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Abstract 
Johansson Östbring, Malin (2021). Pharmaceutical care in coronary heart disease, 
Linnaeus University Dissertations No 409/2021, ISBN: 978-91-89283-55-8 
(print), 978-91-89283-56-5 (pdf).  
Background: In coronary heart disease (CHD), pharmaceutical care implies that 
health care professionals cooperate with the patient to optimize drug therapy 
primarily for secondary prevention. Low adherence and discontinuation of drugs are 
common among patients with CHD, and this is associated with increased morbidity 
and mortality. The achievement of guidelines-recommended treatment goals for 
risk factors is disappointingly low in secondary prevention. 

Aim: To study clinical and patient related aspects of pharmaceutical care for 
secondary prevention in patients with CHD. 

Method: A pharmacist used medication review and motivational interviewing to 
impact patients’ beliefs about medicines and adherence in a pilot study. This 
intervention was further developed and tested in a randomized controlled trial 
(RCT) in 316 patients with verified CHD who were planned for follow-up at the 
cardiology clinic in Kalmar. The primary study outcome was the proportion of 
patients who reached the treatment goal for low-density lipoprotein (LDL) 
cholesterol. Patients’ adherence to cholesterol-lowering drugs according to a 
combination of refilled prescriptions and self-report was the key secondary outcome. 
In the RCT, pharmacists individualized both the dose and the content of the 
support based on the patient’s need. A process evaluation was planned alongside the 
trial to investigate implementation and mechanisms of impact such as pharmacists’ 
actions and effects on patients’ medication beliefs. In a separate qualitative study, 
we interviewed patients with CHD who had used their medicines for at least 12 
months. 

Results: At 15 months follow-up of the RCT, the primary outcome measure did 
not differ between groups. The intervention improved patient adherence to 
cholesterol-lowering medicines; 88% vs 77% of the patients were adherent, possibly 
because the intervention lowered patients’ concerns about medicines. In 84% of the 
intervention patients at least one actual drug-related problem (DRP) was identified, 
and for 90% of those DRPs actions were taken to resolve the problems. Analyses of 
the interviews with patients revealed that patients´ experiences with medicines 
varied greatly - from trivial to troublesome – and these were classified into one of 
seven categories: a sense of security, unproblematic, learning to live with it, taking 
responsibility for it, somewhat uncertain, troublesome, or distressing. 

  



Conclusion: Pharmaceutical care improved the patients’ use of medicines in CHD 
but did not increase treatment goal achievement for LDL-cholesterol. Overall, the 
findings of this thesis emphasize that when support in managing medications is 
offered to patients, it should encompass various aspects of medicine-taking: safety, 
knowledge, beliefs, practical handling, impact on day-to-day life, and the patient’s 
medication experience. 

Key words: pharmaceutical care, patient experience, medication adherence, 
medicine management, medication review, motivational interviewing, coronary 
heart disease, secondary prevention, low-density lipoprotein cholesterol, cardiac 
rehabilitation, multi-professional collaboration, drug-related problems, pragmatic 
clinical trial, randomized controlled trial, qualitative analysis, process evaluation
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If one is truly to succeed in leading a person to a specific place,  
one must first and foremost take care to find him where he is 

and begin there.  
Sören Kierkegaard 1859
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Populärvetenskaplig sammanfattning 
 
Att stödja patienter med kranskärlssjukdom till bättre läkemedelsanvändning 

Patienter som förskrivs att under lång tid ta flera läkemedel dagligen slutar ibland 
använda dessa läkemedel efter en tid, trots medicinskt behov av dem. Det kan bero 
på att de upplever biverkningar eller att de känner oro inför att använda läkemedel. 
De som slutar med sina läkemedel eller tar dem i en lägre grad än andra, drabbas 
oftare av nya hälsoproblem och dör tidigare. Hur kan sjukvården arbeta för att öka 
patienters benägenhet att ta sina mediciner?  

I den här avhandlingen studeras denna fråga, med fokus på patienter med 
hjärtsjukdomar. Varje år drabbas omkring 25 000 personer av hjärtinfarkt i Sverige 
och ytterligare personer får diagnosen kärlkramp. Båda tillstånden beror på 
förträngningar i hjärtats kärl, kranskärlen, och kallas samlat för kranskärlssjukdom. 
Tack vare modern behandling med ballongvidgning så överlever de allra flesta 
patienter och skrivs ut från sjukhuset inom några få dagar. Under resten av livet 
behandlas patienterna med flera läkemedel för att förebygga nya hjärtinfarkter eller 
förträngningar. Läkemedlen används bland annat för att sänka blodtryck och 
kolesterol till nivåer som minskar risken för förvärrad kranskärlssjukdom. När 
läkemedel kan ge besvär på kort sikt, men ska skydda på lång sikt, är det viktigt att 
balansera effekterna på patientens vardagsliv mot de framtida vinsterna. 

Syftet med den här avhandlingen var att undersöka om en individualiserad 
läkemedelsuppföljning till patienter med kranskärlssjukdom leder till en bättre 
följsamhet, det vill säga att fler patienter tar sina läkemedel under lång tid. Vi antog 
att om fler patienter fortsätter att använda sina läkemedel skulle vi kunna mäta det 
på kort sikt genom att de skulle ha lägre kolesterol och blodtryck, och genom att 
behovet av sjukvård för hjärt-kärlsjukdom skulle minska.  

Metoden var en randomiserad kontrollerad studie som innefattade 316 patienter på 
hjärtmottagningen i Kalmar. En apotekare på hjärtmottagningen arbetade med 
läkemedelssamtal och att i samråd med läkare justera behandlingen. 
Läkemedelsuppföljningen pågick under ett halvår och anpassades efter patientens 
behov av stöd. Dessutom gjordes en intervjustudie där 19 patienter djupintervjuades 
ett år efter att de drabbats av kranskärlssjukdom. 

Den intervention som vi utvecklade och sedan utvärderade bygger på att en 
apotekare med särskild kompetens inom kommunikation, följsamhet och 
hjärtläkemedel träffar patienten på hjärtmottagningen för ett läkemedelssamtal och 
en läkemedelsgenomgång, och därefter följer patienten under drygt ett halvår. 
Interventionen anpassades efter patientens eget upplevda behov, dennes problem 
med läkemedel och föreställningar om läkemedel. I den randomiserade 
kontrollerade studien undersökte vi om den individuella läkemedelsuppföljningen 
av apotekare hade någon effekt på patienternas följsamhet till läkemedels-



behandlingen, deras livskvalitet, samt på patienternas riskfaktorer och behovet av 
sjukhusvård relaterad till hjärt-kärlsjukdomar, jämfört med standardvård. De flesta 
av dessa resultat undersöktes vid 15 månader efter utskrivning, med information 
från register och med enkäter till patienterna om deras följsamhet och livskvalitet. 
En processutvärdering planerades också för att undersöka hur väl interventionen 
utförts, och vilka processer i den som bidragit till resultatet. I en separat studie som 
bestod av 19 djupintervjuer undersökte vi hur patienter som fått standardvård 
upplever att använda läkemedel ett år efter att de drabbats av kranskärlssjukdom.  

Resultatet av den randomiserade kontrollerade studien visade att den individuella 
läkemedelsuppföljningen inte hade förbättrat patienternas kolesterolvärden eller 
blodtryck ett år efter utskrivning. Det hade heller inte förbättrat patienternas 
livskvalitet relaterad till hjärtsjukdom eller påverkat hur många patienter som behövt 
sjukhusvård för hjärt-kärlsjukdom under den här tiden. Däremot hade patienterna 
som fått individualiserad läkemedelsuppföljning bättre följsamhet till 
kolestrolsänkande läkemedel och till acetylsalicylsyra. 88 procent av patienterna i 
gruppen som fått stöd av apotekare hämtade ut och uppgav att de tog sina 
kolesterolsänkande läkemedel i hög utsträckning, medan motsvarande siffra i 
gruppen som enbart fått standardvård var 77 procent. Patienterna som fått stöd hade 
också mer positiva föreställningar om sina läkemedel än vad patienterna med 
standardvård hade, framförallt upplevde de lägre grad av oro kring sina läkemedel. 
I samband med den individualiserade läkemedelsuppföljningen upptäcktes hos 84 
procent av patienterna minst ett läkemedelsrelaterat problem, och i 90 procent av 
fallen vidtogs åtgärder i syfte att lösa dessa problem.  

Intervjustudien visade att patienter har mycket skilda erfarenheter av att använda 
läkemedel för kranskärlssjukdom. En del upplever det väldigt enkelt och andra 
tycker det är besvärligt och oroande. Deltagarna hade olika syn på hur stort eget 
ansvar de har för sin läkemedelsbehandling. Deltagarnas upplevelser av att använda 
läkemedel efter att ha drabbats av kranskärlssjukdom kunde kategoriseras i sju 
kategorier: ger känsla av säkerhet, oproblematiskt, lära sig leva med, kräver eget 
ansvar, känns osäkert, besvärligt respektive oroande. 

