) 

 

Approach 1 – The forced entry method (Enter) 

All the variables were included together in the model and tested. Variables with the 

largest insignificant p-value (>0.05) were removed individually and the remodel 

refitted. This individual variable removal is important because when each time one of 

the variables is removed the significance of the rest of the variables left in the model 

changes. (Marston, 2010) The process was repeated and the removal of variables 

stopped when all independent variables had a significant p-value of <0.05. This was 

considered the final model. Important statics were reported for the overall model such 

as the model’s χ
2
 and p-value which indicated whether the model was significant or 

not (p-value needs to be <0.05), the Hosmer and Lemeshow Test (HLT) p-value to 

explain the overall goodness-of-fit of the model (p-value needs to be >0.05) and the 

overall prediction ability of the model (the higher the percentage the better). (Field, 

2009; Marston, 2010)  

 

Sometimes it may be acceptable to keep non-significant independent variables in the 

model to control for the variable effect. (Marston, 2010)  

 

Approach 2 – The Forward Stepwise method (Likelihood Ratio)  

In this method the SPSS software begins with a model with only a constant. Single 

predictors are added based on specific criterion (the variable with the most significant 

score statistic). The programmes proceeds until no variables have a significant score 

statistic. The model is examined at every step and the programme removes any 

variable which makes little difference to how well the model fits the observed data 

(using likelihood ratio). The likelihood ratio statistic estimates how well the model fits 

the observed data. (Field, 2009) 

       

Using Forward Stepwise (Likelihood Ratio) the best model identified was presented in 

Appendix 16.   
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Approach 3 – The Backward Stepwise method (Likelihood Ratio) 

This method uses similar removal criteria as described in approach 2. However, it 

starts by including all predictors and the programme checks the effect of removing 

each one of the predictors on how well the model fits the observed data. (Field, 2009) 

The predictor which had least effect was removed first. The model produced by using 

Backward Stepwise (Likelihood Ratio) method was presented in Appendix 16.  

 

The models produced by the three approaches were compared and the model which 

was considered more comprehensive, clinically logical, and explains more of the 

observed data was used and presented in the Results Chapter. All detailed statistics of 

building the models are in Appendix 16. Models were built for non-adherent patients 

according to: (1) the MMAS-8 (excluding Qn5) or SQ scales, (2) Factor 1 (MMAS-8) and 

(3) Factor 2 (MMAS-8). 

  

When data are analysed using logistic regression odds ratio are reported. Odds ratio is 

the ratio of the odds of an event occurring to the odds of it not occurring. (Marston, 

2010) The dependent variable is more likely to occur when the odds ratio is greater 

than one, and less likely to occur when less than 1. (Marston, 2010) In continuous 

independent variables the odds ratio are for one unit change. If there are two units 

change then the odds ratio for that would be (odds ration) x (odds ratio) or (odds 

ratio)
2
. (Marsden, 2010) Often the confidence interval is quoted with odds ratio and if 

it does not include 1 then the difference is statistically significant.  

 

Only relevant values from the final table of the logistic regression were reported and 

the rest of the output was populated in Appendix 16. The table contained the log odds 

ratio (B), standard error for log odds ratio (SE), the Wald statistic, degrees of freedom 

(df), p-value (Sig.), odds ratio (Exp(B)), and 95% confidence interval for the odds ratio. 

The summary tables in the Results Chapter will only contain odds ratios, 95% 

confidence intervals and p-values.    

 

The following variables had a p-value of <0.25 and were retained to include in the 

Factor 1 non-adherents model:  

 
• Age 

• Gender 

• Diabetes 

• Bypass Status 

• Angioplasty Status 

• Marital Status 

• Specific Necessity Score 

• Specific Concern Score 

• General Overuse Score  
 

• Number of meds per day 

• Number of doses per day Number of administrations per day 

• Being on statin, aspirin 

• Overall average knowledge about secondary prevention 

medicines 

• Number administrations of secondary prevention medicines per 

day 

• Needing solution or alternative to reading labels, getting repeat 

prescriptions. 
 

The variables for Factor 2 with a p-value of <0.25 were as follows: 

• Age 

• Gender 

• Diabetes 

• Angioplasty Status 

• Specific Necessity Score 

• Specific Concern Score  

• Number of Meds per day  

• Number of doses per day 

• Number of administrations per day 

• Being on statin, aspirin, BB 

• Overall average knowledge about secondary prevention 

medicines 
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• General Overuse Score 

• General Harm Score 

• Needing solution or alternative to reading labels, opening 

bottles, swallowing tablets, getting repeat prescriptions. 

 

9) Interactions  

 

An interaction effect is the effect of two or more variables in combination on the 

outcome. The independent variables interact if the effect of one of the variables on 

the outcome differs depending on the level of the other variable (Field, 2009). 

Interaction is also known as conditional relationship in which the relationship between 

two variables depends on the specific values of a third variable (Argyrous, 2011). 

Interactions were explored wherever the researcher suspected the existence of such 

effect. For example, gender, age and adherence.   
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a  Test distribution is 
Normal. 

b  Calculated from 
data. 

1.16 Detailed Results and Additional Statistical Tests 
 

Checking for Normality of Distribution 
 

Using the P-P plot, K-S test and a histogram 
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One-Sample Kolmogorov-Smirnov Test 
 

  Age2 

N 503 

Normal Parameters(a,b) 
Mean 68.7986 

Std. Deviation 9.08742 

Most Extreme 
Differences 

Absolute .055 

Positive .032 

Negative -.055 

Kolmogorov-Smirnov Z 1.232 

Asymp. Sig. (2-tailed) .096 

 

K-S Test is a low 

powered test so it is 

best to use higher 

cut off e.g. p value 

of 0.1.  

p-value = 0.096 so 

the null hypothesis 

(normality) is 

rejected.  
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One-Sample Kolmogorov-Smirnov Test 
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  No_Med 

N 503 

Normal Parameters(a,b) 
Mean 7.1014 

Std. Deviation 3.05521 

Most Extreme 
Differences 

Absolute .136 

Positive .136 

Negative -.079 

Kolmogorov-Smirnov Z 3.039 

Asymp. Sig. (2-tailed) .000 

a  Test distribution is Normal. 
b  Calculated from data. 
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K-S Test is a low 

powered test so it is 

best to use higher 

cut off e.g. p-value 

of 0.1.  

p-value < 0.001 so 

the null hypothesis 

(normality) is 

rejected.  
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Comparison Tables for adherent vs. non-adherent patients 

according to the MMAS-8 scale (including Qn5) 
 

Table – Comparing demographics of adherent versus non-adherent groups according to MMAS-8 

 Adherent (n=253) Non-adherent (n=247) 

Variable Description Description 

Age* Median = 71 

Min = 45, Max = 92 

Percentiles 25 = 65,  50 = 71, 75 = 76 

Median = 67 

Min = 38, Max = 92 

Percentiles 25 = 63,  50 = 67, 75 = 74 

Gender† Males  = 200 

Females  = 53 

Males = 202 

Females = 45 

Post Code† LS = 104 

WY(excl. LS) = 123 

Other = 26 

LS = 110 

WY(excl. LS) = 110 

Other = 27 

Ethnic Origin† 
White = 228 

South Asian = 1 

Unknown = 24 

White = 231 

South Asian = 1 

Mixed Race = 1 

Unknown = 14 

Marital Status† 
(not known was 

treated as missing 

data in final 

calculations) 

Single = 2 

Married = 125 

Widow / Widower = 4 

Divorced/Separated = 7 

Not Known = 115 

Single = 8 

Married = 120 

Widow / Widower = 6 

Divorced/Separated = 3 

Not Known = 110 

*p-value (2-sided) <0.0001 (Mann-Whitney), †statistically insignificant (Chi-square test or Fisher’s Exact test), bolded variables are 

statistically significant. 

 
Table– Comparing co-morbidities and cardiac history of adherent versus non-adherent group according to MMAS-8 

 Adherent (n=253) Non-adherent (n=247) 

Variable Description Description 

Diabetic† Yes = 36 

No = 217 

Yes = 26 

No = 221 

Hypothyroid† Yes = 17 

No = 236 

Yes = 15 

No = 232 

Angina Status* 
(not known was treated as 

missing data in final calculations) 

Yes = 23 (9.1%) 

No = 105 (41.5%) 

Not Known = 125 (49.4%) 

Yes = 41 (16.6%) 

No = 82 (33.2%) 

Not Known = 124 (50.2%) 

MI† Yes = 175 

No = 78 

Yes = 171 

No = 76 

Bypass * Yes = 107 (42.3%) 

No = 146 (57.7%) 

Yes = 83 (33.6%) 

No = 164 (66.4%) 

Angioplasty* Yes = 133 (52.6%) 

No = 120 (47.4%) 

Yes = 152 (61.5%) 

No = 95 (38.5%) 

Trial Background† Family Heart Study = 142 

OPERA = 89 

SIGNIFY = 22 

Family Heart Study = 141 

OPERA = 93 

SIGNIFY = 13 

*p-value (2-sided) <0.05 (Chi-square test), †statistically insignificant (Chi-square test or Fisher’s Exact test), bolded variables are 

statistically significant. 
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Table  – Comparing descriptive statistics related to medicines taken by adherent versus non-adherent group 

according to MMAS-8 

 

 Adherent (n=253) Non-adherent (n=247) 

Variable Description Description 

Number of 

Medicines† 
Median = 7 

Min = 2, Max = 18 

Percentiles 25 = 5, 50 = 7, 75 = 9 

Median = 7 

Min = 2, Max = 20 

Percentiles 25 = 5, 50 = 7, 75 = 9 

Number of doses per 

day† 
Median = 7 

Min = 1, Max = 24 

Percentiles 25 = 5, 50 = 7, 75 = 9 

Median = 6 

Min = 2, Max = 22 

Percentiles 25 = 5, 50 = 6, 75 = 10 

Total number of daily 

administrations† 
Mean = 2.47 (SD = ± 0.85) 

Median = 2 

Min = 1, Max = 4 

Percentiles  25= 2, 50 =2, 75 = 3 

Mean = 2.34 (SD = ± 0.78) 

Median = 2 

Min = 1, Max = 4 

Percentiles  25= 2, 50 =2, 75 = 3 

 

GTN possession‡ Yes = 180 

No = 70 

Yes = 185 

No = 56 

GTN Use‡ Yes = 88 

No = 153 

Yes = 92 

No = 132 

GTN Monthly Use† Mean = 15.96 

SD = ± 29.50 

Mean = 18.93 

SD = ± 44.46 

 

On the following 

secondary 

prevention medicines 

Aspirin = 215‡ 

Clopidogrel = 29‡ 

Beta Blockers = 185‡ 

ACEI = 145‡ 

ARBs = 54‡ 

Statins = 243‡ 

Aspirin = 222 

Clopidogrel = 30 

Beta Blockers = 169 

ACEI = 145 

ARBs = 50 

Statins = 231 

Number of secondary 

prevention doses per 

day† 

Mean = 3.54 (SD = ± 1.14) 

Median = 4 

Min = 0, Max = 7 

Percentiles 25 = 3, 50 = 4, 75 =4 

Mean = 3.49 (SD = ± 1.05) 

Median = 4 

Min = 0, Max = 6 

Percentiles 25 = 3, 50 = 4, 75 = 4 

Total number of daily 

administrations of 

secondary 

prevention 

medicines† 

Mean = 1.94 (SD = ± 0.55) 

Median = 2 

Min = 0, Max = 4 

Percentiles  25= 2,  50 =2, 75 = 2 

Mean = 1.86 (SD = ± 0.54) 

Median = 2 

Min = 0, Max = 3 

Percentiles  25= 2, 50 =2, 75 = 2 

On at least FOUR 

secondary 

prevention 

medicines‡ 

Yes = 137 

No = 116 

Yes = 124 

No = 123 

Note that n for each secondary prevention medicine is different. It is a total of “Y” + “N” 

Knowledge about 

secondary 

prevention medicines 

 
(Yes = Specific Knowledge) 

(No = General or no 

knowledge) 

Aspirin*- Yes = 102(47%), No =113(53%) 

Clopidogrel ‡-  Yes = 16, No = 13 

BB‡ - Yes = 60, No = 124 

ACEI ‡ - Yes = 49, No = 96 

ARBs‡- Yes = 25, No = 29 

Statin‡- Yes = 160, No = 83 

 

Aspirin- Yes =127(57%), No =95(43%) 

Clopidogrel -  Yes = 12, No = 18 

BB - Yes = 67, No = 99 

ACEI - Yes = 59, No = 84 

ARBs - Yes = 21, No = 30 

Statin - Yes = 155, No = 76 

 

*p-value (2-sided) <0.05 (Chi-square test), †statistically insignificant (Mann-Whitney U test OR independent sample t-test), 

‡statistically insignificant (Chi-square test or Fisher’s Exact test), bolded variables are statistically significant. 
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Cronbach’s alpha calculations - Scale: MMAS-8 Morisky scale 
 

Case Processing Summary 

 N % 

Cases Valid 486 96.6 

Excluded
a
 17 3.4 

Total 503 100.0 

a. Listwise deletion based on all variables in the procedure. 