Slutsatsen är att individualiserad läkemedelsuppföljning för patienter med 
kranskärlsjukdom kan förbättra läkemedelsanvändningen: läkemedelsrelaterade 
problem avhjälps, inställningen till läkemedel förbättras och patienterna använder 
läkemedel i högre utsträckning. Däremot sågs ingen påverkan på kolesterol eller 
blodtryck eller behovet av sjukhusvård under de första 15 månaderna efter 
utskrivning. Patienters upplevelser av att använda läkemedel för kranskärlssjukdom 
varierar stort och patienter behöver därför ett mer individualiserat stöd och mer 
dialog med sjukvården för att använda sina läkemedel på bästa sätt. Överlag lyfter 
avhandlingen fram att för att stödja patienter behöver man ta hänsyn till flera 
aspekter av att använda läkemedel såsom säkerhet, kunskap, föreställningar, praktisk 
hantering, eget ansvar, påverkan i det dagliga livet, och patientens helhetsupplevelse 
av att använda läkemedel



 

1 

 

Contents 

Abbreviations .................................................................................................... 3 

Background ....................................................................................................... 5 

Introduction ................................................................................................... 5 

Pharmaceutical care and related concepts ..................................................... 5 

Medication adherence .................................................................................. 10 

Drug-related needs among patients with coronary heart disease ................. 12 

Improving medication use in CHD .............................................................. 15 

Complex interventions: development and evaluation .................................. 18 

The rationale of the thesis................................................................................ 19 

Aim of the thesis .............................................................................................. 20 

Methods ........................................................................................................... 22 

Design .......................................................................................................... 22 

Setting .......................................................................................................... 22 

Participants .................................................................................................. 22 

The intervention and its development ......................................................... 24 

Randomization and blinding ........................................................................ 26 

Data collection ............................................................................................. 27 

Outcome assessment and analysis ............................................................... 27 

Process evaluation planning ........................................................................ 31 

Ethical considerations .................................................................................. 33 

Results ............................................................................................................. 34 

Participants (Papers I, IV, V) ...................................................................... 34 

Intervention conduct (Paper V) ................................................................... 37 

LDL-C (Paper V) ......................................................................................... 37 

Adherence to medication (Papers I and V) .................................................. 39 

Beliefs about medicines (Papers I and V) ................................................... 40 

Relationship between adherence and LDL-C level (Paper V) ..................... 40 

Blood-pressure, HRQoL and hospital revisits (Paper V) ............................ 41 

Evaluation of the intervention process (unpublished) ................................. 42 

Patients’ experiences with medication for CHD (Paper IV)........................ 43 

Discussion ....................................................................................................... 47 

Main findings .............................................................................................. 47 

From beliefs to adherence ........................................................................... 47 

From adherence to reduced morbidity? ....................................................... 49 



2 

The value of pharmaceutical care ................................................................ 52 

Important intervention features ................................................................... 52 

Living with medicines for CHD .................................................................. 54 

Key methodological features and study limitations .................................... 56 

Implications and future perspectives ........................................................... 58 

Conclusions ..................................................................................................... 61 

Acknowledgements ......................................................................................... 62 

References ....................................................................................................... 67 

Appendix ......................................................................................................... 83 



 

3 

Abbreviations  

 

ACS Acute coronary syndrome 

ADE Adverse drug event 

ADR Adverse drug reaction 

ASA Acetylsalicylic acid 

BMQ-S Beliefs about Medicines-Questionnaire Specific 

CABG Coronary artery by-pass graft 

CL Cholesterol lowering 

CHD Coronary heart disease 

CI Confidence interval 

CR Cardiac rehabilitation 

CRF Clinical research form 

CVD Cardiovascular disease 

DAPT Dual antiplatelet therapy 

DRAW Drug Adherence Work-up tool 

DRP Drug-related problem 

EHR Electronic health record 

ESC European Society of Cardiology 

HCP Healthcare professional 

HRQoL Health-related quality of life 

HeartQoL Heart quality of life-questionnaire 

ICD International statistical classification of diseases and 

related health problems 

ITT Intention-to-treat  

LDL-C Low density lipoprotein-cholesterol 

LH Lina Hellström 

MAR Missing at random 

MCAR Missing completely at random 

MI Myocardial infarction 

MIMeRiC Motivational Interviewing and Medication Review in 

Coronary heart disease (trial) 

MJÖ Malin Johansson Östbring 

MMAS-8 8-item Morisky Medication Adherence Scale  

MPR Medication possession ratio 

MPA Medical Products Agency 
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NAILED-ACS Nurse-based Age Independent Intervention to Limit 

Evolution of Disease after Acute Coronary Syndrome 
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PCI Percutaneous coronary intervention 

PDC Percent days covered 
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RAAS Renin-angiotensin-aldosterone system 

RCT Randomized controlled trial 
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SEPHIA Secondary prevention after Heart Intensive Care 

Admission (quality registry) 

SD Standard deviation 

SWEDEHEART Swedish Web-system for Enhancement and 

Development of Evidence-based care in Heart disease 

Evaluated According to Recommended Therapies 

(quality registry) 

WHO World Health Organization 
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Background 

Introduction 

Medications do not work in patients who do not take them.   

C. Everett Koop, MD 
 

Pharmaceutical care is person-centered medicine management. It relies on 

acknowledging the patient’s medication experience, and it means optimizing 

therapy with personalized medicine and respect for individual values.  

Coronary heart disease (CHD) is the leading cause of death worldwide (1). 

The acute treatment of CHD has been revolutionized in the last two decades, 

and mortality and morbidity have been more than halved (2, 3). This means that 

more patients are now treated with secondary prevention measures in order to 

minimize the risk of recurrent CHD events. Despite widespread access to 

effective, inexpensive medicines, preventive treatment goals for blood pressure 

and cholesterol levels continue to be unmet for many coronary patients (4-6). 

This is, in part, an effect of patients’ resistance to the life-style changes needed 

to lower both blood pressure and cholesterol levels (7), but the use of evidence-

based drug treatments can also be optimized in order to reach treatment goals 

(4, 6). Another reason that risk factors are not properly controlled might be that 

20-30% of patients stop taking their preventive medicines at some point after 

the initiation of treatment (8, 9). Nonadherence to secondary prevention drugs 

is associated with an increased risk of all-cause mortality, cardiovascular 

mortality and hospitalizations (9-12). 

What was later to become this thesis, started over a decade ago when I met 

CHD patients in the patient education at the Vrinnevi Hospital in Norrköping; I 

sensed a need for more support in managing medicines among the participants, 

and that we as healthcare professionals (HCPs) needed a better understanding 

of patients’ medicine experiences. With encouraging support from many 

significant others, this sense evolved to a randomized controlled trial of a 

pharmaceutical care intervention at the County Hospital in Kalmar, as well as a 

study on CHD patients’ experiences with medication.   

Pharmaceutical care and related concepts 

Pharmaceutical care 

The concept of pharmaceutical care is based on the responsibility of the 

caregiver to meet all of the patient’s drug-related needs for the purpose of 

achieving definite outcomes that improve the patient’s quality of life (13).  
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Pharmaceutical care practice was originally developed in the US. Although 

it evolved via changes to the pharmacy profession, it is not by its nature 

something that requires a pharmacist (14, 15). Pharmaceutical care is a 

professional practice based on a philosophy and a rational decision-making 

process, and is designed to complement existing patient care practices such as 

medicine and nursing. Pharmaceutical care practitioners work in the context of 

the patient’s medication experience, form a therapeutic relationship with the 

patient, take responsibility for all the patient’s pharmacotherapy, regardless of 

source, and focus on the patient’s drug-related needs; see Figure 1 (15). 

Pharmaceutical care can be provided by pharmacists, nurses or physicians as 

long as they are trained in the concept (14).  

Assessment of a patient’s drug-related needs involves establishing whether 

the medication is appropriate, effective and safe, as well as whether the patient 

is willing and able to take the medications as intended. In this assessment, drug-

related problems (DRPs) are identified. A DRP is defined as any undesirable 

event, or risk of event, experienced by a patient that involves (or is suspected to 

involve) drug therapy, and which interferes with achieving the desired goal of 

therapy. 

 
  
Figure 1. The essentials of pharmaceutical care, modified after Cipolle et al, 

Pharmaceutical care practice (2012) (15). 

The pharmaceutical care practitioner identifies any DRPs, and works with 

the patient to make a care plan and a plan for follow-up evaluations. In 

pharmaceutical care, this process is called the pharmacotherapy workup, but it 

closely resembles what is commonly called a medication review. Although 

medication reviews can be conducted at different levels, it is only an advanced 
review that applies in this case (16). Professional associations of pharmacists 



 

7 

have taken on pharmaceutical care as the provision of pharmacy practice, but 

the core principles and activities have also influenced the legislation in many 

countries, like Sweden, in that medication reviews are part of the drug 

legislation (17). While the description of medication reviews in the legislation 

can mirror a more technical description of pharmaceutical care, it lacks one 

important concept on which pharmaceutical care is built: the patient’s 

medication experience.  

 

Similar concepts, outcomes and practice settings 
There are several concepts similar to pharmaceutical care; these are called 

medicines optimization or medicines management in the United Kingdom (18, 

19), and medication therapy management (19) in the US. These concepts differ 

subtly in scope and the types of professionals and processes involved, but they 

share the core components, including medication reviews, identification of 

DRPs and follow-up actions, with a focus on patient outcomes; most of them 

encompass the care continuum.  

Pharmaceutical care or similar concepts can improve clinical outcomes of 

patients (20) but there is conflicting evidence regarding the impact on health-

related quality of life (HRQoL) (21, 22). Pharmaceutical care can be practiced 

in different settings, even though the out-patient setting might be preferred (14). 

The development of pharmaceutical care in different countries depend, among 

other things, on the respective health care systems (23). In Sweden, 

pharmaceutical care has not been well implemented in community pharmacies 

(24), but different forms of medicines management or medication reviews 

within multi-professional teams have evolved in the hospital setting in the last 

two decades (25-27), and in some regions also in primary care. 

Concordance and person-centered care 

The concept of concordance was introduced in the 1990s (28) to reflect the 

changing relationships between healthcare professionals (HCPs) and patients. 

It relates to a process of consultation and is about achieving constructive and 

respectful partnerships. In this process, HCPs recognize the primacy of the 

patient’s decision about following recommendations, and the patient’s expertise 

and beliefs are fully valued. Thus, concordance is about shared decision making 

and relates to all healthcare, not solely drug therapy (29). As concordance was 

proposed and welcomed twenty years ago, but can hardly be said to have hit the 

scene yet, perhaps it will be outrun by person-centered care and “What matters 

to you?” (30, 31). 
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Figure 2. Pharmaceutical care related to concordance and person-centered care as 

described by Ekman et al (30, 32).  

In Person-centered care, the focus is on treating the patient as an individual 

with his/her own values, and on partnership and equal valuing of objective signs 

of disease and measurements and the patient’s experience of illness and 

treatment (32). The person-centered approach means recognizing both health 

barriers and suffering, as well as a patient’s capabilities and resources for 

regaining health (22). The Center for Person-Centered Care at University of 

Gothenburg (GPCC) has described an approach to person-centered care based 

on three main components (33): 1) initiating the partnership through the 

narrative, 2) co-creating the health-plan, 3) documenting and monitoring the 

health-plan. 

Although person-centered care is about the whole person and all aspects of 

health, it will, when applied to medicines, ultimately be about the patients’ 

medication experiences and how these can be aligned with their values in life 

and their available treatments. As with pharmaceutical care, person-centered 

care emphasizes documentation of the agreed plan and continued follow-up; see 

Figure 2. 
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The patient’s medication experience and perspectives on drug 

use 

Your primary responsibility as a pharmaceutical care practitioner 
is to improve each patient’s medication experience – to make it 

better than it was before you provided care. (15) 

 

The patient´s medication experience is the patient’s personal approach to the 

use of medicines, based on all the events in his/her lifetime that involve drug 

therapy (15). The medication experience covers themes such as losing control 

when health is changing, bodily effects, realizing the unremitting nature of 

chronic disease and regaining control through responsibility (34). This lived 

experience shapes the patient’s attitudes, beliefs, and preferences about drug 

therapy, thus principally determining their medication-taking behavior. 

Therefore, a practitioner cannot make sound clinical decisions without a good 

understanding of the patient’s medication experience (15). 

Patients are commonly grateful that medicines provide relief of symptoms 

and extend life, but are also afraid of adverse effects, uncertain of the total net 

benefit (34, 35); and coping with medicines can be burdensome and can affect 

physical, social or psychological well-being, and quality of life (36, 37). 

Patients’ attitude to medicines is often highly impacted by their relationship 

with doctors or other HCPs (35, 38). Patients often feel that their concerns about 

the drugs have not been addressed appropriately in consultations, and that they 

therefore have to resort to their own rationales (35, 39). They often actively 

engage in decision-making about their medicines; if this does not happen in the 

consultation, they can take charge at home (34, 39, 40). Pound et al. (40) 

describe patients in terms of their medicine-taking behavior as passive accepters 

who accept medicines without question, active accepters who accept medicines 

after evaluating them, active modifiers who modify their regimen after 

evaluating it, or rejecters, who reject the regimen completely.  

Beliefs about medicines and the necessity–concerns framework 

Health psychology approaches to understanding how people make decisions 

about their health, focus on the individual’s own beliefs and the social context 

in which these occur as key predictors of behavior (41). A method of eliciting 

and scoring peoples’ beliefs about medicines was developed by Horne and 

Weinman in the 1990s (41). It was proposed that adherence decisions are 

influenced by a cost–benefit assessment in which personal beliefs about the 

necessity of the medication for maintaining or improving health are balanced 

against concerns about the potential adverse effects of taking it. The Beliefs 
about Medicines Questionnaire - Specific (BMQ-S) has since been used in an 

abundance of studies and has consistently shown that adherence behavior is 

dependent on a patient’s medication beliefs (42, 43). 
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Medication adherence 

The importance of patients actually taking medicines has increased with the 

advent of increasingly effective medicines. The term initially used to describe 

this phenomenon was compliance, meaning the extent to which patients’ 

behavior coincides with medical advice. As the importance of patient-

centeredness and patient autonomy were recognized, the term compliance was 

increasingly replaced by adherence, the extent to which a patient’s behavior 

corresponds with agreed recommendations from a healthcare provider. 

Consequently, adherence is about doing what the patient and the HCP have 

agreed on with the patient as an active partner. This agreement is not always 

identical to the prescription; however, the prescription is used as the 

“denominator” when adherence is measured. Adherence is an important 

outcome of the processes associated with concordance or pharmaceutical care. 

The following definition of adherence was used in this thesis: “Adherence to 

medications is the process by which patients take their medications as 

prescribed, composed of initiation, implementation and discontinuation” (44). 

Adherence in many ways 

What was initially thought of as a uniform behavioral pattern – one which it was 

possible to predict by a number of determinants – has been shown to be a much 

more complex phenomenon. Adherence research has evolved, with the addition 

of theories and concepts from behavioral medicine and health psychology which 

need to be accounted for in the design of effective interventions. A few concepts 

that have been proposed to improve the definition, understanding and 

interventions for adherence, are summarized below.  

Adherent behavior can be intentional or unintentional (45). These can co-

exist, they can interact and their determinants can interact (46). Patients who 

deem their medicines unimportant are less motivated to remember them (39, 

47). Mainly, however, intentional non-adherence is affected by side effects, 

fear, stigmas, denial, and the patient’s health beliefs; while unintentional 

nonadherence is related to forgetfulness, cost, underlying disease, 

miscommunication, and health literacy (48-50). Beliefs are important 

determinants of both intentional and unintentional adherence, and changes in 

beliefs have been linked to changed adherence behavior (42, 47, 51, 52). 

Adherence can be described in terms of initiation (filling the first 

prescription), implementation (following the treatment regimen), persistence 

(continuing to follow the treatment regimen), and discontinuation (stopping 

taking the drug for any reason) (44); the determinants of these different phases 

of adherence differ (53). 

The determinants of adherence differ for different types of drugs; i.e. drugs 

used for symptomatic and asymptomatic disease (54, 55). Adherence depends 

on both habit and reflective factors, and how they contribute to the adherent 
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behavior can differ between drugs (56). Adherence is an act of both initiation 
and maintenance behavior (56), and these behaviors have different 

determinants; therefore, there is a temporal perspective to adherence and its 

determinants (53). 

Thus, a patient can be adherent to one medicine and non-adherent to another, 

and the adherence can change over time because different determinants impact 

on the different phases of behavior, and because of changes in the determinants 

with time. Non-adherence is always driven by the combination of medication 

and the individual. 

A model of adherence – WHO 

The World Health Organization (WHO) has presented a model of adherence 

where the known determinants or barriers are categorized into five interacting 

dimensions; Figure 3 (49).  

 

 

 
Figure 3. The model of adherence with determinants categorized in five dimensions 

presented by WHO (49). HCT=healthcare team  

Many determinants have been found to have an inconsistent effect on adherence 

and the model cannot be used to predict adherence among individuals. 

However, the model of adherence highlights that the factors relevant to each 

individual have to be identified for a successful intervention result (49), and this 

model could be a valuable tool for practitioners to understand where to look for 

factors contributing to adherence problems (57).  

 

Increasing the effectiveness of adherence interventions may have 

a far greater impact on the health of the population than any 
improvement in specific medical treatments. (58) 
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Measuring medication adherence 

There is no gold standard for how to measure adherence behavior; all 

measurements of adherence are estimates of the behavior. In the most direct 

way, adherence could be measured by blood samples of drug or drug 

metabolites; however, this is seldom suitable in clinical practice or in research. 

Indirect ways that can be used have different draw-backs and, in research, it is 

recommended that a combination is used (59, 60). There is a wide range of self-

reporting instruments, and they all share the risk of overestimation due to social 

desirability and recall bias, although they have a high specificity for non-

adherence. Depending on the items used, self-reporting can show non-

adherence as either unintentional or intentional, and can also relate to the 

different phases of adherence. Electronic pillboxes which enable the clinician 

or the researcher to see the evidence of daily dose-taking are accurate and 

perhaps provide the most valid data. These can be used to measure all phases of 

adherence, but they are impractical for routine use. The use of prescription refill 
data, also called pharmacy claims data, has been revolutionized by the use of 

electronic registers or databases. With refill data, different outcomes can be 

used to measure the different phases of initiation, implementation or 

persistence/discontinuation. The proportion of doses refilled under a certain 

period (often termed percent days covered (PDC) or medication possession ratio 

(MPR)) can be used as a continuous measure or can be dichotomized. A cut-off 

level of 80% PDC or MPR is used in the majority of studies, even though the 

appropriate cut-off point is dependent on the drug and disease characteristics.  

Drug-related needs among patients with coronary 

heart disease 

Coronary heart disease 

CHD is the leading cause of death worldwide (1), and in Sweden 25 000 people 

are diagnosed with myocardial infarction (MI) each year (61). Acute coronary 

syndromes (ACS) covers MI and unstable angina; ACS and chronic angina are 

the two main forms of CHD. Symptoms of CHD arise due to ischemia or 

decreased blood flow to part of the heart musculature, the myocardium. CHD is 

often defined as an atherosclerotic disease because ischemia typically occurs as 

a result of atherosclerotic plaques in the coronary vessels. Atherosclerosis refers 

to the accumulation of fatty and/or fibrous material in the inner-most layer of 

blood-vessels, the intima, and is understood to be dependent on the oxidation of 

low-density-lipoprotein-cholesterol (LDL-C) particles that have entered the 

intima, and the subsequent inflammatory process that this evokes (62).  

The acute treatment of ACS is to restore blood flow (reperfusion), now 
predominantly with a percutaneous coronary intervention (PCI) with balloon 

angioplasty and often the use of coronary stents or, if the patient has multi-
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vessel disease or plaques at certain locations, with a coronary artery by-pass 

graft (CABG). Patients diagnosed with stable angina are also often treated with 

these measures. 