Reliability Statistics 

Cronbach's Alpha 

Cronbach's Alpha 

Based on 

Standardized 

Items N of Items 

.495 .542 8 

Item Statistics 

 Mean Std. Deviation N 

Forget_scored .8148 .38885 486 

NotTake_scored .9465 .22526 486 

Stopped_scored .9383 .24091 486 

Travel_scored .9486 .22112 486 

Yesterday_25 .9033 .29586 486 

Control_scored .9897 .10101 486 

Hassled_scored .9177 .27511 486 

Remember_scored .8909 .16510 486 
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Inter-Item Correlation Matrix 

 Forget_scored NotTake_scored Stopped_scored Travel_scored Yesterday_25 Control_scored Hassled_scored Remember_scored 

Forget_scored 1.000 .452 .120 .321 -.120 .056 .069 .624 

NotTake_scored .452 1.000 .053 .193 -.047 .066 .095 .383 

Stopped_scored .120 .053 1.000 .056 -.026 .143 .203 .154 

Travel_scored .321 .193 .056 1.000 -.076 .161 .134 .312 

Yesterday_25 -.120 -.047 -.026 -.076 1.000 .036 -.022 -.111 

Control_scored .056 .066 .143 .161 .036 1.000 .118 .056 

Hassled_scored .069 .095 .203 .134 -.022 .118 1.000 .199 

Remember_scored .624 .383 .154 .312 -.111 .056 .199 1.000 

Summary Item Statistics 

 
Mean Minimum Maximum Range 

Maximum / 

Minimum Variance N of Items 

Item Means .919 .815 .990 .175 1.215 .003 8 

Item-Total Statistics 

 
Scale Mean if Item 

Deleted 

Scale Variance if 

Item Deleted 

Corrected Item-

Total Correlation 

Squared Multiple 

Correlation 

Cronbach's Alpha if Item 

Deleted 

Forget_scored 6.5350 .519 .408 .464 .362 

NotTake_scored 6.4033 .707 .373 .225 .410 

Stopped_scored 6.4115 .764 .182 .072 .477 

Travel_scored 6.4012 .734 .308 .150 .434 

Yesterday_25 6.4465 .871 -.108 .020 .602 

Control_scored 6.3601 .857 .172 .053 .487 

Hassled_scored 6.4321 .732 .193 .091 .476 

Remember_scored 6.4588 .719 .546 .438 .384 
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Intraclass Correlation Coefficient 

 Intraclass 

Correlation
a
 

95% Confidence Interval F Test with True Value 0 

Lower Bound Upper Bound Value df1 df2 Sig 

Single Measures .109
b
 .084 .137 1.981 485 3395 .000 

Average Measures .495
c
 .424 .560 1.981 485 3395 .000 

Two-way mixed effects model where people effects are random and measures effects are fixed. 

a. Type C intraclass correlation coefficients using a consistency definition-the between-measure variance is excluded from the 

denominator variance. 

b. The estimator is the same, whether the interaction effect is present or not. 

c. This estimate is computed assuming the interaction effect is absent, because it is not estimable otherwise. 

 

Factor Analysis SPSS for MMAS-8  
 

The aim of this analysis is to explore the dimensions or constructs in the MMAS-8 scale and measure the correlation between the different items of the scale. An exploratory 

factorial analysis was conducted on the 8 questions with orthogonal rotation (varimax). The analysis was carried on 486 patients as it has excluded all cases of missing values in any 

one of the 8 variables. Full SPSS output can be seen on the next pages.  The determinant of the correlation matrix was 0.345 which is bigger that the cut off value of 0.00001. This 

means that multicolinearity is not a problem for this data (Field, 2009). The questions correlate and none of the correlation coefficients were particularly large (>0.9), so no need 

to eliminate any questions. The Kaiser-Meyer-Olkin (KMO) measure verified the sampling adequacy for the analysis and it was 0.698. As the value is >0.5 it is acceptable and 

indicates that the patterns of correlations are relatively compact and so factor analysis should yield distinct and reliable factors (Field, 2009). Bartlett’s test of sphericity revealed 

that χ2 = 518.204, p < 0.001 and therefore the null hypothesis that the original matrix is an identity matrix (all correlation coefficients would be zero) is rejected and there are 

some relationships between variables (Field, 2009). The examination of the anti-image correlations or the measure of sampling adequacy shows that the diagonal elements are all 

> 0.5 for variables. Any variable with a value of <0.5 should be considered for exclusion.  

 

Initial eigenvalues identified 8 components (equal to the number of questions). In this factorial analysis Kaiser’s criterion of retaining factors with eigenvalues >1 was used. The 

extraction of factors with eigenvalues >1 identified 2 factors or components. The communilaties table shows the level of common variance for each question. They indicate the 

proportion of variance explained by the underlying factors. Question 1 has a common associated variance of 72.5% whereas question 5 had only 8.9%. Before rotating, Qn1, Qn2, 

Qn4, and Qn8 load highly onto the first factor, and Qn3, Qn6 and Qn7 load highly onto the second factor. Qn5 does not seem to load onto either of the factors.  

SPSS used the extraction method of principal component analysis, rotation method of Varimax with Kaiser Normalization.  Rotation converged in 3 iterations and the same 

questions were loaded onto the same factors. However, the values of loading for most of the questions were bigger. Factor loading after rotation is shown in the SPSS output.   
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The common themes that can be identified between these grouped questions are as follows: Qn1, Qn2, Qn4 and Qn8 – seem to focus mainly on non-intentional and patient 

related cause of none-adherence i.e. forgetfulness. Though, Qn2 can have an element of intentional non-adherence as well. But it seems that the majority of those who answered 

it were possibly considering mainly forgetfulness. Medicines related intentional non-adherence is seen more in Qn3, Qn6 and Qn7. Qn3 and Qn6 reflect intentional non-adherence 

and Qn7 possibly has the two elements of intentional and non-intentional components. However, it seems that the majority who answered this question could have an intentional 

non-adherence element driving them. In essence if one’s medicines cause a lot of hassle, one may intentionally decide not to take them in order to reduce this hassle. 

 

Descriptive Statistics 

 Mean Std. Deviation Analysis N 

Forget_scored .8148 .38885 486 

NotTake_scored .9465 .22526 486 

Stopped_scored .9383 .24091 486 

Travel_scored .9486 .22112 486 

Control_scored .9897 .10101 486 

Hassled_scored .9177 .27511 486 

Remember_scored .8909 .16510 486 

Yesterday_25 .9033 .29586 486 

 

 

Correlation Matrix
a
 

 Forget_ NotTake_ Stopped_ Travel_scored Control_scored Hassled Remember Yesterday_25 

Correlation Forget_scored 1.000 .452 .120 .321 .056 .069 .624 -.120 

NotTake_scored .452 1.000 .053 .193 .066 .095 .383 -.047 

Stopped_scored .120 .053 1.000 .056 .143 .203 .154 -.026 

Travel_scored .321 .193 .056 1.000 .161 .134 .312 -.076 

Control_scored .056 .066 .143 .161 1.000 .118 .056 .036 

Hassled_scored .069 .095 .203 .134 .118 1.000 .199 -.022 
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Remember_scored .624 .383 .154 .312 .056 .199 1.000 -.111 

Yesterday_25 -.120 -.047 -.026 -.076 .036 -.022 -.111 1.000 

Sig. (1-tailed) Forget_scored  .000 .004 .000 .107 .064 .000 .004 

NotTake_scored .000  .122 .000 .072 .018 .000 .151 

Stopped_scored .004 .122  .107 .001 .000 .000 .283 

Travel_scored .000 .000 .107  .000 .002 .000 .047 

Control_scored .107 .072 .001 .000  .005 .108 .217 

Hassled_scored .064 .018 .000 .002 .005  .000 .314 

Remember_scored .000 .000 .000 .000 .108 .000  .007 

Yesterday_25 .004 .151 .283 .047 .217 .314 .007  

a. Determinant = .345 

 

 

Inverse of Correlation Matrix 

 
Forget_

scored 

NotTake_scor

ed Stopped_scored Travel_scored Control_scored Hassled_scored 

Remember_score

d Yesterday_25 

Forget_scored 1.864 -.448 -.071 -.231 .004 .145 -.929 .084 

NotTake_scored -.448 1.290 .034 -.033 -.042 -.050 -.200 -.017 

Stopped_scored -.071 .034 1.077 .034 -.131 -.186 -.099 .013 

Travel_scored -.231 -.033 .034 1.177 -.160 -.089 -.184 .045 

Control_scored .004 -.042 -.131 -.160 1.056 -.081 .035 -.053 

Hassled_scored .145 -.050 -.186 -.089 -.081 1.100 -.229 .005 

Remember_scored -.929 -.200 -.099 -.184 .035 -.229 1.779 .053 

Yesterday_25 .084 -.017 .013 .045 -.053 .005 .053 1.021 
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KMO and Bartlett's Test 

Kaiser-Meyer-Olkin Measure of Sampling Adequacy. .698 

Bartlett's Test of Sphericity Approx. Chi-Square 512.203 

df 28 

Sig. .000 

Anti-image Matrices 

 Forget_scored NotTaken Stopped_scored Travel_scored Control_scored Hassled Remember Yesterday 

Anti-image Covariance Forget_scored .536 -.186 -.035 -.105 .002 .071 -.280 .044 

NotTake_scored -.186 .775 .024 -.022 -.031 -.035 -.087 -.013 

Stopped_scored -.035 .024 .928 .026 -.115 -.157 -.052 .012 

Travel_scored -.105 -.022 .026 .850 -.128 -.068 -.088 .037 

Control_scored .002 -.031 -.115 -.128 .947 -.070 .018 -.049 

Hassled_scored .071 -.035 -.157 -.068 -.070 .909 -.117 .005 

Remember_scored -.280 -.087 -.052 -.088 .018 -.117 .562 .029 

Yesterday_25 .044 -.013 .012 .037 -.049 .005 .029 .980 

Anti-image Correlation Forget_scored .656
a
 -.289 -.050 -.156 .003 .101 -.510 .061 

NotTake_scored -.289 .794
a
 .029 -.027 -.036 -.042 -.132 -.015 

Stopped_scored -.050 .029 .665
a
 .030 -.123 -.171 -.072 .013 

Travel_scored -.156 -.027 .030 .805
a
 -.143 -.078 -.127 .041 

Control_scored .003 -.036 -.123 -.143 .613
a
 -.075 .025 -.051 

Hassled_scored .101 -.042 -.171 -.078 -.075 .614
a
 -.164 .005 

Remember_scored -.510 -.132 -.072 -.127 .025 -.164 .685
a
 .040 

Yesterday_25 .061 -.015 .013 .041 -.051 .005 .040 .790
a
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Correlation Matrix
a
 

 Forget_ NotTake_ Stopped_ Travel_scored Control_scored Hassled Remember Yesterday_25 

Correlation Forget_scored 1.000 .452 .120 .321 .056 .069 .624 -.120 

NotTake_scored .452 1.000 .053 .193 .066 .095 .383 -.047 

Stopped_scored .120 .053 1.000 .056 .143 .203 .154 -.026 

Travel_scored .321 .193 .056 1.000 .161 .134 .312 -.076 

Control_scored .056 .066 .143 .161 1.000 .118 .056 .036 

Hassled_scored .069 .095 .203 .134 .118 1.000 .199 -.022 

Remember_scored .624 .383 .154 .312 .056 .199 1.000 -.111 

Yesterday_25 -.120 -.047 -.026 -.076 .036 -.022 -.111 1.000 

Sig. (1-tailed) Forget_scored  .000 .004 .000 .107 .064 .000 .004 

NotTake_scored .000  .122 .000 .072 .018 .000 .151 

Stopped_scored .004 .122  .107 .001 .000 .000 .283 

Travel_scored .000 .000 .107  .000 .002 .000 .047 

Control_scored .107 .072 .001 .000  .005 .108 .217 

Hassled_scored .064 .018 .000 .002 .005  .000 .314 

Remember_scored .000 .000 .000 .000 .108 .000  .007 

Yesterday_25 .004 .151 .283 .047 .217 .314 .007  

a. Measures of Sampling Adequacy(MSA) 
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Communalities 

 Initial Extraction 

Forget_scored 1.000 .725 

NotTake_scored 1.000 .470 

Stopped_scored 1.000 .440 

Travel_scored 1.000 .320 

Control_scored 1.000 .399 

Hassled_scored 1.000 .431 

Remember_scored 1.000 .673 

Yesterday_25 1.000 .089 

Extraction Method: Principal Component Analysis. 

Total Variance Explained 

Component 

Initial Eigenvalues Extraction Sums of Squared Loadings Rotation Sums of Squared Loadings 

Total % of Variance Cumulative % Total % of Variance Cumulative % Total % of Variance Cumulative % 

1 2.328 29.099 29.099 2.328 29.099 29.099 2.172 27.147 27.147 

2 1.219 15.235 44.334 1.219 15.235 44.334 1.375 17.187 44.334 

3 .996 12.447 56.781       

4 .926 11.572 68.353       

5 .830 10.371 78.724       

6 .747 9.336 88.060       

7 .601 7.508 95.568       

8 .355 4.432 100.000       

Extraction Method: Principal Component Analysis. 
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Component Matrix
a
 

 
Component 

1 2 

Forget_scored .807 -.271 

NotTake_scored .644 -.236 

Stopped_scored .296 .594 

Travel_scored .563 .052 

Control_scored .225 .590 

Hassled_scored .335 .564 

Remember_scored .809 -.139 

Yesterday_25 -.201 .220 

Extraction Method: Principal Component Analysis. a. 2 components extracted. 
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Reproduced Correlations 

 Forget_scored NotTake Stopped Travel Control Hassled Remember Yesterday 

Reproduced Correlation Forget_scored .725
a
 .584 .078 .441 .022 .117 .690 -.222 

NotTake_scored .584 .470
a
 .051 .351 .006 .083 .553 -.181 

Stopped_scored .078 .051 .440
a
 .198 .417 .434 .157 .071 

Travel_scored .441 .351 .198 .320
a
 .158 .218 .448 -.102 

Control_scored .022 .006 .417 .158 .399
a
 .408 .100 .085 

Hassled_scored .117 .083 .434 .218 .408 .431
a
 .192 .057 

Remember_scored .690 .553 .157 .448 .100 .192 .673
a
 -.193 

Yesterday_25 -.222 -.181 .071 -.102 .085 .057 -.193 .089
a
 

Residual
b
 Forget_scored  -.132 .042 -.120 .035 -.048 -.066 .102 

NotTake_scored -.132  .002 -.158 .060 .013 -.170 .134 

Stopped_scored .042 .002  -.141 -.274 -.231 -.002 -.097 

Travel_scored -.120 -.158 -.141  .003 -.084 -.136 .026 

Control_scored .035 .060 -.274 .003  -.291 -.044 -.049 

Hassled_scored -.048 .013 -.231 -.084 -.291  .007 -.079 

Remember_scored -.066 -.170 -.002 -.136 -.044 .007  .082 

Yesterday_25 .102 .134 -.097 .026 -.049 -.079 .082  

Extraction Method: Principal Component Analysis. 

a. Reproduced communalities 

b. Residuals are computed between observed and reproduced correlations. There are 17 (60.0%) nonredundant residuals with absolute values greater than 0.05. 
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Rotated Component Matrix
a
 

 
Component 

1 2 

Forget_scored .850 .052 

NotTake_scored .685 .023 

Stopped_scored .051 .662 

Travel_scored .503 .260 

Control_scored -.013 .631 

Hassled_scored .099 .649 

Remember_scored .802 .175 

Yesterday_25 -.269 .129 

Extraction Method: Principal Component Analysis.  Rotation Method: Varimax with Kaiser 

Normalization.  a. Rotation converged in 3 iterations 

 

Component Transformation Matrix 

Component 1 2 

1 .927 .375 

2 -.375 .927 

Extraction Method: Principal Component 

Analysis.   

 Rotation Method: Varimax with Kaiser 

Normalization.  
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Component Score Coefficient Matrix 

 
Component 

1 2 

Forget_scored .405 -.076 

NotTake_scored .329 -.075 

Stopped_scored -.065 .499 

Travel_scored .208 .130 

Control_scored -.092 .485 

Hassled_scored -.040 .483 

Remember_scored .365 .025 

Yesterday_25 -.148 .135 
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Component Score Coefficient Matrix 

 
Component 

1 2 

Forget_scored .405 -.076 

NotTake_scored .329 -.075 

Stopped_scored -.065 .499 

Travel_scored .208 .130 

Control_scored -.092 .485 

Hassled_scored -.040 .483 

Remember_scored .365 .025 

Yesterday_25 -.148 .135 

Extraction Method: Principal Component Analysis.  

 Rotation Method: Varimax with Kaiser Normalization.  

 Component Scores. 
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Comparison Tables for adherent vs. non-adherent patients 

according to the MMAS-8 Factorial Analysis outcome 
 

Table  – Comparing demographics of adherent versus non-adherent group according to Factor 1 (unintentional) in 

the MMAS-8 

 Adherent (n=314) Non-adherent (n=186) 

Variable Description Description 

Age* Median = 71 

Min = 45, Max = 92 

Percentiles 25 = 65,  50 = 71, 75 = 76 

Median = 67 

Min = 38, Max = 92 

Percentiles 25 = 61,  50 = 67, 75 = 73 

Gender** 
Males = 242 (77%) 

Females = 72 (23%) 

Males = 160 (86%) 

Females = 26 (14%) 

Post Code† 
LS = 132 

WY(excl. LS) = 151 

Other = 31 

LS = 82 

WY(excl. LS) = 82 

Other = 22 

Ethnic Origin† 
(not known was 

treated as missing 

data in final 

calculations) 

White = 286 

South Asian = 1 

NK = 27 

White = 173 

South Asian = 1 

Mixed Race = 1 

NK = 11 

Marital Status** 
(not known was 

treated as missing 

data in final 

calculations) 

Single = 2 (1%) 

Married = 161 (51%) 

Widow / Widower = 6 (2%) 

Divorced/Separated = 9 (3%) 

Not Known = 136 (43%) 

Single = 8 (4%) 

Married = 84 (45%) 

Widow / Widower = 4 (2%) 

Divorced/Separated = 1 (1%) 

Not Known = 89 (48%) 

*p-value (2-sided) <0.001 (Mann-Whitney), **p-value (2-sided) <0.05 (Chi-square or Fisher’s Exact test), †statistically insignificant 

(Chi-square or Fisher’s Exact test) 

 
Table  – Comparing co-morbidities and cardiac history of adherent versus non-adherent group according to Factor 1 

(unintentional) in the MMAS-8 

 Adherent (n=314) Non-adherent (n=186) 

Variable Description Description 

Diabetic* Yes = 48 (15%) 

No = 266 (85%) 

Yes = 14 (8%) 

No = 172 (92%) 

Hypothyroid† 
Yes = 21 

No = 293 

Yes = 11 

No = 175 

Angina Status† 
(not known was treated 

as missing data in final 

calculations) 

Yes = 36 (12.5%) 

No = 118 (37.6%) 

Not Known = 160 (51.0%) 

Yes = 28 (15.1%) 

No = 69 (37.1%) 

Not Known = 89 (47.8%) 

MI† 
Yes = 220 

No = 94 

Yes = 126  

No = 60 

Bypass * 
Yes = 134 (42.7%) 

No = 180 (57.3%) 

Yes = 56 (30.1%) 

No = 130 (69.9%) 

Angioplasty† 
Yes = 169 (53.8%) 

No = 145 (46.2%) 

Yes = 116 (62.4%) 

No = 70 (37.6%) 

Trial Background† 
Family Heart Study = 182 

OPERA = 107 

SIGNIFY = 25 

Family Heart Study = 101 

OPERA = 75 

SIGNIFY = 10 

*p-value (2-sided) <0.05 (Chi-square or Fisher’s Exact test), †statistically insignificant (Chi-square or Fisher’s Exact test) 

The marital 

status (married 

vs. not-married) 

had no 

statistically 

significant 

difference . 
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Table – Comparing descriptive statistics related to medicines taken by adherent versus non-adherent group 

according to Factor 1 (unintentional) in the MMAS-8 

 Adherent (n=314) Non-adherent (n=186) 

Variable Description Description 

Number of 

Medicines** 
Median = 7 

Min = 2, Max = 19 

Percentiles 25 = 5, 50 = 7, 75 = 9 

Median = 6 

Min = 2, Max = 20 

Percentiles 25 = 4, 50 = 6, 75 = 9 

Number of doses per 

day** 
Median = 7 

Min = 1, Max = 24 

Percentiles 25 = 5, 50 = 7, 75 = 10 

Median = 6 

Min = 2, Max = 22 

Percentiles 25 = 5, 50 = 6, 75 = 9 

Total number of 

daily 

administrations** 

Mean = 2.47 (SD = ± 0.86) 

Median = 2 

Min = 1, Max = 4 

Percentiles  25= 2, 50 =2, 75 = 3 

Mean = 2.31 (SD = ± 0.74) 

Median = 2 

Min = 1, Max = 4 

Percentiles  25= 2, 50 =2, 75 = 3 

 

GTN possession‡ Yes = 226 

No = 84 

Yes = 139 

No = 42 

GTN Use‡ Yes = 117 

No = 177 

Yes = 63  

No = 108  

GTN Monthly Use† Mean = 16.10 

SD = ± 28.83 

Mean = 20.00 

SD = ± 50.40 

 

On the following 

secondary 

prevention medicines 

Aspirin = 265* (84%) 

Clopidogrel = 39‡ 

Beta Blockers = 224‡ 

ACEI = 185‡ 

ARBs = 69‡ 

Statins = 301‡ 

Aspirin = 172 (92%) 

Clopidogrel = 20 

Beta Blockers = 130 

ACEI = 105 

ARBs = 35 

Statins = 173 

Number of secondary 

prevention doses per 

day† 

Mean = 3.54 (SD = ± 1.13) 

Median = 4 

Min = 0, Max = 7 

Percentiles 25 = 3, 50 = 4, 75 =4 

Mean = 3.47 (SD = ± 1.05) 

Median = 4 

Min = 0, Max = 6 

Percentiles 25 = 3, 50 = 4, 75 = 4 

Total number of daily 

administrations of 

secondary 

prevention 

medicines† 

Mean = 1.92 (SD = ± 0.55) 

Median = 2 

Min = 0, Max = 4 

Percentiles  25= 2,  50 =2, 75 = 2 

Mean = 1.86 (SD = ± 0.54) 

Median = 2 

Min = 0, Max = 3 

Percentiles  25= 2, 50 =2, 75 = 2 

On at least FOUR 

secondary 

prevention 

medicines‡ 

Yes = 165 

No = 149  

Yes = 96 

No = 90 

Knowledge about 

secondary 

prevention medicines 
 

(Valid percentages) 

(Yes = Specific Knowledge) 

(No = General or no 

knowledge) 

Aspirin‡ -  Yes = 129, No = 134 

Clopidogrel ‡-  Yes = 19, No = 20 

BB* - Yes = 68 (31%), No = 153 (69%)   

ACEI ‡ - Yes = 62, No = 120 

ARBs‡- Yes = 29, No = 40 

Statin‡- Yes = 194, No = 104 

 

Aspirin-  Yes = 100, No = 72 

Clopidogrel -  Yes = 9, No = 11 

BB - Yes = 59 (46%), No = 70 (54%) 

ACEI - Yes = 46, No = 60 

ARBs - Yes = 17, No = 19 

Statin - Yes = 121, No = 55 

 

*p-value (2-sided) <0.05 (Chi-square or Fisher’s Exact test), **p-value (2-sided) <0.05 (Mann-Whitney U test OR independent 

sample t-test), †statistically insignificant (Mann-Whitney U test OR independent sample t-test), ‡statistically insignificant (Chi-

square or Fisher’s Exact test) 
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   Table – Comparing demographics of adherent versus non-adherent group according to Factor 2 (intentional / 

hassle non-adherence) in the MMAS-8 

 Adherent (n=435) Non-adherent (n=65) 

Variable Description Description 

Age* Median = 70 

Min = 45, Max = 92 

Percentiles 25 = 64,  50 = 70, 75 = 76 

Median = 67 

Min = 38, Max = 92 

Percentiles 25 = 58,  50 = 67, 75 = 72 

Gender† 
Males = 351 (81%) 

Females = 84 (19%) 

Males = 51 (79%) 

Females = 14 (21%) 

Post Code† 
LS = 188 

WY(excl. LS) = 201 

Other = 46 

LS = 26 

WY(excl. LS) = 32 

Other = 7 

Ethnic Origin† 
(not known was 

treated as missing 

data in final 

calculations) 

White = 402 

South Asian = 2 

NK = 31 

White = 57 

Mixed Race = 1 

NK = 7 

Marital Status† 
(not known was 

treated as missing 

data in final 

calculations) 

Single = 8 (2%) 

Married = 215 (49%) 

Widow / Widower = 9 (2%) 

Divorced/Separated = 8 (2%) 

Not Known = 195 (45%) 

Single = 2 (3%) 

Married = 30 (46%) 

Widow / Widower = 1 (2%) 

Divorced/Separated = 2 (2%) 

Not Known = 30 (46%) 

*p-value (2-sided) <0.05 (Mann-Whitney U test), †statistically insignificant (Chi-square or Fisher’s Exact test) 

 

 
Table – Comparing co-morbidities and cardiac history of adherent versus non-adherent group according to Factor 2 

(intentional / hassle non-adherence) in the MMAS-8 

 

 Adherent (n=435) Non-adherent (n=65) 

Variable Description Description 

Diabetic† Yes = 51 (12%) 

No = 384 (88%) 

Yes = 11 (17%) 

No = 54 (83%) 

Hypothyroid† 
Yes = 28  

No = 407 

Yes = 4 

No = 61 

Angina Status* 
(not known was treated 

as missing data in final 

calculations) 

Yes = 49 (11%) 

No = 168 (39%) 

Not Known = 218 (50%) 

Yes = 15 (23%) 

No = 19 (29%) 

Not Known = 31(48%) 

MI† 
Yes = 298 

No = 137 

Yes = 48  

No = 17 

Bypass† 
Yes = 167 (38%) 

No = 268 (62%) 

Yes = 23 (35%) 

No = 42 (65%) 

Angioplasty† 
Yes = 242 (56%) 

No = 193 (44%) 

Yes = 43 (66%) 

No = 22 (34%) 

Trial Background† 
Family Heart Study = 246 

OPERA = 161 

SIGNIFY = 28 

Family Heart Study = 37 

OPERA = 21 

SIGNIFY = 7 

*p-value (2-sided) <0.05 (Chi-square or Fisher’s Exact test), †statistically insignificant (Chi-square or Fisher’s Exact test) 
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Table– Comparing descriptive statistics related to medicines taken by adherent versus non-adherent group 

according to Factor 2 (intentional / hassle non-adherence) in the MMAS-8 

 Adherent (n=435) Non-adherent (n=65) 

Variable Description Description 

Number of 

Medicines** 
Median = 6 

Min = 2, Max = 20 

Percentiles 25 = 5, 50 = 6, 75 = 9 

Median = 7 

Min = 3, Max = 19 

Percentiles 25 = 5, 50 = 7, 75 =10 

Number of doses per 

day† 
Median = 6 

Min = 1, Max = 24 

Percentiles 25 = 5, 50 = 6, 75 = 9 

Median = 7 

Min = 2, Max = 19 

Percentiles 25 = 5, 50 = 7, 75 = 11 

Total number of daily 

administrations† Mean = 2.39 (SD = ± 0.81) 