The acute treatment of CHD has been revolutionized in recent decades; 

because blood flow is restored quickly the necrosis of myocardium which 

follows from ischemia is halted, and thus fewer patients with MI suffer from 

complications such as heart failure and arrhythmia. The vast majority of patients 

with ACS are discharged within five days of admission, and many as early as 

three days (63). The mortality associated with ACS is highest in the first acute 

phase, and in the first year, and is closely related to age, type of ACS and 

concurrent diseases. Among patients 65-80 years old who are treated in hospital 

for their MI, mortality is around 5% within the first month, increasing to 10% 

after one year, while the corresponding figures for patients aged 80 years or 

older are around 15% at one month and 30% at one year. The improvements in 

acute treatment thus mean that more patients are now treated with secondary 

prevention measures in order to minimize the risk of recurrent CHD events.  

Secondary prevention and cardiac rehabilitation 

Secondary prevention of CHD stands for the coordinated set of actions used to 

prevent new coronary events or more symptoms of angina. The main target of 

both life-style interventions and medical treatment is to control risk factors 

related to atherosclerosis and CHD. The main modifiable risk factors for CHD 

are smoking, sedentary lifestyle and low level of physical exercise, psychosocial 

stress, hypertension, hyperlipidemia, and diabetes (64). Cardiac rehabilitation 

(CR) has been defined as a structured multidisciplinary intervention for 

cardiovascular risk assessment and management, advice on physical activity, 

psychological support, assessment of appropriate medication and help with 

adherence to cardioprotective drugs (65).  

CR programs evolved during the era when coronary arteries could not be 

reperfused, and thus myocardial injuries and accompanying heart failure were 

common problems. However, comprehensive CR is still valuable (66, 67), and 

programs that manage all the risk factors and monitor medications are the most 

successful (68). European standards for secondary prevention and CR (69) 

recommend both the structure and the core components to be covered by the 

multidisciplinary team; the core team should include cardiologist, nurse and 

physiotherapist, and contributing staff include a dietitian, psychologist, 

occupational therapist, pharmacist, and social services expert.  

CR characteristics across Sweden were evaluated in 2016 based on these 

standards (70). It was found that Swedish CR programs are well-staffed 

regarding the core team professionals, while staffing levels of other allied HCPs 

were more variable (70). The evaluation also showed that there is no tradition 

of pharmacists being involved in CR in Sweden. In the UK in the same year, on 
the other hand, 41% of CR teams included a pharmacist (71). Thus, CR can be 
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organized in many ways, even if based on the same standards. It is interesting 

to note that pharmaceutical care is not mentioned as a core component; 

however, higher adherence to pharmacological advice is one of the expected 

outcomes of CR (69). Adherence to preventive pharmacological therapy has 

been highlighted as a major challenge in secondary prevention by both the 

European Society of Cardiology (ESC) and the American Heart Association 

(48, 65). The ESC advocate that the active role of pharmacists in assessing drug 

adherence, and in encouraging patients to discuss their medicines, should be 

promoted (65). 

Drug treatment for secondary prevention of CHD 

Pharmacological treatment for secondary prevention of CHD reduces morbidity 

and mortality through a direct thromboprophylactic effect and through effects 

on the vascular endothelium, hypertension, hyperlipidemia, and inflammation, 

with resultant reduction in atherosclerotic plaque progression and stabilization 

of plaques. ESCs guidelines (72) recommend that all patients with ACS or a 

coronary stent are treated with dual antiplatelet therapy (DAPT; acetylsalicylic 

acid (ASA) and a P2Y12 inhibitor) for 12 months to prevent new plaque 

ruptures and in-stent thrombosis. After DAPT, it is recommended that all CHD 

patients are continued on ASA. Treatment with beta-blockers is anti-ischemic 

while also reducing the risk of recurrent events and myocardial injury in case of 

a new event. Patients are treated with statins and/or other cholesterol-lowering 

drugs to decrease the atherosclerotic activity and, if hypertension or other risk 

factors such as diabetes or chronic kidney disease are prevalent, they should 

also be prescribed agents that inhibit the renin-angiotensin-aldosterone system 

(RAAS). Because most patients with CHD have hypertension or other risk 

factors, most patients are treated with five drugs during the first year after 

diagnosis of CHD. 

European guidelines for the prevention of CHD state goals for important risk 

factors (73), and these are also used by the Swedish quality register for 

secondary prevention (SEPHIA), which annually assess the treatment goal 

attainment. In Sweden, as well as elsewhere, these treatment goals for risk 

factors, including those related to drug therapy, i.e. cholesterol and blood 

pressure, are often not met (4-6). 

The CHD patient’s perspective on drug use 

In the early recovery phase after an acute coronary event, patients might 

consider medicines as intrusive and as the cause of many of their symptoms 

(74). They can find it hard to understand their treatment and this can generate 

concerns about potential side effects (75). Patients want to understand their 

treatment, but the level of information they want varies (38). Their perceptions 

about the disease and about taking their medication, and their relationships with 
clinicians, are central to their medication-taking behavior (76).  
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Adherence to secondary prevention drugs  

Results from the literature indicate that 20-30% of patients with CHD become 

non-adherent to their medicines during the first year of treatment (9, 10, 77). 

Nonadherence to secondary prevention drugs is associated with an increased 

risk of all-cause mortality, cardiovascular mortality and hospitalizations (9-12). 

The impact is possibly highest for non-adherence to antiplatelets and statins: 

all-cause mortality is almost doubled among patients who are non-adherent to 

statins (9, 11, 78). This pattern was also recently demonstrated in Swedish 

registry data among patients with an MI in 2010-2012 (79); only 69% of patients 

were adherent during the first year, and patients with very low adherence (MPR 

<50%) had a relative risk of 1.71 for mortality in the following year. Also, 

among Swedish patients using ASA for secondary prevention, the risk of 

cardiovascular events increased shortly after discontinuation, with a hazard 

ratio of 1.46 compared to patients who were persistent with treatment. The 

effect of non-adherence to secondary preventive drugs is lowest for 

betablockers (9, 11, 78), possibly reflecting the lack of evidence for their benefit 

as long-term therapy in contemporary treatment of MI (80-82).  

The vast majority of patients with CHD do initiate their drug treatment (83) 

but their adherence behavior changes over time after the coronary event (84, 

85), as do their beliefs about medicines (86). Twenty-five percent of non-

adherent patients have multiple barriers to adherence, the most common being 

forgetfulness and health beliefs (87). In contrast to patients with other diseases, 

the concerns of patients with CHD about medicines are more important for 

adherence than how they perceive the necessity of drugs (43). Depression is 

common and under-diagnosed among patients with CHD (88, 89) and 

depression is also related to decreased adherence (90, 91).  

 

Improving medication use in CHD 

Given the impact of suboptimal use of medicines in secondary prevention, 

interventions to improve both prescribing and adherence to guideline-

recommended therapy have been tested. Medication use includes activities in 

both healthcare situations and in patients’ homes, and medication management 

is affected by organizational, societal, and personal factors. However, for 

patients using secondary preventive drugs, the use of medicines occurs mainly 

in the patient’s daily life. Thus, optimizing secondary prevention means 

working on both the healthcare and the patient level; this is outlined in figure 4.  
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Figure 4. A description of the actions involved in managing medicines from both the patient 

and the health care perspective. Note that the figure does not represent a situation were 

shared decision making is in effect. 
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Many interventions to improve medication use in CHD have been tested with 

the overall objective of improving patient health, but with different outcome 

measures. Few studies have investigated mortality and morbidity, but 

investigating the effects on risk factors such as LDL-cholesterol and blood-

pressure is common. Blood pressure control has been improved when 

appropriately qualified nurses and pharmacists are allowed to alter prescribing, 

compared to when only doctors can make alterations (92). Secondary 

prevention nurse-managed care has the potential to improve risk factor control, 

although studies vary widely in both the components and outcomes tested (93).  

Risk-factor control can also be improved and cardiovascular events reduced 

with telehealth initiatives as an adjunct to CR (94). Pharmacists who are 

directing or collaborating in the care of patients with cardiovascular risk also 

improve risk-factor control, but with heterogeneous effects; these studies have 

primarily been conducted in North America, mostly in an out-patient setting but 

also in community pharmacies (95-97) . Similar results were found in reviews 

of pharmacist interventions in secondary prevention (98, 99). However, none of 

these reviews provided evidence of an effect on mortality or morbidity. 

Nonetheless, a review of pharmaceutical care interventions in heart failure and 

ACS found that these interventions lower the risk of all-cause but not of 

cardiovascular hospitalizations; but it also concluded that there was a lack of 

well-designed trials to analyse the effectiveness of pharmaceutical care in    

ACS.  

Adherence interventions 

Interventions may improve adherence among elderly with multiple medicines 

for chronic diseases (100), but for adherence interventions in general there is 

little evidence for a consistent effect on adherence and clinical outcomes (101). 

Regarding cardiovascular drugs, adherence interventions of different types can 

increase patients’ medication adherence (102-107). In addition, these 

interventions often improve the patient’s knowledge and understanding, but can 

also improve quality of life and physical functioning (108). However, there is 

limited evidence of improvement in clinical outcomes (102, 107). Common 

components or strategies in adherence interventions include education, 

counselling, reminders, intensified patient care, simplification of the drug 

regimen, and financial incentives (109). Some interventions are simple but 

many are multifaceted. There is conflicting evidence about the need for complex 

interventions (102, 104, 106).  

In a meta-analysis of HCP-led interventions to support medication adherence 

after ACS, a small positive effect on adherence was found; effect sizes increased 

if the interventions included telephone contact (105). The majority of 

interventions were based on providing information, they were often delivered 

by nurses or pharmacists, and with similar effects (110). There was a general 
lack of theory-driven interventions. In general, adherence interventions have 
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been found to be effective when based on theory (111, 112) and delivered by 

pharmacists (103), and the use of motivational interviewing or other cognitive 

methods in adherence interventions increases the likelihood of effect (113).   