Median = 2 

Min = 1, Max = 4 

Percentiles  25= 2, 50 =2, 75 = 3 

Mean = 2.54 (SD = ± 0.87) 

Median = 2 

Min = 1, Max = 4 

Percentiles  25= 2, 50 =2, 75 = 3 

 

GTN possession‡ Yes = 316 

No = 112 

Yes = 49 

No = 14 

GTN Use‡ Yes = 154  

No = 251 

Yes = 26  

No = 34  

GTN Monthly Use† Mean = 16.88 

SD = ± 39.34 

Mean = 20.45 

SD = ± 31.15 

 

On the following 

secondary 

prevention medicines 

Aspirin = 375* (86%) 

Clopidogrel = 49‡ 

Beta Blockers = 315* (72%) 

ACEI = 255‡ 

ARBs = 87‡ 

Statins = 415‡ 

Aspirin = 62 (95%) 

Clopidogrel = 10 

Beta Blockers = 39 (60%) 

ACEI = 35 

ARBs = 17 

Statins = 59 

Number of secondary 

prevention doses per 

day† 

Mean = 3.52 (SD = ± 1.10) 

Median = 4 

Min = 0, Max = 7 

Percentiles 25 = 3, 50 = 4, 75 =4 

Mean = 3.51 (SD = ± 1.06) 

Median = 4 

Min = 1, Max = 6 

Percentiles 25 = 3, 50 = 4, 75 = 4 

Total number of daily 

administrations of 

secondary 

prevention 

medicines† 

Mean = 1.91 (SD = ± 0.53) 

Median = 2 

Min = 0, Max = 4 

Percentiles  25= 2,  50 =2, 75 = 2 

Mean = 1.85 (SD = ± 0.62) 

Median = 2 

Min = 1, Max = 3 

Percentiles  25= 2, 50 =2, 75 = 2 

On at least FOUR 

secondary 

prevention 

medicines‡ 

Yes = 230 

No = 205  

Yes = 31 

No = 34 

Knowledge about 

secondary 

prevention medicines 
 

(Valid percentages) 

(Yes = Specific Knowledge) 

(No = General or no 

knowledge) 

Aspirin‡ -  Yes = 199, No = 174 

Clopidogrel ‡-  Yes = 25, No = 24 

BB‡ - Yes = 114, No = 197    

ACEI ‡ - Yes = 95, No = 158 

ARBs‡- Yes = 41, No = 47 

Statin‡- Yes = 280, No = 135 

 

Aspirin -  Yes = 30, No = 32 

Clopidogrel -  Yes = 3, No = 7 

BB - Yes = 13, No = 26 

ACEI - Yes = 13, No = 22 

ARBs - Yes = 5, No = 12 

Statin - Yes = 35, No = 24 

 

*p-value (2-sided) <0.05 (Chi-square or Fisher’s Exact test), **p-value (2-sided) <0.05 (Mann-Whitney U test OR independent 

sample t-test), †statistically insignificant (Mann-Whitney U test OR independent sample t-test), ‡statistically insignificant (Chi-

square or Fisher’s Exact test) 
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Interactions between gender * marital status and gender * 

age in the Factor 1 groups of adherent vs. non-adherent.  

 

Marital Status * Factor 1 (unintentional / Forgetting) Cross-tabulation 

Gender 

Forgetting_MS 

Total Adherent Non-adherent 

Female Marital status MD Count 36 11 47 

% within Forgetting_MS 92.3% 84.6% 90.4% 

WR Count 3 1 4 

% within Forgetting_MS 7.7% 7.7% 7.7% 

SL Count 0 1 1 

% within Forgetting_MS .0% 7.7% 1.9% 

Total Count 39 13 52 

% within Forgetting_MS 100.0% 100.0% 100.0% 

Male Marital Status MD Count 125 73 198 

% within Forgetting_MS 89.9% 86.9% 88.8% 

WR 
Count 3 3 6 

% within Forgetting_MS 2.2% 3.6% 2.7% 

SL 
Count 2 7 9 

% within Forgetting_MS 1.4% 8.3% 4.0% 

DS 
Count 9 1 10 

% within Forgetting_MS 6.5% 1.2% 4.5% 

Total Count 139 84 223 

% within Forgetting_MS 100.0% 100.0% 100.0% 

Chi-Square Tests 

Gender Value df 

Asymp. 

Sig. (2-

sided) 

Exact Sig. (2-

sided) 

Exact 

Sig. (1-

sided) 

Point 

Probability 

F Pearson Chi-Square 3.064
a
 2 .216 .285   

Likelihood Ratio 2.837 2 .242 .506   

Fisher's Exact Test 2.807   .285   

Linear-by-Linear Association 1.611
b
 1 .204 .424 .202 .142 

N of Valid Cases 52      

M Pearson Chi-Square 9.870
c
 3 .020 .015   

Likelihood Ratio 10.415 3 .015 .026   

Fisher's Exact Test 9.539   .016   

Linear-by-Linear Association .004
d
 1 .949 1.000 .519 .074 

N of Valid Cases 223      

a. 4 cells (66.7%) have expected count less than 5. The minimum expected count is .25. 

b. The standardized statistic is 1.269,  c. 4 cells (50.0%) have expected count less than 5. The minimum 

expected count is 2.26,  d. The standardized statistic is -.064. 
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Gender_coded = Female 

 
 

Gender_coded = Male  
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Comparison Tables for propensity to be adherent vs. non-

adherent patients according to the Adherence Estimator
TM

  
 

Table  – Comparing demographics of adherent versus non-adherent group according to the AE. 

 

 Adherent (n=351) Non-adherent (n=147) 

Variable Description Description 

Age* Median = 70 

Min = 44, Max = 92 

Percentiles 25 =64,  50 =70, 75 =76 

Median = 67 

Min = 38, Max = 92 

Percentiles 25 =59,  50 =67, 75 = 74 

Gender† 
Males = 288 (82%) 

Females = 63 (18%) 

Males = 111 (75%) 

Females = 36 (25%) 

Post Code† 
LS = 147 

WY(excl. LS) = 164 

Other = 40 

LS = 67 

WY(excl. LS) = 67 

Other = 13 

Ethnic Origin† 

 
(not known was treated as 

missing data in final 

calculations) 

White = 320 

South Asian = 1 

NK = 30 

White = 137 

South Asian = 1 

Mixed Race = 1 

NK = 8 

Marital Status† 

 
(not known was treated as 

missing data in final 

calculations) 

Single = 4 (1%) 

Married = 179 (51%) 

Widow / Widower = 7 (2%) 

Divorced/Separated = 6 (2%) 

Not Known = 155 (44%) 

Single = 6 (4%) 

Married = 65 (44%) 

Widow / Widower = 3 (2%) 

Divorced/Separated = 4 (3%) 

Not Known = 69 (47%) 

*p-value (2-sided) <0.05 (Mann-Whitney), †statistically insignificant (Chi-square or Fisher’s Exact test) 

 
Table – Comparing co-morbidities and cardiac history of adherent versus non-adherent group according to the AE 

 

 Adherent (n=351) Non-adherent (n=147) 

Variable Description Description 

Diabetic† Yes = 40 (11%) 

No = 311 (89%) 

Yes = 20 (14%) 

No = 127 (86%) 

Hypothyroid† Yes = 24 

No = 327 

Yes = 8 

No = 139 

Angina Status† 
(not known was treated as missing 

data in final calculations) 

Yes = 39 (11%) 

No = 138 (39%) 

Not Known = 174 (50%) 

Yes = 25 (17%) 

No = 48 (33%) 

Not Known = 74 (50%) 

MI† Yes = 241 

No = 110 

Yes = 104  

No = 43 

Bypass * Yes = 145(41%) 

No = 206(59%) 

Yes = 45(31%) 

No = 102(69%) 

Angioplasty* Yes = 189(54%) 

No = 162(46%) 

Yes = 94 (64%) 

No = 53 (36%) 

Trial Background† 
Family Heart Study = 201 

OPERA = 122 

SIGNIFY = 28 

Family Heart Study = 81 

OPERA = 59  

SIGNIFY = 7 

*p-value (2-sided) <0.05 (Chi-square or Fisher’s Exact test), †statistically insignificant (Chi-square or Fisher’s Exact test) 
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Table – Comparing descriptive statistics related to medicines taken by adherent versus non-adherent group 

according to the AE 

 

 Adherent (n=351) Non-adherent (n=147) 

Variable Description Description 

Number of Medicines† Median = 7 

Min = 2, Max = 18 

Percentiles 25 = 5, 50 = 7, 75 = 9 

Median = 6 

Min = 2, Max = 20 

Percentiles 25 = 5, 50 = 6, 75 = 9 

Number of doses per day† 
Median = 7 

Min = 1, Max = 24 

Percentiles 25 = 5, 50 = 7, 75 = 9 

Median = 6 

Min = 1, Max = 19 

Percentiles 25 = 5, 50 = 6, 75 

=10 

Total number of daily 

administrations† Mean = 2.40 (SD = ± 0.82) 

Median = 2 

Min = 1, Max = 4 

Percentiles  25= 2, 50 =2, 75 = 3 

Mean = 2.42 (SD = ± 0.82) 

Median = 2 

Min = 1, Max = 4 

Percentiles  25= 2, 50 =2, 75 = 3 

 

GTN possession‡ Yes = 250 

No = 93 

Yes = 112 

No = 34 

GTN Use‡ Yes = 124 

No = 202 

Yes = 54  

No = 83  

GTN Monthly Use† Mean = 17.47 

SD = ± 41.74 

Mean = 18.00 

SD = ± 28.39 

 

On the following secondary 

prevention medicines Aspirin = 301‡ 

Clopidogrel = 45‡ 

Beta Blockers = 251‡ 

ACEI = 206‡ 

ARBs = 67‡ 

Statins = 333‡ 

Aspirin = 134  

Clopidogrel = 14 

Beta Blockers = 102 

ACEI = 84 

ARBs = 36 

Statins = 139 

Number of secondary 

prevention doses per day† 

Mean = 3.53 (SD = ± 1.11) 

Median = 4 

Min = 0, Max = 7 

Percentiles 25 = 3, 50 = 4, 75 =4 

Mean = 3.50 (SD = ± 1.08) 

Median = 4 

Min = 0, Max = 6 

Percentiles 25 = 3, 50 = 4, 75 = 4 

Total number of daily 

administrations of 

secondary prevention 

medicines† 

Mean = 1.90 (SD = ± 0.54) 

Median = 2 

Min = 0, Max = 3 

Percentiles  25= 2,  50 =2, 75 = 2 

Mean = 1.91 (SD = ± 0.545 

Median = 2 

Min = 0, Max = 4 

Percentiles  25= 2, 50 =2, 75 = 2 

On at least FOUR secondary 

prevention medicines‡ Yes = 179 

No = 172  

Yes = 82 

No = 65 

Knowledge about secondary 

prevention medicines 
 

 (Yes = Specific Knowledge) 

(No = General or no knowledge) 

Aspirin‡ -  Yes = 153, No = 148 

Clopidogrel ‡-  Yes = 23, No = 22 

BB‡ - Yes = 94, No = 155   

ACEI ‡ - Yes = 76, No = 128 

ARBs‡- Yes = 28, No = 40 

Statin‡- Yes = 224, No = 111 

 

Aspirin -  Yes = 75, No =57 

Clopidogrel -  Yes = 5, No =9 

BB - Yes = 33, No =67  

ACEI - Yes = 32, No = 52 

ARBs - Yes = 17, No = 19 

Statin - Yes = 88, No = 49 

 

†statistically insignificant (Mann-Whitney U test OR independent sample t-test), ‡ statistically insignificant (Chi-square or Fisher’s 

Exact test) 
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Summary of the provisional findings of the Single Question Scale 
 

Table – Summary of patients’ answers to the modified Single Question Scale. 

The numbers in red and brackets are the number of patients who said they took this medicine but did not include it in Part 1 of the questionnaire.  

 

 

 

In the past month, how often did you take your medications as the doctor 

prescribed? 

Name of Heart 

Medicine 

All of the 

time 

100% 

Nearly all of 

the time 

90% 

Most of the 

time 

75% 

About half the 

time 

50% 

Less than half the 

time 

<50% 

No. of 

patients who 

answered  

No. of  

Patients 

listed the 

drug in Part 1  

No. of patients who 

answered this part and 

listed the drug in Part 1 OR 

declared intentional non-

adherence 

Aspirin 370  27 2 5 3 407 439 407 

Clopidogrel   
64 

(11) 
3 0 

1  

(1 = intentional) 
0 68 59 57 

ACE Inhibitor  
276 

(14) 
9 3 0 

2 

(1 = GP change)  
290 293 275 

Beta Blocker  
329 

(8) 
14 2 0 

3 

(2 = 1 intentional 

+ 1 GP change) 

348 356 339 

Statin  
418  

(9) 
26 7 3 

5 

(2 = 1 intentional 

+ 1 GP change)  

459 476 449 

ARBs  
89 

(2) 
3 0 0 0 92 105 90 

ARBs – Angiotensin Receptor Blockers  
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For example: 439 patients listed aspirin among the medicines they were taking in Part 

1; however, when answering the SQ part, only 407 patients said that they were taking 

aspirin. Other patients said that they took certain medicines in the SQ part, but they 

never listed them in Part 1. All patients fitting the latter scenario were identified. The 

majority of them indicated that they had taken these medicines as the doctor 

prescribed “All of the time”. Some of them indicated that they had taken their 

medicines “about half the time” or “less than half the time”. After reviewing their 

comments it has become apparent that some stopped taking their medicine 

intentionally, while others had their medicine changed by their doctor. Those who 

declared their intentional non-adherence were included in the analysis. All other 

patients who answered the SQ part about a medicine that they did not include in Part 

1 were excluded. Calculated percentages are based on the number of patients who 

answered this part and listed these medicines in Part 1 of the questionnaire. 
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Comparison Tables for adherent vs. non-adherent patients 

according to the Single Question Scale  
 

Table – Comparing demographics of adherent versus non-adherent group according to the SQ (90%) 

 

 Adherent (n=422) Non-adherent (n=60) 

Variable Description Description 

Age* Median = 70 

Min = 38, Max = 92 

Percentiles 25 =64,  50 =70, 75 =76 

Median = 65 

Min = 44, Max = 84 

Percentiles 25 =59,  50 =65, 75 = 70 

Gender† Males = 339 (80.3%) 

Females = 83 (19.7%) 

Males = 47 (78.3%) 

Females = 13 (21.7%) 

Post Code† LS = 178 

WY(excl. LS) = 201 

Other = 43 

LS = 29 

WY(excl. LS) =24 

Other = 7 

Ethnic Origin† 
(not known was treated as 

missing data in final 

calculations) 

White = 387 

South Asian = 2 

Mixed Race = 1 

NK = 32 

White = 55 

NK = 5 

Marital Status† 
(not known was treated as 

missing data in final 

calculations) 

Single = 8 (2%) 

Married = 212 (50%) 

Widow / Widower = 9 (2%) 

Divorced/Separated = 9 (2%) 

Not Known = 184 (44%) 

Single = 2 (3%) 

Married = 25 (42%) 

Widow / Widower = 1(2%) 

Divorced/Separated = 1 (2%) 

Not Known = 31(52%) 

*p-value (2-sided) <0.05 (Mann-Whitney), †statistically insignificant (Chi-square or Fisher’s Exact test) 

 

 
Table – Comparing co-morbidities and cardiac history of adherent versus non-adherent group according to the SQ 

(90%) 

 

 Adherent (n=422) Non-adherent (n=60) 

Variable Description Description 

Diabetic† Yes = 54 (13%) 

No = 368 (87%) 

Yes = 4 (7%) 

No = 56 (93%) 

Hypothyroid† 
Yes = 27 

No = 395 

Yes = 4 

No = 56 

Angina Status† 
(not known was treated as missing 

data in final calculations) 

Yes =53 (13%) 

No = 159 (38%) 

Not Known = 210 (49%) 

Yes = 7 (12%) 

No = 22 (37%) 

Not Known = 31(51%) 

MI† 
Yes = 297 (70%) 

No = 125 (30%) 

Yes = 36 (60%)  

No = 24 (40%) 

Bypass† 
Yes = 164(49%) 

No = 258(61%) 

Yes = 18(30%) 

No = 42(70%) 

Angioplasty† 
Yes = 237 (56%) 

No = 185 (44%) 

Yes = 38 (63%) 

No = 22 (37%) 

Trial Background† 
Family Heart Study = 244 

OPERA = 148  

SIGNIFY = 30 

Family Heart Study = 31 

OPERA = 25  

SIGNIFY = 4 

†statistically insignificant (Chi-square or Fisher’s Exact test) 
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Table – Comparing descriptive statistics related to medicines taken by adherent versus non-adherent group 

according to the SQ (90%) 
 

 

 Adherent (n=422) Non-adherent (n=60) 

Variable Description Description 

Number of Medicines * Median = 7 

Min = 2, Max = 20 

Percentiles 25 = 5, 50 = 7, 75 = 9 

Median = 5 

Min = 2, Max = 13 

Percentiles 25 = 4, 50 = 5, 75 = 8 

Number of doses per day * 
Median = 7 

Min = 1, Max = 24 

Percentiles 25 = 5, 50 = 7, 75 = 10 

Median = 5 

Min = 2, Max = 15 

Percentiles 25 = 4, 50 = 5, 75 =7 

Total number of daily 

administrations† Mean = 2.43 (SD = ± 0.83) 

Median = 2 

Min = 1, Max = 4 

Percentiles  25= 2, 50 =2, 75 = 3 

Mean = 2.25 (SD = ± 0.75) 

Median = 2 

Min = 1, Max = 4 

Percentiles  25= 2, 50 =2, 75 = 3 

 

GTN possession‡ Yes = 307 

No = 107 

Yes = 45 

No = 14 

GTN Use‡ Yes = 157 

No = 234 

Yes = 16  

No = 40   

GTN Monthly Use† Mean = 17.01 

SD = ±39.17 

Mean = 13.85 

SD = ± 21.81 

 

On the following secondary 

prevention medicines Aspirin = 371‡ 

Clopidogrel = 52‡ 

Beta Blockers = 304‡ 

ACEI = 253‡ 

ARBs = 88‡ 

Statins = 399‡ 

Aspirin = 54  

Clopidogrel = 5 

Beta Blockers = 41 

ACEI = 32 

ARBs = 10 

Statins = 59 

Number of secondary 

prevention doses per day† 

Mean = 3.56 (SD = ± 1.08) 

Median = 4 

Min = 0, Max = 7 

Percentiles 25 = 3, 50 = 4, 75 =4 

Mean = 3.40 (SD = ± 0.98) 

Median = 4 

Min = 1, Max = 6 

Percentiles 25 = 3, 50 = 4, 75 = 4 

Total number of daily 

administrations of 

secondary prevention 

medicines† 

Mean = 1.92 (SD = ± 0.52) 

Median = 2 

Min = 0, Max = 3 

Percentiles  25= 2,  50 =2, 75 = 2 

Mean = 1.80 (SD = ± 0.51) 

Median = 2 

Min = 1, Max = 3 

Percentiles  25= 1, 50 =2, 75 = 2 

On at least FOUR secondary 

prevention medicines‡ Yes = 224 

No = 198  

Yes = 30 

No = 30 

Knowledge about secondary 

prevention medicines 
 

 (Yes = Specific Knowledge) 

(No = General or no knowledge) 

Aspirin‡ -  Yes = 194, No = 176 

Clopidogrel ‡-  Yes = 27, No = 25 

BB‡ - Yes = 110, No = 191   

ACEI ‡ - Yes = 94, No = 157 

ARBs‡- Yes = 40, No = 49 

Statin‡- Yes = 268, No = 132 

 

Aspirin -  Yes = 31, No =23 

Clopidogrel -  Yes = 1, No =4 

BB - Yes = 16, No =25  

ACEI - Yes = 14, No = 18 

ARBs - Yes = 5, No = 5 

Statin - Yes = 39, No = 20 

 

*p-value (2-sided) <0.05 (Mann-Whitney), †statistically insignificant (Mann-Whitney U test OR independent sample t-test), ‡ 

statistically insignificant (Chi-square or Fisher’s Exact test) 
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Characteristics of the SQ group with low adherence (75% cut-

off point) 
 

The characteristics of the group of patients with low adherence (75% cut-off point) 

according to the SQ scale were compared to those with adherence levels of 90% and 

above. The statistically significant findings were summarised in Table below. Patients 

who had an MI were less likely to be low adherers. Non-adherent patients were 

prescribed less secondary prevention doses per day.  

 

Table  0.1 – Comparison of the characteristics of patients with low adherence vs. adherent 

according to the SQ scale using 75% as a cut-off point. (n=482) 

 

Variable Adherent (n=457) Non-adherent (n=25) n 

MI ** Yes 321 (70%) 12 (48%) 482 

 No 136 (30%) 13 (52%) 

Number of 

secondary 

prevention doses 

per day* 

Mean (SD) 3.57 (± 1.06) 3.04 (± 1.10)  

Median 4 3 

 

482 

 

Min 0 1 

Max 7 5 

Percentiles 

25 3 2 

75 4 4 

*p-value (2-sided) <0.05 (Mann-Whitney AND independent sample t-test), **p-value (2-sided) <0.05 (Chi-square or Fisher’s Exact 

test), SD = standard deviation  
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Comparing groups of non-adherent identified by AE and were 

detected vs. non-adherent patients who were not identified 
 

The Table below compares the groups of non-adherent patients whom the AE 

identified and were detected (n=86) and those non-adherent patients who were not 

identified by AE and were detected (n=133). Only statistically significant differences 

were included. Patients predicted to be non-adherent and were younger or had 

diabetes were more likely to be detected by the MMAS-8 (F1 or F2) or SQ scales.  

 

 

Table - Statistically significant differences between non-adherent patients according to MMAS-

8 (F1 or F2) or SQ scale whom the AE predicted them to be non-adherent vs. those who were 

not predicted. 

 

Variable 
Non-adherents who were 

not predicted by AE (n=133) 

AE predicted non-adherents 

who were detected (n=86) 
n 

Age* Median 68 65 

 

219 

 

Min 44 38 

Max 91 92 

Percentiles 

25 64 57 

75 75 70 

Diabetic ** Yes 9 (7%) 13 (15%) 219 

 No 124 (93%) 73 (85%) 

*p-value (2-sided) <0.05 (Mann-Whitney OR Independent samples t-test), **p-value (2-sided) <0.05 (Chi-square or Fisher’s Exact 

test 
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The difference in adherence according to the various 

combinations of secondary prevention medicines 

 
Table below explores the difference in adherence according to the various 

combinations of secondary prevention medicines that patients were prescribed. Only 

statistically significant differences (p = <0.05 (2-sided) according to Chi-square test) 

were reported. The table shows that patients on all 5 secondary prevention medicines 

were more likely to be adherent according to Factor 1 findings (unintentional / 

forgetfulness). Higher percentage of patients among the non-adherers according to 

Factor 2 (intentional / hassle) were not on beta blockers compared to adherers. 

Patients who were classed as adherent by the MMAS-8 (excluding Qn5), SQ, or Factor 

1 (forgetfulness) had a higher percentage of patient not on aspirin (or clopidogrel) 

compared to non-adherers.       

 

Table – The impact of the various combinations of secondary prevention medicines taken by 

patients on adherence and non-adherence as identified by the MMAS-8 (excluding Qn5) or SQ 

scale, Factor 1 (MMAS-8) and Factor 2 (MMAS-8).  

(Only statistically significant differences were reported)  
 

 MMAS-8           

(excluding Qn5) OR SQ 
Factor 1 Factor 2 

 Ad 

(n=283) 

Non-Ad 

(n=219) 

Ad 

(n=314) 

Non-Ad 

(n=186) 

Ad 

(n=435) 

Non-Ad 

(n=65) 

On all 5 sec prev meds       

Not on combination   292(93%) 181(97%)   

On combination    22 (7%) 5 (3%)   

        

On 3 sec prev meds Ex BB        

Not on combination     371(85%) 47(72%) 

On combination      64 (15%) 18 (28%) 

       

On 3 sec prev meds Ex Statin       

Not on combination   313(99%) 181(97%)   

On combination    1(1%) 5 (3%)   

       

On 3 sec prev meds Ex Aspirin 

(or clopidogrel)  

      

Not on combination 265(94%) 215(98%) 295(94%) 183(98%)   

On combination  18 (6%) 4 (2%) 19(6%) 3(2%)   

       

On 2 Ex Aspirin (or 

clopidogrel) AND BB 

      

Not on combination   305(97%) 186(100%)   

On combination    9(3%) 0(0%)   

Sec prev meds = secondary prevention medicines, Ex = excluding, BB = beta blockers, Ad = adherent, Non-Ad = non-adherent. 
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Kappa Statistic SPSS output 
 

Case Processing Summary 

 

Cases 

Valid Missing Total 

N Percent N Percent N Percent 

MS_Y_N * SQ_Y_N 480 95.4% 23 4.6% 503 100.0% 

MS_Y_N * SQ_Y_N Crosstabulation 

 
SQ_Y_N 

Total .00 1.00 

MS_Y_N 1.00 225 7 232 

2.00 195 53 248 

Total 420 60 480 

Symmetric Measures 

 
Value 

Asymp. Std. 

Error
a
 Approx. T

b
 Approx. Sig. 

Measure of Agreement Kappa -.049 .008 -6.076 .000 

N of Valid Cases 480    

a. Not assuming the null hypothesis. b. Using the asymptotic standard error assuming the null 

hypothesis. 

Case Processing Summary 

 

Cases 

Valid Missing Total 

N Percent N Percent N Percent 

MS_Y_N_ExcQn5 * 

SQ_Y_N 

480 95.4% 23 4.6% 503 100.0% 

MS_Y_N_ExcQn5 * SQ_Y_N Crosstabulation 

 
SQ_Y_N 

Total .00 1.00 

MS_Y_N_ExcQn5 .00 266 8 274 

1.00 154 52 206 

Total 420 60 480 

 

Symmetric Measures 

 
Value 

Asymp. Std. 

Error
a
 Approx. T

b
 Approx. Sig. 

Measure of Agreement Kappa .245 .035 7.320 .000 

N of Valid Cases 480    
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Case Processing Summary 

 

Cases 

Valid Missing Total 

N Percent N Percent N Percent 

a. Not assuming the null hypothesis. 

b. Using the asymptotic standard error assuming the null hypothesis. 

 

 

 

Case Processing Summary 

 

Cases 

Valid Missing Total 

N Percent N Percent N Percent 

Forgetting_MS * SQ_Y_N 480 95.4% 23 4.6% 503 100.0% 

Forgetting_MS * SQ_Y_N Crosstabulation 

 
SQ_Y_N 

Total .00 1.00 

Forgetting_MS .00 289 9 298 

1.00 131 51 182 

Total 420 60 480 

Symmetric Measures 

 
Value 

Asymp. Std. 

Error
a
 Approx. T

b
 Approx. Sig. 