Motivational interviewing is a person-centered approach which has proved 

effective in different areas of health behavior change (114, 115). It relies on four 

main processes: engaging trust, focusing on the problems important to the 

client, evoking the client’s own motivation and perceived resources, and 

planning specific actions leading to change. The guiding principles are to resist 

the righting reflex, understand and explore the patient's own motivations for 

change, be empathetic, and empower the patient to actively participate in their 

own health care (116, 117). Skills in motivational interviewing such as 

affirmations, open-ended questions, and reflections are appropriate for 

elucidating the status of a patient’s medication use, assessing their beliefs about 

medicines, and finding their individual resources; all of these aspects are needed 

to influence the complex behavior of medication adherence. Motivational 

interviewing recognizes the differing levels of readiness to change and how this 

should inform the support offered to patients.  

Complex interventions: development and 

evaluation 

Complex health care interventions consist of several components that interact 

or work independently of each other. Complex interventions are often criticized 

for being difficult to interpret because effects of apparently similar interventions 

vary across studies dependent on context, targeted groups, and how the complex 

intervention was actually delivered. Trials of complex interventions are also 

often difficult to replicate, both because the complexity might make them more 

sensitive to the context in which they are tested, and because interventions and 

designs are seldom reported in sufficient detail. Therefore, the UK Medical 

Research Council (MRC) has issued guidance to researchers for developing and 

evaluating complex interventions (118). When developing the intervention, it is 

important to develop a theoretical understanding of the likely process of change 

by drawing on existing evidence and theory, and to test the feasibility. The MRC 

also recommends conducting a process evaluation to understand the differences 

between expected and observed outcomes and to provide knowledge to support 

future implementation (119). Process evaluation is complementary to the actual 

outcomes evaluation and can be conducted either before, during or after a 

randomized controlled trial (RCT). Preferably, both qualitative and quantitative 

methods are used in the process evaluation. The guidance also emphasize the 

need for better reporting of the development and evaluation of the intervention.  
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The rationale of the thesis 

Ascertaining that a patient’s use of medicines is optimal is essential for 

providing high quality care. Any effort to optimize treatment has to include 

factors that influence the patient’s management of his/her medication. Although 

it is generally recognized that patient adherence is vital if medicines are to be 

effective, it is a goal that is seldom met in clinical practice. A lot of attention 

has been given to sub-optimal risk-factor control in secondary prevention, and 

studies have tried to demonstrate the scope of the adherence problem. This 

research has often been register-based and retrospective. However, research on 

factors involved in patient adherence and on interventions to improve adherence 

have not influenced clinical practice in secondary prevention in a meaningful 

way. HCPs engaged in this area often struggle to meet the needs of patients 

without much support from guidelines or evidence-based interventions.  

The incorporation of clinical pharmacy services or integrated medicines 

management, into multi-professional care, has been tested in hospital settings 

in Sweden. Pharmacists now work on many wards as an integrated part of the 

healthcare team, providing medication reviews and communicating with 

patients about medicines. However, this is only part of the solution. CHD 

patients are admitted and discharged from hospital in a couple of days, and the 

possibilities for providing pharmaceutical care during such short hospital stays 

are limited. The patients’ need for pharmaceutical care is evident though, as 

once they go home, they are prescribed about five secondary prevention drugs 

to use every day for many years. Hence, there is a need to make use of current 

knowledge about patient adherence and how it can be influenced, and to develop 

pharmaceutical care interventions that are suitable for the out-patient secondary 

prevention setting.   
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Aim of the thesis 

The overall aim of this thesis was to study clinical and patient related aspects 

of pharmaceutical care in secondary prevention treatment of patients with 

coronary heart disease. 

 

Specific aims 

The specific aims of the thesis were:  

1) to explore whether consultation with a clinical pharmacist, based on 

motivational interviewing principles, has an impact on beliefs about medicines 

and self-reported medication adherence in patients with CHD (I),  

2) to describe the development and theoretical framework of the full 

intervention, and to present the study protocol for the prespecified process 

evaluation (III), 

3) to evaluate whether motivational interviewing and medication review (as 

part of the secondary prevention intervention) affects the achievement of goal 

levels of low-density lipoprotein cholesterol (LDL-C) in patients with CHD by 

12 months after discharge, compared with standard care (II, V), 

4) to evaluate the effects of the intervention on adherence to secondary 

prevention drugs, systolic blood pressure, HRQoL, and secondary care use (II, 

V), 

5) to describe patients’ medication-related experiences over the first year after 

diagnosis of CHD (IV), and 

6)* to evaluate the intervention process with the aim of explaining the 

outcomes of the trial, discussing the generalizability of the trial’s results, and 

highlighting the barriers and facilitators that appear to be important for 

successful implementation of the intervention (V and unpublished 

observations). 

 

*The entire aim of the process evaluation is included here for 

comprehensiveness, but only some of the process evaluations are covered by 

this thesis. 
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Methods 

Design  

This thesis includes four studies, each with a different design and data collection 

method (Table 1). Evaluation of the randomized controlled trial (RCT) process 

is presented as one of the studies; however, only the methods of evaluation have 

been published to date.  

Setting  

All studies were performed in the same setting: the cardiology unit at the County 

Hospital in Kalmar, Sweden. This is a 400-bed teaching hospital in rural 

Sweden; the cardiology unit has 30 beds and an out-patient clinic, and performs 

around 1300 angiographies and 600 PCIs a year, but no open-heart surgery.  

Standard care comprised a 60-minute appointment with a cardiac specialist 

nurse two weeks after discharge, and a 60-minute appointment with a resident 

or cardiologist about two months after discharge. These appointments covered 

follow-up of hospitalization, information and education about risk factors and 

medicines, and patient understanding, health status and treatment effects at two 

months. Unless the patient required specialist follow-up for other cardiac 

conditions, e.g. cardiac arrest, pacemaker, or severe heart failure, referral was 

made to their primary-care facility for continuing follow-up. All patients were 

also offered cardiac rehabilitation such as physical training in a group at the 

hospital or at a primary-care facility closer to home. 

 

Participants  

All patients included in the studies had been diagnosed with CHD by a 

cardiologist after angiography, had had a follow-up appointment at the 

cardiology unit in Kalmar, and were able to communicate in Swedish. Cognitive 

impairment or any other conditions, such as impaired hearing, that would make 

interviews or phone calls difficult were exclusion criteria in all studies. In the 

interview study, participants were invited one year after their first CHD 

diagnosis, i.e. if they were identified as having had earlier CHD, they were 

excluded.  
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Table 1. Overview of the design, methods, and analyses used for the 

studies of patients with coronary heart disease 

 

Pilot 

intervention 

study 

Full 

intervention 

study (RCT) 

Evaluation of 

the RCT 

process 

Medication-

related 

patient 

experiences 

study 

Paper I II, III, V 
III (the 

protocol) 
IV 

Design 
Explorative 

pilot RCT 

Comparative 

RCT 

Descriptive 

and 

exploratory 

Descriptive, 

inductive  

Study 

period 
2011-2012 2013-2018 2013-2021 2015 

Partici-

pants 
n = 21 n = 316 

n = 316* plus 

cardiologists, 

n = 9  

n = 19#  

Data 

collection 

Questionnaire 

EHR  

Questionnaire 

EHR-

database 

Questionnaire

EHR, audio 

recordings, 

pharmacist 

documents, 

interviews 

Interviews 

Data 

analyses 

Descriptive 

statistics, 

graphical 

analysis 

and further 

explorative 

analyses 

Z-test, 

Student’s t-

test, Chi-

square test, 

Fisher’s exact 

test 

Mixed 

methods 

Inductive 

content 

analysis 

Outcome  

Beliefs about 

medicines 

and self-

reported 

adherence 

LDL-C, 

medication 

adherence,  

SBP, HRQoL, 

hospital 

revisits 

Several 

process 

measures 

Description of 

patients’ 

experiences 

*patients from the full intervention study   # patients not included in the full intervention 

study    
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The intervention and its development 

Development of the intervention was an ongoing process (over the years 2011-

2013) based on research described in the background section. A description is 

available in Papers I and III in response to guidelines highlighting the need for 

transparency regarding the development and evaluation of complex healthcare 

interventions (119-121).  

Pilot intervention study  

The pilot study was an RCT with four weeks of follow-up and a cross-over 

design. There were 11 patients in the intervention group and 10 patients in the 

control group. Questionnaires on adherence and beliefs about medicines were 

taken before and four weeks after the intervention. Drug-related problems 

(DRPs) identified by the pharmacist, and the actions taken to resolve those were 

described. Later, mixed methods were used to evaluate the pilot study further.  

Development of the pilot intervention was inspired by three previously used 

pharmaceutical care interventions: the Lund integrated medicines management 

(LIMM) model (25, 122), a generic Danish adherence program for pharmacies 

(123), and the drug adherence work-up (DRAW) tool (124). An information 

leaflet containing drug information for patients with CHD was prepared for the 

intervention.  

The intervention tested in the pilot study (I) consisted of one appointment 

with a pharmacist, who assessed drug adherence using the semi-structured 

DRAW tool, assessed the patient’s beliefs about medicines, and conducted a 

medication review. The pharmacist made a phone-call two weeks later to 

follow-up on any issues, and to reinforce the adherence message.  

Data on beliefs and adherence showed a positive trend for the intervention 

group. The majority of patients had at least one DRP. The relevant data are 

presented in detail in the Results section. In line with the recommendation from 

the MRC (119), the pilot study was evaluated qualitatively (III). These results 

led to three amendments to the intervention design: 1) all patients should be 

targeted for intervention regardless of their baseline attitude toward medicines; 

2) the intervention should be intensified or prolonged for patients with a 

negative attitude; and 3) there should be a focus on training and applying 

motivational interviewing techniques as the basis of the intervention.  

Theoretical framework of the intervention  

The intervention had two main targets: patient adherence and quality of 

treatment. The theoretical framework of the intervention is outlined in Figure 5 

and described in detail in the study protocol of the process evaluation (III). 

Pharmaceutical care was the core framework, and the adherence dimension was 

further detailed by using the model for adherence described by the WHO. It was 

decided that all dimensions of the intervention should be covered in an 
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inventory of the patient’s drug-related needs, and that action was to be 

subsequently undertaken in response to dimensions where problems were 

identified. Because of the variability of patients’ needs, the intervention 

protocol was designed with a basic protocol that was offered to all patients, and 

an extended protocol that was offered to patients with negative beliefs about 

medicines or who had other need for support.  

 

 
      Figure 5. Theoretical framework of intervention  
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Full intervention study  

The full intervention study was also an RCT, the Motivational Interviewing and 

Medication Review in CHD (MIMeRiC) trial, which is described in detail in 

Papers II and V. The intervention was run by two clinical pharmacists (LH, 

MJÖ) who had been trained in motivational interviewing and medication 

reviewing. In brief, 316 patients with CHD were randomized to receive the 

intervention, which comprised medication reviews and motivational 

interviewing in addition to standard care (intervention group; Table 2 and 

Appendix I-III), or standard care alone (control group).  

Each intervention patient attended two appointments at the cardiac out-

patient clinic: a 60-min meeting with one of the pharmacists about three months 

after discharge from hospital, and a shorter follow-up meeting about ten months 

after discharge. Patients were given a written summary of the discussed issues 

and the agreed next steps (Appendix IV). The first appointment was followed 

two weeks later by a phone call (basic intervention), and further telephone calls 

or more appointments were offered according to the patient’s need (intensive 

intervention).  

When conducting the medication reviews, the pharmacists temporarily 

changed the drug dosage or paused treatments as required in order to investigate 

possible side-effects, in accordance with the treatment protocol agreed to by the 

head cardiologist. DRPs that could not be solved by the pharmacist and patient 

together were discussed with a cardiologist after the visit, and patients were 

contacted by phone if prescription changes were made. 

 

Table 2. Data collected and reviewed during the medication reviews 

and motivational interviewing in the full intervention  
Documentation in 

the EHR 

Baseline 

questionnaire 

Patient interview 

Specific diagnosis and 
treatment decisions 
for CHD 

BMQ-S Every-day use of medicines;                
understanding the purpose of 
medications 

Individual risk factors  Patient’s thoughts on risks and 
benefits of medications 

Prescribed drugs  Side effects 
Medication history  Patient’s worries about 

medicines 
Laboratory findings  Earlier medication experience 

Randomization and blinding  

Participants in the full intervention study were randomized in blocks of ten, 

stratified according to their attitudes to their heart medicines, as measured by 

the BMQ-S (41, 42) after their standard care follow-up with the physician. The 

randomization sequence for each stratum was computer-generated by a 



 

27 

statistician who was not involved in data collection. Blinding to allocation was 

not possible due to the nature of the intervention. All data for baseline 

characteristics and outcomes for each patient were collected in an individual, 

coded, clinical research form (CRF) and all outcome assessment was blinded. 

Data collection  

Data were collected in questionnaires for adherence (8-item Morisky 

Medication Adherence Scale, MMAS-8) (125-127), and medication beliefs 

(BMQ-S) (41) (I, V), and disease specific HRQoL (HeartQoL) (128, 129)           

(V). All questionnaires were distributed on paper by post and collected with 

addressed pre-paid envelopes.   

In Papers I and V, direct access to the EHR was used to collect data for 

baseline characteristics and for the process evaluation of DRPs. In Paper V, a 

report from the EHR database was used to obtain data on LDL-C, blood 

pressure, hospital visits, and prescribed medicines at follow-up. Refilled 

prescriptions were also obtained from the EHR database as these are 

continuously transferred from the Swedish Prescribed Drug Register (V).  

For the interview study (IV), semi-structured interviews were performed in 

participants’ homes or at the university, whichever was preferred by the 

participant. 

Outcome assessment and analysis 

Primary and secondary outcomes 

See table 3 and figure 6 for an overview of outcomes used in the intervention 

studies and process evaluation. In the RCT (V), the primary outcome was the 

proportion of patients with LDL-C <1.8 mmol/L, or a reduction of 50% from 

the level prior to statin treatment, 12 months after discharge, which was the 

guideline-recommended treatment goal at the time (130).  

The key secondary outcome in the RCT was the proportion of patients who 

were adherent to cholesterol-lowering treatment regimens. A combined 

measure of self-report (MMAS-8) and pharmacy refill was used. Thus, the 

patient was considered non-adherent if either method suggested non-adherence. 

For refill adherence, patients were defined as non-persistent at 15 months post-

discharge, if they had not purchased the drug at least once during the 12- to 16-

month period after discharge, as long as they had a valid prescription during this 

period. The four-month period is based on the Swedish reimbursement system 

(131). A third adherence estimate was also used for cholesterol-lowering drugs: 

the implementation adherence during the intervention and follow-up period was 

measured as percentage of days covered (PDC) with a cut-off point of <80% for 
non-adherence [44].  
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Other secondary outcomes were the proportions of patients who were 

persistent in refilling prescriptions for ASA, beta-blocking agents, angiotensin-

converting enzyme inhibitors, and angiotensin receptor blockers (RAAS 

inhibitors), and the proportion of patients with systolic blood pressure <140 

mmHg, participants’ HRQoL, and the number of patients with emergency visits 

or hospitalizations due to cardiovascular disease (ICD I00-99 and Z034).  

 

Table 3. Overview of outcomes assessed in the pilot and full 

intervention studies (Papers I, V) and planned for in process evaluation 

of the full study (Paper III). 

 

Outcome or analysis 

Pilot 

study (I) 

Full 

study  

(V) 

Process 

evaluation 

(planned) 

Adherence    

 Self-reported (CL drugs) x x  

 Pharmacy prescription refill  x  

 Combined adherence (CL drugs)  x  

 Relationships between adherence 

measures 

 x  

Clinical endpoints    

 LDL-C (primary outcome)  x  

 Relationship between LDL-C and 

adherence measures 

 x  

 Blood pressure  x  

 HRQoL  x  

 Hospital revisits  x  

Process measures    

 Beliefs about medicines x x x* 

 Relationship between adherence 

and beliefs 

  x 

 DRPs identified x  x* 

 Actions taken to resolve DRPs x  x* 

 Time spent on intervention x   

 Motivational interviewing integrity   x 

 Cardiologists’ experiences   x 

 Patients’ experiences x  x 

 Quality of prescribing   x 

* Unpublished results reported in full or partly in this thesis.  

 



 

29 

 
Figure 6. An overview of the full intervention study, MIMeRiC, and its’ process evaluation. 

* denotes process measures reported in this thesis. 

Questionnaire analysis 

The results of all the instruments used in the patient questionnaires were 

analyzed and reported as stated by their originators: mean scale scores and 

categories for the MMAS-8, mean subscale scores and necessity–concern 

differential for the BMQ-S, and mean scale scores for the HeartQoL 

instruments. These mean scores are global scores arising from the sum of all the 

items on the scales. However, the global score arising from the sum of scores 

has no interpretable meaning, since ordered categories do not represent 

mathematical values. The difference between the verbal categories agree and 

strongly agree might not be as big as between uncertain and disagree. 

Nevertheless, they are all assigned the integer of one point and then analyzed as 

numbers in the models; therefore, we cannot know how to interpret the global 

scores. This affects both the BMQ-S and the HeartQoL, as well as numerous 

other patient-reported outcome instruments (132). In the pilot study, the results 

for BMQ-S were therefore also interpreted according to a statistical model by 

Bondesson et al. (133) which takes into account the ordered categorical structure 

of the data. The global score representing the most negative belief was chosen; 

the patients were categorized according to their highest agreement on the scale 

measuring concerns about medications and their lowest agreement on the scale 

measuring belief in the necessity of the medications. Individual changes 

between time points could then be presented using the five global scores. 

An alternative way of analyzing the results of the BMQ-S, in the necessity–

concerns framework (134, 135), was published in time for the full intervention 

study. Although numerals were still assigned to the verbal categories and 

summed scores were calculated, the results are reported as categories based on 
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the sum of the two subscales instead of the simpler differential. By 

dichotomizing the subscales at the midpoint (15 points), see figure 7, patients 

could be categorized as having either high or low necessity beliefs and high or 

low concern beliefs. This creates the four categories of accepting, ambivalent, 
indifferent, and skeptical. These attitudes have been found to influence adherent 

behavior. These four categories were used in the full intervention study (Paper 

V) and the patient experience study (IV). 

 
  
Figure 7. The dichotomization of BMQ-S subscales creates four attitudinal categories 

Statistical analyses 

In the pilot study (I), statistical tests were not performed because of the small 

sample size. In the full intervention study (V), all tests were two-sided and exact 

P-values were calculated. Analysis of the data from participants and non-

participants and of the baseline patient characteristics in study groups, was 

conducted using the independent sample t-test and the chi-square test as 

appropriate; P values were calculated for descriptive rather than inferential 

purposes. The risk difference was reported for all categorical outcome variables 

and the z-test was used to compare groups. In the cross-tabulations of the 

adherence measures and LDL-C, an independent sample t-test was used to 

compare LDL-C mean values and Chi-square tests were used for categorical 

variables unless the expected numbers were small, when Fishers exact test was 

used.  
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Handling of missing data 

Patient experience study (Paper IV) 
Because the recording of one interview in this study failed, the information 

provided by this participant could not be analyzed.  

 

Full intervention study (Paper V) 

Simple imputation of the mean was used for missing individual items in the 

questionnaires if the numbers did not exceed 20% (136).  