Measure of Agreement Kappa .288 .039 8.036 .000 

N of Valid Cases 480    

a. Not assuming the null hypothesis. 

b. Using the asymptotic standard error assuming the null hypothesis. 

 

Case Processing Summary 

 

Cases 

Valid Missing Total 

N Percent N Percent N Percent 

Intentional_nomissing * 

SQ_Y_N 

480 95.4% 23 4.6% 503 100.0% 

Intentional_nomissing * SQ_Y_N Crosstabulation 

 
SQ_Y_N 

Total .00 1.00 

Intentional_nomissing .00 376 40 416 

1.00 44 20 64 

Total 420 60 480 

Symmetric Measures 
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Value 

Asymp. Std. 

Error
a
 Approx. T

b
 Approx. Sig. 

Measure of Agreement Kappa .222 .060 4.872 .000 

N of Valid Cases 480    

a. Not assuming the null hypothesis. 

b. Using the asymptotic standard error assuming the null hypothesis. 

 

 

 

 

Case Processing Summary 

 

Cases 

Valid Missing Total 

N Percent N Percent N Percent 

Intentional_nomissing * 

SQ_Y_N75 

480 95.4% 23 4.6% 503 100.0% 

Intentional_nomissing * SQ_Y_N75 Crosstabulation 

 
SQ_Y_N75 

Total .00 1.00 

Intentional_nomissing .00 404 12 416 

1.00 51 13 64 

Total 455 25 480 

Symmetric Measures 

 
Value 

Asymp. Std. 

Error
a
 Approx. T

b
 Approx. Sig. 

Measure of Agreement Kappa .235 .064 5.842 .000 

N of Valid Cases 480    

a. Not assuming the null hypothesis. 

b. Using the asymptotic standard error assuming the null hypothesis. 

 

Case Processing Summary 

 

Cases 

Valid Missing Total 

N Percent N Percent N Percent 

Forgetting_MS * SQ_Y_N75 480 95.4% 23 4.6% 503 100.0% 

Forgetting_MS * SQ_Y_N75 Crosstabulation 

 SQ_Y_N75 Total 

 .00 1.00  

Forgetting_MS .00 292 6 298 

1.00 163 19 182 

Total 455 25 480 

Symmetric Measures 
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Value 

Asymp. Std. 

Error
a
 Approx. T

b
 Approx. Sig. 

Measure of Agreement Kappa .101 .029 4.031 .000 

N of Valid Cases 480    

a. Not assuming the null hypothesis. 

b. Using the asymptotic standard error assuming the null hypothesis. 

 

 

 

 

Case Processing Summary 

 

Cases 

Valid Missing Total 

N Percent N Percent N Percent 

MS_Y_N_ExcQn5 * 

SQ_Y_N75 

480 95.4% 23 4.6% 503 100.0% 

MS_Y_N_ExcQn5 * SQ_Y_N75 Crosstabulation 

Count 

 
SQ_Y_N75 

Total .00 1.00 

MS_Y_N_ExcQn5 .00 269 5 274 

1.00 186 20 206 

Total 455 25 480 

Symmetric Measures 

 
Value 

Asymp. Std. 

Error
a
 Approx. T

b
 Approx. Sig. 

Measure of Agreement Kappa .088 .025 3.848 .000 

N of Valid Cases 480    

a. Not assuming the null hypothesis. 

b. Using the asymptotic standard error assuming the null hypothesis. 

 

Case Processing Summary 

 

Cases 

Valid Missing Total 

N Percent N Percent N Percent 

MS_Y_N_ExcQn5 * AE_Y_N 496 98.6% 7 1.4% 503 100.0% 

MS_Y_N * AE_Y_N 496 98.6% 7 1.4% 503 100.0% 

Forgetting_MS * AE_Y_N 496 98.6% 7 1.4% 503 100.0% 

Intentional_nomissing * 

AE_Y_N 

496 98.6% 7 1.4% 503 100.0% 

SQ_Y_N75 * AE_Y_N 478 95.0% 25 5.0% 503 100.0% 

SQ_Y_N * AE_Y_N 478 95.0% 25 5.0% 503 100.0% 
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MS_Y_N_ExcQn5 * AE_Y_N 

Crosstab 

 
AE_Y_N 

Total .00 1.00 

MS_Y_N_ExcQn5 .00 223 64 287 

1.00 127 82 209 

Total 350 146 496 

 

 

Symmetric Measures 

 
Value 

Asymp. Std. 

Error
a
 Approx. T

b
 Approx. Sig. 

Measure of Agreement Kappa .177 .043 4.086 .000 

N of Valid Cases 496    

a. Not assuming the null hypothesis. 

b. Using the asymptotic standard error assuming the null hypothesis. 

 

 

 
MS_Y_N * AE_Y_N 

Crosstab 

 
AE_Y_N 

Total .00 1.00 

MS_Y_N 1.00 187 56 243 

2.00 163 90 253 

Total 350 146 496 

Symmetric Measures 

 
Value 

Asymp. Std. 

Error
a
 Approx. T

b
 Approx. Sig. 

Measure of Agreement Kappa -.037 .012 -3.060 .002 

N of Valid Cases 496    

a. Not assuming the null hypothesis. 

b. Using the asymptotic standard error assuming the null hypothesis. 

 

Forgetting_MS * AE_Y_N 

Crosstab 

 
AE_Y_N 

Total .00 1.00 

Forgetting_MS .00 234 78 312 

1.00 116 68 184 

Total 350 146 496 

Symmetric Measures 
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Value 

Asymp. Std. 

Error
a
 Approx. T

b
 Approx. Sig. 

Measure of Agreement Kappa .125 .045 2.822 .005 

N of Valid Cases 496    

a. Not assuming the null hypothesis. 

b. Using the asymptotic standard error assuming the null hypothesis. 

 

 

 
Intentional_nomissing * AE_Y_N 

Crosstab 

 
AE_Y_N 

Total .00 1.00 

Intentional_nomissing .00 326 105 431 

1.00 24 41 65 

Total 350 146 496 

Symmetric Measures 

 
Value 

Asymp. Std. 

Error
a
 Approx. T

b
 Approx. Sig. 

Measure of Agreement Kappa .253 .045 6.384 .000 

N of Valid Cases 496    

a. Not assuming the null hypothesis. 

b. Using the asymptotic standard error assuming the null hypothesis. 

 

SQ_Y_N75 * AE_Y_N 

Crosstab 

 
AE_Y_N 

Total .00 1.00 

SQ_Y_N75 .00 325 128 453 

1.00 12 13 25 

Total 337 141 478 

Symmetric Measures 

 
Value 

Asymp. Std. 

Error
a
 Approx. T

b
 Approx. Sig. 

Measure of Agreement Kappa .074 .034 2.534 .011 

N of Valid Cases 478    

a. Not assuming the null hypothesis. 

b. Using the asymptotic standard error assuming the null hypothesis. 

 

 
SQ_Y_N * AE_Y_N 

Crosstab 
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AE_Y_N 

Total .00 1.00 

SQ_Y_N .00 301 117 418 

1.00 36 24 60 

Total 337 141 478 

 

 

 

Symmetric Measures 

 
Value 

Asymp. Std. 

Error
a
 Approx. T

b
 Approx. Sig. 

Measure of Agreement Kappa .076 .043 1.908 .056 

N of Valid Cases 478    

a. Not assuming the null hypothesis. 

b. Using the asymptotic standard error assuming the null hypothesis. 

 

 
MS_rank_exclQn5 * RankAE 

Crosstab 

 
RankAE 

Total .00 1.00 2.00 

MS_rank_exclQn5 .00 223 46 18 287 

1.00 103 34 24 161 

2.00 24 16 8 48 

Total 350 96 50 496 

Symmetric Measures 

 
Value 

Asymp. Std. 

Error
a
 Approx. T

b
 Approx. Sig. 

Measure of Agreement Kappa .103 .034 3.037 .002 

N of Valid Cases 496    

a. Not assuming the null hypothesis. 

b. Using the asymptotic standard error assuming the null hypothesis. 

 

 
MS_rank_exclQn5 * Level_adh_SQ 

Crosstab 

 
Level_adh_SQ 

Total 0 1 2 

MS_rank_exclQn5 .00 266 3 5 274 

1.00 135 14 8 157 

2.00 19 18 12 49 

Total 420 35 25 480 
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Symmetric Measures 

 
Value 

Asymp. Std. 

Error
a
 Approx. T

b
 Approx. Sig. 

Measure of Agreement Kappa .169 .029 6.350 .000 

N of Valid Cases 480    

a. Not assuming the null hypothesis. 

b. Using the asymptotic standard error assuming the null hypothesis. 

 

 

Case Processing Summary 

 

Cases 

Valid Missing Total 

N Percent N Percent N Percent 

RankAE * Level_adh_SQ 478 95.0% 25 5.0% 503 100.0% 

RankAE * Level_adh_SQ Crosstabulation 

 
Level_adh_SQ 

Total 0 1 2 

RankAE .00 301 24 12 337 

1.00 81 8 4 93 

2.00 36 3 9 48 

Total 418 35 25 478 

Symmetric Measures 

 
Value 

Asymp. Std. 

Error
a
 Approx. T

b
 Approx. Sig. 

Measure of Agreement Kappa .080 .038 2.566 .010 

N of Valid Cases 478    

a. Not assuming the null hypothesis. 

b. Using the asymptotic standard error assuming the null hypothesis. 
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Non-adherent patietns (SQ scale) and practical barriers to 

adherence 
 

 

Table  0.2 - Possible barriers which were found to have a statistically significant effect on 

adherence vs. non-adherence according to the SQ scale. 

 

 

Possible Problem 

This is a 

problem 

SQ scale 

p-value 

(2-sided) Adherent 

Non-

Adherent 

Reading the label on the 

medicines bottle or box 

Yes = 32 24 (6%) 8(14%) 
0.047 No = 438 387(94%) 51(86%) 

Possible Problem 

Need an 

alternative 

SQ Scale 

p-value 

(2-sided) Adherent 

Non-

Adherent 

Reading the label on the 

medicines bottle or box 

Yes = 38 27 (6%) 11(19%) 
0.004 

No = 432 384(94%) 48(81%) 

Chi-Square test OR Fisher’s Exact test were used to calculate p-values 

 

Description of the group that was identified to have issues with 

these barriers  
 

Table – Significant differences between the groups of patients who do not have problem at all with opening bottles 

or blister packs and those who do or need alternatives.  
 

Opening Bottles or Blister Packs 

Variable 
Not a problem at all 

(n=382) 

Need an alternative / 

solution (n=110) 
n 

Number of 

Medicines * 
Median (Q1, Q3) 6 (5, 9) 8 (5, 10) 

492 
Min, Max 2, 20 2, 15 

Number of doses 

per day *  
Median (Q1, Q3) 6 (5, 9) 8 (5, 11) 

492 
Min, Max 1, 24 1, 19 

Total number of 

daily 

administrations*  

Mean (SD) 2.35 (± 0.76) 2.61 (± 0.95) 

492 Median (Q1, Q3) 2 (2, 3) 2 (2, 3) 

Min, Max 1, 4 1, 4 

Gender ** Male 326(85%) 70(64%) 
492 

Female 56(15%) 40(36%) 

Angioplasty ** Yes 208 (55%) 72(66%) 492 
No 174 (45%) 38(34%) 

Variable 
Not a problem at all 

 (n=189) 

Need an alternative / 

solution  (n=57) 
n 

Angina Status** Yes 39 (21%) 23 (40%) 
246

†
 

No 150(79%) 34 (60%) 

Variable 
Not a problem at all 

 (n=356) 

Need an alternative / 

solution  (n=102) 
n 

GTN Use **  Yes 121 (34%) 55(54%) 
458

†
 

No 235(66%) 47(46%) 

*p-value (2-sided) <0.05 (Mann-Whitney OR Independent samples t-test), **p-value (2-sided) <0.05 (Chi-square or Fisher’s Exact 

test, †not all patients reported whether they have angina or not, hence n=246 and not all patients who had GTN reported whether 

they use their GTN or not hence n=458. 
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Table - Significant differences between the groups of patients who do not have problem at all with reading labels 

on medicines bottles or packets and those who do or need alternatives 
 

Reading Labels on Medicines Bottle or Packet 

Variable 
Not a problem at all 

(n=449) 

Need an alternative / 

solution (n=40) 
n 

Total number of 

daily 

administrations* 

Mean (SD) 2.39 (± 0.80) 2.65 (± 0.92) 

489 Median (Q1, Q3) 2 (2, 3) 3 (2, 3) 

Min, Max 1, 4 1, 4 

Gender ** Male 369(82%) 25(63%) 489 

 Female 80(18%) 15(37%) 

Variable 
Not a problem at all 

 (n=319) 

Need an alternative / 

solution (n=26) 
n 

Angina Status**  Yes 51 (16%) 12(46%) 
345

†
 

No 168 (84%) 14(54%) 

Variable 
Not a problem at all 

(n=420) 

Need an alternative / 

solution (n=36) 
n 

GTN Use **  Yes 154(37%) 20(56%) 
456

†
 

No 266(63%) 16(44%) 

*p-value (2-sided) <0.05 (Mann-Whitney OR Independent samples t-test), **p-value (2-sided) <0.05 (Chi-square or Fisher’s Exact 

test, †not all patients reported whether they have angina or not, hence n=356 and not all patients who had GTN reported whether 

they use their GTN or not hence n=456. 
Table  – Significant differences between the groups of patients who do not have problem at all 

with swallowing medicines and those who do or need alternatives 

Swallowing medicines 

Variable 
Not a problem at all 

(n=449) 

Need an alternative / 

solution (n=42) 
n 

Total number of 

daily 

administrations* 

Mean (SD) 2.39 (± 0.79) 2.71 (± 0.97) 
 

491 Median (Q1, Q3) 2 (2, 3) 2.5 (3, 4) 

Min, Max 1, 4 1, 4 

Gender ** Male 368(82%) 26(62%) 491 

 Female 81(18%) 16(38%) 

*p-value (2-sided) <0.05 (Mann-Whitney OR Independent samples t-test), **p-value (2-sided) <0.05 (Chi-square or Fisher’s Exact 

test. 
 