Because some outcome variables were missing for many patients, complete 

outcome data were available for only 48.5% of patients and each variable was, 

therefore, analyzed separately. We conducted an intention-to-treat (ITT) 

analysis based on all the collected data but with complete cases per variable; 

this meant that, for each variable, we used data from all the patients who 

completed the measure. To fulfill the ITT analysis strategy proposed by White 

et al. (137), we then performed sensitivity analyses that took all the randomized 

participants into consideration. 

Qualitative analysis of patient-experience interviews 

Qualitative content analysis with an inductive approach was used for the 

patient-experience interviews, as described by Elo and Kyngäs (138) (IV). Each 

interview resulted in between 10 and 50 codes; similar codes were combined to 

form about 50 groups, which were then compared for differences and 

similarities before being regrouped and merged to form sub-categories, based 

on their meanings. The abstraction process was guided by the concept of a code 

belonging to a sub-category more than just being similar in content. Sub-

categories were freely formed from the groups in this manner, and later 

categories emerged from the sub-categories. 

Process evaluation planning  

A process evaluation should be conducted to “explain discrepancies between 

expected and observed outcomes, to understand how context influences 

outcomes, and to provide insights to aid implementation” (119). Guidelines 

advocate that these evaluations can be pre-planned and should be published 

(119, 120). The pre-specified process evaluation in this work was based on the 

conceptual model of change, which is the logic model of how the intervention 

was expected to work (see Appendix I of Paper III). This model was developed 

from the WHO adherence model using a reasoned-action approach (139). It 

describes how the optimized outcomes in the full intervention study would be 

expected to follow from full adherence to the optimal treatment, and how the 

intervention would use two methods to improve these variables. The aim of the 
consultations with pharmacists using motivational interviewing was to affect 
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the adherence variable, and the aim of the medication review was to affect the 

treatment variable via changes to the prescribed drugs. The changes to 

prescribing could also affect the DRPs experienced by the patient, which in turn 

could affect adherence.  

The aim of the process evaluation was to help to determine whether the 

intervention processes had impacted on the factors in the model of change. We 

planned for seven pre-specified evaluations (III) and expected to carry out 

additional analyses to test hypotheses generated from the full intervention study 

outcomes. When all the research questions for the process evaluation have been 

analyzed, the analysis will be combined with and applied to the results of the 

MIMeRiC trial.  

Process evaluations in this thesis 

Because not all the process evaluations have been analyzed at the time of 

writing, only some of those that affect understanding of the intervention’s effect 

on patient medicine-taking (see below) are reported. 

 

Beliefs about medicines (pre-specified) 

Results from the BMQ-S were used to analyze changes in beliefs (III). A 

summary of the findings, as reported in Paper V, provided changes to the sum 

of each subscale, differences between the intervention and control groups, and 

the proportion of patients in each attitude category at follow-up.  

 

Drug-related problems (pre-specified) 
The number and type of actual DRPs were described using the seven categories 

suggested by Cipolle et al. (15). Two new categories were added to reflect the 

theory behind this intervention: expressing negative beliefs about medicines and 

expressing a desire for more information about medicines. The classification of 

DRPs was initially done by the clinical pharmacists during the conduct of the 

intervention. These data were validated and complemented with information 

from the EHR retrospectively by one of the authors (LH) and, when necessary, 

data was reclassified in consensus with another of the authors (MJÖ). It was 

also identified from the documentation whether actions had been taken to 

resolve the DRPs. Later, the pharmacists’ and physicians’ different actions in 

response to these DRPs and any documented effects of the management of 

DRPs will also be described, as well as potential DRPs found and their handling. 

 

Outcomes among patients receiving basic vs intensive interventions (ad-

hoc) 

Descriptive statistics of selected outcomes were used to analyze whether the 

flexibility of the intervention intensity addressed the differing needs of the 

patients (or whether more patients would benefit from the intensive 
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intervention). The outcomes were analyzed per protocol for patients who 

received the intensive and the basic intervention respectively. 

 

Ethical considerations 

All studies were undertaken according to the Helsinki declaration; informed 

consent was obtained by the participants, their confidentiality was guaranteed 

by the de-identification and coding of print-outs from the EHRs or interviews, 

and data were securely stored in locked cabinets. The pilot study (I) was initially 

only a student project in the Master of Science Program in Clinical Pharmacy 

at Uppsala University, and was conducted as a quality assurance project at the 

cardiology unit, Kalmar County Hospital; thus, it did not require ethical 

approval at that time. When the pilot study was later recognized as the starting 

point of a larger research project, it was considered important to publish the 

results. The benefits of publication were considered to outweigh the risks, and 

we presented only limited demographic data in order to minimize the risk of 

identification. Ethical approval was granted with respect to patient involvement 

and handling of sensitive data for the full intervention study (II, V), the process 

evaluation (III) and the patient experience study (IV) by the Regional Ethical 

Review Board in Linköping (Dnr 2013/236-31 and Dnr 2014/506-31).   
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Results 

Participants (Papers I, IV, V) 

The majority of participants in all studies were men (58-74%) with myocardial 

infarction (59-74%). A summary of participants’ characteristics of the studies 

(I, IV, V) is presented in Table 4.  

 

Table 4. Overview of participants’ baseline characteristics and their 

beliefs about medicines.  

 
Pilot intervention 

study 

Full intervention 

study* (RCT) 

Medication-

related patient 

experiences 

study 

Participants 
CHD patients 

N=21 

CHD patients 

N=316 

CHD patients 

N=19 

Male, n (%) 14 (67) 235 (74) 11 (58) 

Age, mean 

years (SD) 
66 (10) 68 (9) 68 (9) 

History of 

CHD, n (%) 
7 (33) 92 (29) 0 (0) 

Myocardial 

infarction,  

n (%) 

13 (62) 185 (59) 14 (74) 

Living alone, 

n (%) 
4 (19) 68 (22) 7 (37) 

 

Beliefs about medicines 

Necessity,  

mean (SD) 
17.7 (6.8) 19.0 (3.1) 18.1 (2.5)# 

Concern,  

mean (SD) 
11.9 (5.8) 13.0 (5.0) 12.4 (3.1)# 

Accepting,     

n (%) 
13 (62) 156 (49) 9 (50)# 

Ambivalent,   

n (%) 
7 (33) 104 (33) 4 (22)# 

Indifferent,    

n (%) 
0 (0) 18 (6) 4 (22)# 

Skeptical,      

n (%) 
1 (5) 23 (7) 1 (6)# 

* These patients also participated in the process evaluation study.  # N= 18 for Beliefs about 

medicines  
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Figure 8 provides an overview of the flow of participants in the full intervention 

study; 708 patients were eligible, of which 316 were included: 157 in the control 

group and 159 in the intervention group. Common reasons for not participating 

in the study included not wanting the long travel (those living far from the 

hospital), not wanting to have to make the extra visits, feeling too old, having 

had the medicines before, and/or feeling satisfied with standard care. Patient 

and clinical characteristics were similar in the control and intervention groups 

at baseline (V).  
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Figure 8. Study flowchart                                                                                                     

For those excluded, (i) indicates cognitive impairment or any other condition making 

interviews or phone calls difficult; (ii) indicates nonparticipation in the standard follow-up 

at the out-patient clinic; and (iii) indicates prior participation in this study.                         

* missing is calculated based on number of patients with prescription at follow-up 
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Intervention conduct (Paper V) 

Figure 9 presents a flowchart of intervention activities in the full intervention 

study. All patients randomized to intervention (n=159) were summoned for the 

first visit, which was completed by 144 patients. After the initial follow-up at 

14 days, patients received either the basic intervention (n=56) or, based on need, 

the intensive intervention (n=82). Most extra meetings in the intensive 

intervention group were conducted by phone, and most patients with the 

intensive intervention (n=59) had one or two extra follow-up meetings. The 

majority of all the intervention patients (n=12) completed the final pre-planned 

follow-up at 10 months.  

LDL-C (Paper V) 

The proportion of patients who reached the target for LDL-C was 37.0% in the 

intervention group and 44.2% in the control group; the absolute difference was 

-7.2% (95% CI -19.9% to 5.3%), see table 5. The mean LDL-C concentration 

at follow-up was 2.3 mmol/L in the intervention group vs 2.2 mmol/L in the 

control group. Around 25% of patients did not have a follow-up laboratory 

evaluation of LDL-C.  

 

Table 5. LDL-C outcomes in full intervention study 

LDL-Cholesterol 

  

Intervention 

group                  

(n= 159) 

Control 

group           

(n=157) 

Risk difference, 

% (95% CI)  P 

LDL-C < 1.8 mmol/L*, n (%) 44 (37.0) 50 (44.2) -7.2 (-19.9 to 5.3) .263 

LDL-C (mmol/L), mean (SD) 2.3 (0.7)  2.2 (0.7)     

eligible participants, n (%)  119 (74.8) 113 (72.0)    

  *or 50% reduction from pre-treatment value, if this could be identified 
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Figure 9. Intervention flowchart.  
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Adherence to medication (Papers I and V) 

In the pilot study (I), patients in both groups reported very similar adherence at 

follow-up according to the MMAS-8 but, because three patients in the 

intervention group and only one in the control group had reported low adherence 

at baseline, this was considered a positive trend. 

In the full intervention study (V), the proportion of patients who were 

adherent to their regimens of cholesterol-lowering drugs was higher in the 

intervention group than in the control group (87.8% vs 77.4%) according to the 

combined measure of adherence, i.e. there was an absolute risk difference of 

10.4% (95% CI 1.1% to 19.7%). When adherence was measured as an 

individual variable, more intervention patients 132 (94.3%) than control 

patients 127 (85.8%) were persistent according to refill adherence (absolute risk 

difference 8.5%; 95% CI 1.7% to 15.3%) (Figure 8). Implementation adherence 

during the intervention and follow-up period, measured as PDC, was similar in 

the intervention and control groups (PDC ≥80%, 83.6% vs 79.5%). Adherence 

was also measured for the other secondary preventive drugs; more patients in 

the intervention group (97.1%) than in the control group (91.2%) were 

persistent with their ASA regimens, i.e. the absolute risk difference was 5.9% 

(95% CI 0.5% to 11.3%). Persistence with beta-blocking agents and RAAS 

inhibitors was similar in both groups.  