 

Table  – Significant differences between the groups of patients who do not have problem at all 

with getting repeat prescriptions and those who do or need alternatives 

Repeat Prescriptions 

Variable 
Not a problem at all 

(n=441) 

Need an alternative / 

solution (n=51) 
n 

Age* 
Median (Q1, Q3) 70 (64, 76) 64 (57, 71) 

492 
Min, Max 38, 92 44, 89 

 

*p-value (2-sided) <0.05 (Mann-Whitney OR Independent samples t-test), **p-value (2-sided) <0.05 (Chi-square or Fisher’s Exact 

test, †not all patients’ marital status was available, hence n=270 
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BMQ results using parametric representation 

 

Strongly Agree (5) Agree (4) Uncertain (3) Disagree (2) Strongly Disagree (1) Mean SD(±) n 

S
p

e
ci

fi
c 

N
e

ce
ss

it
y

 My health, at present, depends on my medicines 233 (47.6%) 186 (38.0%) 55 (10.9%) 13 (2.6%) 2 (0.4%) 4.30 0.80 489 

My life would be impossible without my medicines  111 (23.7%) 111 (23.7%) 193 (41.2%) 45 (9.6%) 9 (1.8%) 3.58 1.01 469 

Without my medicines I would be very ill  104 (21.4%) 119 (24.5%) 206 (42.5%) 47 (9.7%) 9 (1.9%) 3.47 1.10 485 

My health in the future will depends on my medicines  156 (32.7%) 214 (44.9%) 81 (17.0%) 19 (4.0%) 7 (1.5%) 3.89 1.15 477 

My medicines protect me from becoming worse  177 (36.0%) 231 (47.0%) 71 (14.5%) 6 (1.2%) 6 (1.2%) 4.16 0.80 491 

   Average SN totals = 18.96 ± 3.91  SN average  3.93 0.70  

S
p

e
ci

fi
c 

C
o

n
ce

rn
 Having to take medicines worries me  24 (5.0%) 71 (14.9%) 59 (12.4%) 171 (35.8%) 152 (30.2%) 2.25 1.20 477 

I sometimes worry about long-term effects of my medicines 51 (10.5%) 151 (30.1%) 89 (18.4%) 119 (24.5%) 75 (15.5%) 2.97 1.26 485 

My medicines are a mystery to me 27 (5.6%) 79 (16.3%) 78 (16.1%) 204 (42.1%) 96 (19.8%) 2.45 1.14 484 

My medicines disrupt my life  9 (1.9%) 29 (6.0%) 26 (5.4%) 211 (43.5%) 210 (43.3%) 1.80 0.92 485 

I sometimes worry about becoming too dependent on my 

medicines 
28 (5.9%) 80 (16.8%) 71 (14.9%) 165 (34.7%) 131 (27.6%) 2.39 1.22 475 

   Average SC totals = 11.56 ± 4.29 SC average 2.38 0.85  

G
e

n
e

ra
l 

H
a

rm
 

People who take medicines should stop their treatment for a 

while every now and again  
8 (1.6%) 17 (3.5%) 97 (19.8%) 168 (34.4%) 199 (40.7%) 1.91 0.94 489 

Most medicines are addictive   9 (1.9%) 30 (6.3%) 160 (33.6%) 165 (34.7%) 112 (23.5%) 2.28 0.96 476 

Medicines do more harm than good 8 (1.7%) 6 (1.2%) 70 (14.6%) 209 (43.5%) 188 (39.1%) 1.83 0.84 481 

All medicines are poisons  7 (1.4%) 17 (3.5%) 104 (21.4%) 168 (34.6%) 190 (39.1%) 1.94 0.93 486 

   Average GH totals = 7.81 ± 2.70 GH average 1.99 0.68  

G
e

n
e

ra
l 

O
v

e
ru

se
 Doctors use too many medicines  16 (3.4%) 51 (10.9%) 191 (40.9%) 136 (29.1%) 73 (15.6%) 2.57 0.99 467 

Natural remedies are safer than medicines 5 (1%) 12 (2.5%) 200 (41.1%) 138 (28.3%) 132 (27.1%) 2.22 0.91 487 

Doctors place too much trust on medicines  6 (1.3%) 45 (9.5%) 146 (30.7%) 175 (36.8%) 103 (21.7%) 2.32 0.96 475 

If doctors had more time with patients they would prescribe 

fewer medicines. 
19 (4.0%) 89 (18.5%) 177 (36.8%) 123 (25.6%) 73 (15.2%) 2.71 1.06 481 

   Average GO totals = 9.55 ± 3.12 GO average 2.45 0.76  
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BMQ – Comparing adherent vs. non-adherent groups using parametric representation 

 

Adherence MMAS-8 (excluding Qn5) or SQ scale 
 

Adherent  Non-adherent 

Mean SD(±) n 

 

Mean SD(±) n 

Mean 

Difference 

p-value 

(2 sided) 

S
p

e
ci

fi
c 

N
e

ce
ss

it
y

 

My health, at present, depends on my medicines 4.39 0.77 277 4.18 0.83 212 0.21 0.004 

My life would be impossible without my medicines  3.69 1.02 265 3.43 0.98 204 0.26 0.005 

Without my medicines I would be very ill  3.60 1.01 271 3.47 0.97 214 0.13 NS 

My health in the future will depends on my medicines  4.12 0.91 269 3.92 0.85 208 0.20 0.013 

My medicines protect me from becoming worse  4.21 0.85 274 4.09 0.74 217 0.12 NS† 

  SN average 4.00 0.71 281 3.83 0.69 218 0.17 0.006 

S
p

e
ci

fi
c 

C
o

n
ce

rn
 Having to take medicines worries me  2.08 1.18 266 2.47 1.18 211 -0.39 <0.001 

I sometimes worry about long-term effects of my medicines 2.74 1.25 275 3.27 1.23 210 -0.53 <0.001 

My medicines are a mystery to me 2.37 1.17 270 2.57 1.11 214 -0.20 NS† 

My medicines disrupt my life  1.63 0.79 273 2.01 1.03 212 -0.38 <0.001 

I sometimes worry about becoming too dependent on my medicines 2.14 1.14 268 2.71 1.24 207 -0.56 <0.001 

  SC average 2.19 0.82 278 2.61 0.84 216 -0.42 <0.001 

G
e

n
e

ra
l 

H
a

rm
 

People who take medicines should stop their treatment for a while every now & again  1.78 0.92 275 2.08 0.94 214 -0.29 0.001 

Most medicines are addictive   2.22 0.94 266 2.37 0.97 210 -0.15 NS 

Medicines do more harm than good 1.78 0.86 271 1.90 0.81 210 -0.13 NS† 

All medicines are poisons  1.92 0.94 272 1.96 0.92 214 -0.05 NS 

  GH average 1.93 0.65 276 2.07 0.70 216 -0.15 0.018 

G
e

n
e

ra
l 

O
v

e
ru

se
 Doctors use too many medicines  2.40 0.97 266 2.81 0.97 201 -0.42 <0.001 

Natural remedies are safer than medicines 2.19 0.89 275 2.26 0.94 212 -0.07 NS 

Doctors place too much trust on medicines  2.21 0.94 266 2.45 0.98 209 -0.23 0.010 

If doctors had more time with patients they would prescribe fewer medicines. 2.58 1.07 270 2.87 1.02 211 -0.29 0.003 

 GO average 2.35 0.73 276 2.57 0.79 216 -0.22 0.001 
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Logistic Regression Output 
 

The model’s χ
2
 = 80.444, p <0.001 which means that the model was significant. The 

Hosmer and Lemeshow Test (HLT) p-value = 0.054 indicating the overall goodness-of-

fit of the model. The overall prediction was 67.6%. 

Variables in the Equation 

 
B S.E. Wald df Sig. Exp(B) 

95% C.I.for EXP(B) 

Lower Upper 

 Age2 -.037 .012 9.981 1 .002 .963 .941 .986 

Gender(1) -.727 .278 6.809 1 .009 .484 .280 .835 

Diabetic_Y_N -.340 .351 .938 1 .333 .712 .358 1.417 

Q1_AngioM .205 .218 .885 1 .347 1.227 .801 1.881 

Q1_ByPassM -.282 .225 1.565 1 .211 .754 .485 1.173 

SpecificNecessity -.045 .030 2.168 1 .141 .956 .901 1.015 

SpecificConcern .109 .031 12.504 1 .000 1.116 1.050 1.185 

GeneralOveruse .016 .044 .129 1 .719 1.016 .932 1.107 

GeneralHarm -.030 .051 .341 1 .559 .971 .878 1.073 

Numb_SecPrev_Meds -.082 .153 .284 1 .594 .921 .682 1.245 

Read_alt(1) .349 .408 .731 1 .393 1.417 .637 3.154 

repeat_alt(1) .867 .372 5.439 1 .020 2.379 1.148 4.928 

StatinTRUE -.462 .501 .853 1 .356 .630 .236 1.680 

ACEI_TRUE -.284 .227 1.563 1 .211 .752 .482 1.175 

Asp_TRUE .834 .353 5.584 1 .018 2.303 1.153 4.599 

Total_doses_perday .036 .040 .806 1 .369 1.036 .959 1.120 

Total_nmb_daily_admi

nstratn 

-.206 .171 1.452 1 .228 .814 .582 1.138 

Constant 2.390 1.244 3.693 1 .055 10.912   

a. Variable(s) entered on step 1: Age2, Gender, Diabetic_Y_N, Q1_AngioM, Q1_ByPassM, SpecificNecessity, SpecificConcern, 

GeneralOveruse, GeneralHarm, Numb_SecPrev_Meds, Read_alt, repeat_alt, StatinTRUE, ACEI_TRUE, Asp_TRUE, 

Total_doses_perday, Total_nmb_daily_adminstratn. 

 

Final model 

Case Processing Summary 

Unweighted Cases
a
 N Percent 

Selected Cases Included in Analysis 484 96.2 

Missing Cases 19 3.8 

Total 503 100.0 

Unselected Cases 0 .0 

Total 503 100.0 

a. If weight is in effect, see classification table for the total number of cases. 
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Dependent Variable Encoding 

Original Value Internal Value 

.00 0 

1.00 1 

Categorical Variables Codings 

 

Frequency 

Parameter 

coding 

(1) 

repeat_alt 1.00 50 1.000 

2.00 434 .000 

Gender F        95 1.000 

M        389 .000 

 

Block 1: Method = Enter 

Omnibus Tests of Model Coefficients 

 Chi-square df Sig. 

Step 1 Step 65.408 5 .000 

Block 65.408 5 .000 

Model 65.408 5 .000 

Model Summary 

Step -2 Log likelihood 

Cox & Snell R 

Square Nagelkerke R Square 

1 598.591
a
 .126 .169 

a. Estimation terminated at iteration number 4 because parameter estimates changed by less than 

.001. 

 

Hosmer and Lemeshow Test 

Step Chi-square df Sig. 

1 11.626 8 .169 
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Contingency Table for Hosmer and Lemeshow Test 

 

N_Mis_Ad_MS_SQ_YN_noQn5 = 

.00 

N_Mis_Ad_MS_SQ_YN_noQn5 = 

1.00 

Total Observed Expected Observed Expected 

Step 1 1 41 40.744 8 8.256 49 

2 33 36.008 15 11.992 48 

3 27 33.315 21 14.685 48 

4 34 31.710 15 17.290 49 

5 33 28.651 15 19.349 48 

6 29 26.851 20 22.149 49 

7 29 23.548 18 23.452 47 

8 22 21.485 26 26.515 48 

9 14 17.539 34 30.461 48 

10 9 11.148 41 38.852 50 

 

Classification Table
a
 

 

Observed 

Predicted 

 Non-adherence 

Percentage Correct  .00 1.00 

Step 1 Non-adherence  .00 213 58 78.6 

1.00 100 113 53.1 

Overall Percentage   67.4 

a. The cut value is .500 

Variables in the Equation 

 
B S.E. Wald df Sig. Exp(B) 

95% C.I.for EXP(B) 

Lower Upper 

Step 

1
a
 

Age2 -.037 .011 10.852 1 .001 .964 .943 .985 

Gender(1) -.574 .256 5.045 1 .025 .563 .341 .929 

SpecificConcern .116 .024 22.742 1 .000 1.123 1.071 1.177 

repeat_alt(1) .909 .347 6.876 1 .009 2.482 1.258 4.897 

Asp_TRUE .797 .322 6.135 1 .013 2.220 1.181 4.172 

Constant .264 .888 .088 1 .767 1.302   

a. Variable(s) entered on step 1: Age2, Gender, SpecificConcern, repeat_alt, Asp_TRUE. 
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Factor 1 – model  
The model’s χ

2
 = 76.048, p <0.001 which means that the model was significant. HLT p-

value = 0.541 indicating the good overall goodness-of-fit of the model. The overall 

prediction was 70.6%. 

Variables in the Equation 

 
B S.E. Wald df Sig. Exp(B) 

95% C.I.for EXP(B) 

Lower Upper 

 Gender(1) -.839 .293 8.178 1 .004 .432 .243 .768 

Age2 -.041 .012 11.598 1 .001 .960 .937 .983 

Diabetic_Y_N -.710 .384 3.414 1 .065 .492 .231 1.044 

Q1_AngioM .183 .228 .643 1 .422 1.201 .768 1.878 

Q1_ByPassM -.514 .249 4.273 1 .039 .598 .368 .974 

SpecificNecessity -.036 .031 1.372 1 .241 .964 .908 1.025 

SpecificConcern .069 .030 5.270 1 .022 1.071 1.010 1.136 

GeneralOveruse .006 .041 .024 1 .876 1.006 .928 1.091 

StatinTRUE -.501 .470 1.140 1 .286 .606 .241 1.520 

Asp_TRUE .756 .354 4.570 1 .033 2.130 1.065 4.262 

Number_SPM daiky admin -.154 .244 .396 1 .529 .858 .532 1.384 

Read_alt -.269 .410 .430 1 .512 .764 .342 1.708 

repeat_alt(1) .583 .367 2.530 1 .112 1.792 .873 3.675 

Numb_Meds .034 .074 .212 1 .645 1.035 .895 1.197 

Total_doses_perday -.002 .068 .001 1 .972 .998 .874 1.139 

Total_nmb_daily_adminstratn -.115 .194 .349 1 .555 .892 .609 1.305 

MaritalStatus   9.926 4 .042    

MaritalStatus(1) -2.803 1.283 4.775 1 .029 .061 .005 .749 

MaritalStatus(2) -.688 .727 .895 1 .344 .503 .121 2.089 

MaritalStatus(3) -.995 .743 1.796 1 .180 .370 .086 1.585 

MaritalStatus(4) .739 1.093 .458 1 .499 2.095 .246 17.837 

Constant 3.837 1.748 4.821 1 .028 46.393   

a. Variable(s) entered on step 1: Gender, Age2, Diabetic_Y_N, Q1_AngioM, Q1_ByPassM, SpecificNecessity, SpecificConcern, GeneralOveruse, StatinTRUE, 

Asp_TRUE, Number_SecPrev_administ_perday, Read_alt, repeat_alt, Numb_Meds, Total_doses_perday, Total_nmb_daily_adminstratn, MaritalStatus. 

 

Final model 

Case Processing Summary 

Unweighted Cases
a
 N Percent 

Selected Cases Included in Analysis 492 97.8 

Missing Cases 11 2.2 

Total 503 100.0 

Unselected Cases 0 .0 

Total 503 100.0 
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Case Processing Summary 

Unweighted Cases
a
 N Percent 

Selected Cases Included in Analysis 492 97.8 

Missing Cases 11 2.2 

Total 503 100.0 

Unselected Cases 0 .0 

Total 503 100.0 

a. If weight is in effect, see classification table for the total number of cases. 

Dependent Variable Encoding 

Original Value Internal Value 

.00 0 

1.00 1 

Categorical Variables Codings 

 

Frequency 

Parameter 

coding 

(1) 

Gender F        96 1.000 

M        396 .000 

 

Block 1: Method = Enter 

Omnibus Tests of Model Coefficients 

 Chi-square df Sig. 

Step 1 Step 57.013 6 .000 

Block 57.013 6 .000 

Model 57.013 6 .000 

Model Summary 

Step -2 Log likelihood 

Cox & Snell R 

Square Nagelkerke R Square 

1 592.413
a
 .109 .149 

a. Estimation terminated at iteration number 4 because parameter estimates changed by less than .001. 

Hosmer and Lemeshow Test 

Step Chi-square df Sig. 

1 3.840 8 .871 
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Contingency Table for Hosmer and Lemeshow Test 

 
Forgetting_MS = .00 Forgetting_MS = 1.00 

Total Observed Expected Observed Expected 

Step 1 1 40 43.069 9 5.931 49 

2 40 39.196 9 9.804 49 

3 39 36.671 10 12.329 49 

4 33 34.729 16 14.271 49 

5 35 32.475 14 16.525 49 

6 31 31.215 19 18.785 50 

7 28 28.049 21 20.951 49 

8 27 25.309 22 23.691 49 

9 21 21.846 28 27.154 49 

10 15 16.442 35 33.558 50 

Classification Table
a
 

 

Observed 

Predicted 

 Forgetting_MS Percentage 

Correct  .00 1.00 

Step 1 Forgetting_MS .00 270 39 87.4 

1.00 113 70 38.3 

Overall Percentage   69.1 

a. The cut value is .500 

Variables in the Equation 

 
B S.E. Wald df Sig. Exp(B) 

95% C.I.for EXP(B) 

Lower Upper 

Step 

1
a
 

Age2 -.045 .011 16.015 1 .000 .956 .935 .977 

Gender(1) -.716 .265 7.273 1 .007 .489 .290 .822 

Diabetic_Y_N -.812 .332 5.996 1 .014 .444 .232 .850 

Q1_ByPassM -.517 .209 6.117 1 .013 .596 .396 .898 

Asp_TRUE .696 .333 4.375 1 .036 2.006 1.045 3.853 

SpecificConcern .072 .024 9.321 1 .002 1.075 1.026 1.126 

Constant 1.494 .896 2.783 1 .095 4.456   

a. Variable(s) entered on step 1: Age2, Gender, Diabetic_Y_N, Q1_ByPassM, Asp_TRUE, SpecificConcern. 
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Factor 2 – Model  
The model’s χ

2
 = 94.850, p <0.001 which means that the model was significant. HLT p-

value = 0.610 indicating the overall goodness-of-fit of the model. The overall prediction 

was 88.2%.  

Variables in the Equation 

 

B S.E. Wald df Sig. Exp(B) 

95% C.I.for EXP(B) 

Lower Upper 

 Age2 -.038 .019 4.155 1 .042 .963 .928 .999 

Gender(1) -.613 .463 1.749 1 .186 .542 .219 1.344 

Diabetic_Y_N .409 .497 .676 1 .411 1.505 .568 3.987 

Q1_AngioM .320 .343 .875 1 .350 1.378 .704 2.696 

SpecificNecessity -.103 .052 3.960 1 .047 .902 .814 .998 

SpecificConcern .164 .051 10.317 1 .001 1.179 1.066 1.303 

GeneralOveruse .124 .073 2.919 1 .088 1.132 .982 1.306 

GeneralHarm .051 .077 .438 1 .508 1.052 .905 1.225 

StatinTRUE -.804 .584 1.896 1 .169 .447 .142 1.406 

BB_True -.629 .341 3.411 1 .065 .533 .273 1.039 

Asp_TRUE 1.764 .733 5.784 1 .016 5.836 1.386 24.570 

Read_alt .504 .558 .815 1 .367 1.655 .554 4.942 

Open_alt -.425 .390 1.185 1 .276 .654 .304 1.405 

Swallow_alt .072 .511 .020 1 .888 1.075 .395 2.923 

repeat_alt(1) 1.259 .438 8.246 1 .004 3.521 1.491 8.315 

Numb_Meds .266 .112 5.631 1 .018 1.305 1.047 1.625 

Total_doses_perday -.122 .105 1.365 1 .243 .885 .720 1.087 

Total_nmb_daily_adminstratn .046 .287 .026 1 .871 1.047 .597 1.837 

Constant -3.637 2.524 2.077 1 .149 .026   

a. Variable(s) entered on step 1: Age2, Gender, Diabetic_Y_N, Q1_AngioM, SpecificNecessity, SpecificConcern, 

GeneralOveruse, GeneralHarm, StatinTRUE, BB_True, Asp_TRUE, Read_alt, Open_alt, Swallow_alt, repeat_alt, 

Numb_Meds, Total_doses_perday, Total_nmb_daily_adminstratn. 

 

 

Final Model 

 

Case Processing Summary 

Unweighted Cases
a
 N Percent 

Selected Cases Included in Analysis 480 95.4 

Missing Cases 23 4.6 

Total 503 100.0 

Unselected Cases 0 .0 

Total 503 100.0 
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Case Processing Summary 

Unweighted Cases
a
 N Percent 

Selected Cases Included in Analysis 480 95.4 

Missing Cases 23 4.6 

Total 503 100.0 

Unselected Cases 0 .0 

Total 503 100.0 

a. If weight is in effect, see classification table for the total number of cases. 

 

Dependent Variable Encoding 

Original Value Internal Value 

.00 0 

1.00 1 

 

Categorical Variables Codings 

 
Frequency 

Parameter coding 

(1) 

repeat_alt 1.00 50 1.000 

2.00 430 .000 

 

Block 1: Method = Enter 

Omnibus Tests of Model Coefficients 

 Chi-square df Sig. 

Step 1 Step 90.585 8 .000 

Block 90.585 8 .000 

Model 90.585 8 .000 

 

Model Summary 

Step -2 Log likelihood 

Cox & Snell R 

Square 

Nagelkerke R 

Square 

1 290.109
a
 .172 .314 

a. Estimation terminated at iteration number 6 because parameter 

estimates changed by less than .001. 

 

 

 

Hosmer and Lemeshow Test 

Step Chi-square df Sig. 

1 4.395 8 .820 
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Contingency Table for Hosmer and Lemeshow Test 

 
Intentional_nomissing = .00 Intentional_nomissing = 1.00 

Total Observed Expected Observed Expected 

Step 1 1 48 47.692 0 .308 48 

2 47 47.189 1 .811 48 

3 47 46.594 1 1.406 48 

4 48 45.899 0 2.101 48 

5 45 45.127 3 2.873 48 

6 43 44.014 5 3.986 48 

7 42 42.265 6 5.735 48 

8 38 39.453 10 8.547 48 

9 32 34.347 16 13.653 48 

10 25 22.419 23 25.581 48 

 

Classification Table
a
 

 

Observed 

Predicted 

 Intentional_nomissing Percentage 

Correct  .00 1.00 

Step 1 Intentional_nomissing .00 401 14 96.6 

1.00 53 12 18.5 

Overall Percentage   86.0 

a. The cut value is .500 

 

 

Variables in the Equation 

 
B S.E. Wald df Sig. Exp(B) 

95% C.I.for EXP(B) 

Lower Upper 

 Age2 -.035 .017 4.046 1 .044 .966 .934 .999 

SpecificNecessity -.106 .049 4.683 1 .030 .900 .818 .990 

SpecificConcern .152 .043 12.588 1 .000 1.164 1.070 1.266 

GeneralOveruse .150 .063 5.663 1 .017 1.162 1.027 1.316 

repeat_alt(1) 1.303 .379 11.824 1 .001 3.682 1.752 7.740 

Asp_TRUE 1.527 .665 5.268 1 .022 4.604 1.250 16.960 

BB_True -.744 .320 5.416 1 .020 .475 .254 .889 

Numb_Meds .167 .051 10.609 1 .001 1.182 1.069 1.307 

Constant -3.465 1.723 4.043 1 .044 .031   

a. Variable(s) entered on step 1: Age2, SpecificNecessity, SpecificConcern, GeneralOveruse, 

repeat_alt, Asp_TRUE, BB_True, Numb_Meds. 
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Exploring Age and Adherence 
 

Crosstab 

 
Age Category (years old) 

Total < 50 50 – 59 60 – 69 70 – 79 80+ 

 Adherent 
5 20 89 131 38 283 

33.3% 36.4% 49.4% 65.2% 74.5%  

Non-adherent 

10 35 91 70 13 219 

66.7% 63.6% 50.6% 34.8% 25.5%  

Total  15 55 180 201 51 502 

100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 

P < 0.001 (chi-sqaure) 

 

Crosstab 

 
Age Category (years old) 

Total < 60 60 - 65 > 65 - <70 70+ 

Adherent 
25 50 39 169 283 

35.7% 52.6% 45.9% 67.1% 56.4% 

Non-adherent 
45 45 46 83 219 

64.3% 47.4% 54.1% 32.9% 43.6% 

Total 70 95 85 252 502 

100.0% 100.0% 100.0% 100.0% 100.0% 

13.9% 18.9% 16.9% 50.2% 100.0% 

P < 0.001 (Chi-sqaure) 

 

 

N_Mis_Ad_MS_SQ_YN_noQn5 * Age_split_70 Crosstabulation 

 
Age Category (years old) 

Total <70 ≥ 70 

Adherent 

 

114 169 283 

45.6% 67.1% 56.4% 

22.7% 33.7% 56.4% 

Non-adherent 136 83 219 

54.4% 32.9% 43.6% 

27.1% 16.5% 43.6% 

Total 250 252 502 

100.0% 100.0% 100.0% 

49.8% 50.2% 100.0% 

P < 0.001 (Chi-sqaure) 

Gender Interaction renders trends in Female category statistically non-significant. 
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Comparing Average Knowledge of Indication(s) 
 

Comparing groups of adherent vs. non-adherent according to MMAS-8 scale (excluding 

Qn5) 

 

The overall average knowledge about secondary prevention medicines among 

adherent patients was 1.8 (±0.66) compared with 1.6 (±0.62) among the non-adherent, 

which could indicate a slightly more knowledge about secondary prevention medicines 

among non-adherent patients. However, this was statistically not significant. 

 

Comparison of various variables in the adherent vs. non-adherent groups according to 

Factor 2 (intentional / hassle) in the MMAS-8 

 

The difference in overall average knowledge about prescribed secondary prevention 

medicines was not statistically significant. (adherent = 1.7 vs. 1.8 among non-

adherent). n= 498 

 

Comparing groups of adherence vs. non-adherence according to SQ 

 

The distribution of marital status after grouping was not different among the adherent 

and non-adherent.  The difference in average overall knowledge about secondary 

prevention medicines was not statistically significant (1.7 ± 0.65 and 1.6 ± 0.58 

respectively). 