 
Figure 8. The proportion of patients who refilled their prescription for cholesterol-lowering 

(CL) drugs, and the proportion of patients who both refilled their prescription and reported 

adherence to their drug regimen. 

Use of the ©MMAS diagnostic adherence assessment instrument is protected by US copy-righted and 

trademarked laws. Permission for use is required.  A license is available from -

MORISKY MEDICATION ADHERENCE RESEARCH, LLC., Donald E. Morisky, ScD, ScM, MSPH, 

MMAR, LLC, 294 Lindura Ct., Las Vegas,NV89138; dmorisky@gmail.com. 
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Patients who self-reported poor adherence (MMAS-8) to cholesterol-lowering 

regimens were less likely to be persistent (to have refilled their prescription), 

but the majority (n=14, 63.6%) of patients who were not persistent (did not refill 

their prescriptions) reported good implementation according to the MMAS-8. 

Few (n=15, 6.8 %) of the patients who refilled their prescriptions reported poor 

implementation. 

Beliefs about medicines (Papers I and V) 

Scale scores and necessity–concern differential  

In the pilot study (I), the mean necessity score of the intervention group 

increased by three points from baseline to follow-up, and the mean concern 

score decreased by four points, while the mean scores of both scales were 

unchanged in the control group. On the whole, these results were considered as 

a positive effect of the intervention. 

In the full intervention study (V), the mean necessity and concern scores did 

not differ between groups at baseline: the necessity score was 19.0 and the 

concern score was 13.0 in both groups. At follow-up, the concern score was 

lower in the intervention group: the mean concern score (SD) was 11.2 (4.6) in 

the intervention group versus 12.5 (4.8) in the control group (p = 0.035). This 

also meant that the necessity–concern differential at follow-up was higher in the 

intervention group: 7.9 (5.7) vs 6.3 (5.8) (p = 0.022).  

Attitudinal analysis 

In the pilot study (I), according to the most negative belief global score, seven 

patients shifted towards more positive beliefs in the intervention group whereas, 

in the control group, two patients shifted towards more positive beliefs and three 

patients towards more negative beliefs.  

In the full intervention study (V), there was no difference between the groups 

in their attitudes towards medicines at baseline. Half of the patients were 

accepting, a third were ambivalent and 5–10% each were indifferent or 

skeptical. At the final follow-up, the proportion of patients accepting their 

medicines had increased slightly to around 60% in both groups, but there was 

no difference between groups in the proportion of patients in the different 

attitudinal categories.  

Relationship between adherence and LDL-C level 

(Paper V)  

When the adherence outcomes were aligned with the LDL-C outcomes 

(unpublished data), we found that LDL-C was most strongly associated with 



 

41 

implementation adherence. This was assessed using PDC, which measures 

adherence in the period before and during the follow-up period for LDL-C 

measurement (V). In the whole study group, patients with PDC ≥80% had lower 

LDL-C levels than patients with PDC<80% (mean (SD) 2.2 (0.7) mmol/l vs 2.4 

(0.7) mmol/L (p = 0.065)). However, when the PDC/LDL-C relationship was 

analyzed for each group, a new pattern emerged, see Table 6. In the intervention 

group, patients with PDC ≥80% had lower LDL-C levels than patients with 

PDC <80%; but there was no difference in LDL-C levels between adherent and 

non-adherent patients in the control group. However, in both groups there was 

a trend that a larger proportion of the adherent patients than the non-adherent 

patients reached the LDL-C goal. 

 

 

Table 6. Relationship between adherence and LDL-C outcomes in the 

intervention and control groups. 
 Intervention group  Control group 

 Not 
adherent 

to CL 
drug 

Adherent 
to CL 
drug 

P Not 
adherent 

to CL 
drug 

Adherent 
to CL 
drug 

P 

Participants, 
n (%) 

20 (18.0) 91 (82.0)  25 (20.7) 86 (79.3)  

LDL-C goal, 
(%) 

25.0 41.8 0.164
* 

36.0 47.7 0.302* 

LDL-C, 
(mmol/L) 
mean (SD) 

2.5 (0.7) 2.1 (0.7) 0.049
† 

2.2 (0.7) 2.3 (0.7) 0.495† 

Variables: Not adherent = PDC<80%; adherent = PDC≥80% 

*Chi2-test; †Independent sample t test. 

 

Blood-pressure, HRQoL and hospital revisits 

(Paper V) 

A similar proportion of patients in each group reached the treatment target for 

systolic blood pressure: 59.5% in the intervention group vs 58.3% in the control 

group. The intervention did not affect patients’ HRQoL: patients in both groups 

reported emotional and physical quality of life at the same level as before the 

intervention. The intervention did not affect hospital revisits for cardiovascular 

disease (CVD)-related reasons, measured from randomization to 15 months 

post-discharge. 
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Evaluation of the intervention process 

(unpublished) 

Identified drug-related problems  

One hundred twenty one patients (84 %) had at least one actual DRP, median 2, 

mean 2, range 0–5. The pharmacists documented 279 actual drug-related 

problems (Table 7), of which 47 could be identified based on data in the EHR 

only. A majority of actual DRPs were related to the patients’ drugs prescribed 

for CHD, and adverse drug reaction (ADR) (n=75) was the most common DRP 

followed by nonadherence (n=40) and dosage too low (n=32). Actions to 

resolve DRPs were either suggested to doctors or taken by the pharmacist 

together with the patient. Actions were taken for 91% of the DRPs and for 56% 

of DRPs the pharmacist acted on DRPs without involving a cardiologist or the 

patient’s GP. 

 

 

 

 

Table 7. Actual drug related problems identified  

DRP  Problems, 

n 

Problems 

relating to 

CHD-

medicines, 

n (%) 

Actions 

taken to 

resolve 

DRP, n 

(%) 

Actions by 

pharmacist 

towards 

the patient, 

n (%) 

Unnecessary drug 
therapy 

4 2 (50) 4 (100) 0 (0) 

Need of additional 
drug therapy 

24 16 (67) 19 (79) 6 (25) 

Ineffective drug  15 8 (53) 13 (87) 0 (0) 
Dosage to low 32 23 (71) 27 (84) 8 (23) 
Adverse drug reaction 75 67 (89) 72 (96) 31 (41) 
Dosage too high 7 6 (86) 5 (71) 1 (24) 
Nonadherence 40 21 (53) 33 (83) 28 (70) 
Patient expressing 
negative beliefs about 
medicines* 

28 28 (100) 28 (100) 28 (100) 

Patient expressing a 
desire for more 
information about 
medicines* 

54 47 (87) 54 (100) 54 (100) 

Sum 279 218 (78) 254 (91) 156 (56) 

*category added in this study, not described in the original categorization by Cipolle (15) 
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Outcomes among patients receiving the basic vs intensive 

interventions  

Patients in the intervention group who followed the study protocol (i.e. PP) 

received either an intensive (n=81, 63%) or basic (n = 48, 37%) follow-up 

experience. As expected by the intervention strategy patients who received the 

intensive intervention had more concern beliefs at baseline; see Appendix V for 

details of baseline characteristics and outcome measures. Table 8 summarize 

the key outcomes. At follow-up, 97.4 % of patients who received the basic 

intervention were adherent according to the combined measure, and all were 

persistent at 15 months, 40.0% had reached the treatment target for LDL-C. The 

corresponding proportions among patients receiving the intensive intervention 

were 84.1% for the combined measure and 90.1% for persistence, and 34.3% 

had reached the treatment target for LDL-C. 

 

Table 8. Key outcomes among patients receiving the intensive vs the 

basic intervention and the control group patients 

Outcome Intensive 

intervention 

(n=81) 

Basic 

intervention 

(n=48) 

Control 

(n=157) 

LDL-C, mean (SD) 2.4 (0.8) 2.2 (0.8) 2.2 (0.7) 

LDL-C, target reached (%) 34.3 40.0 44.2 

Combined adherence CL drug (%) 84.1 97.4 77.4 

MMAS-8 high or medium (%) 93.4 97.4 89.8 

Refill adherence CL drug (%) 90.1 100.0 85.8 

Refill adherence ASA (%) 97.3 97.5 91.2 

 

Patients’ experiences with medication for CHD 

(Paper IV) 

The responses to questions on their experiences with CHD medication varied 

widely among the patients. Some found it very easy, natural and 

straightforward; others found it distressing, or mostly troublesome. The patients 

also had differing feelings about taking responsibility for their treatment and 

use of medicines. These responses associated with medicine-taking after CHD 

were characterized into seven categories: (i) providing a sense of security, (ii) 

unproblematic, (iii) learning to live with it, (iv) taking responsibility for it, (v) 

somewhat uncertain, (vi) troublesome, (vii) distressing (Figure 10).  
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Figure 10. Patients’ experiences of using medicines for CHD in categories and sub-

categories 
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Sense of security 

The category “sense of security” describes the experience of feeling secure with 

their medicines, because they trusted the doctors and the health system, and 

trusted that they were being treated in the best way.  

 

“Yeah, if I stop, if I stop taking them, this problem, this thing 

with my coronary arteries will get even worse and then the risk 

that I’ll have another heart attack will be higher I think.” (Female, 

69 years old) 

Unproblematic 

The category “unproblematic” describes the experience of accepting medicines 

into their life with ease. When something came up it was easily taken care of, 

medicines were not on their mind, they just took them and got on with their 

lives. They had not noticed anything different in their health; they felt well, so 

they guessed everything was all right 

 

“I don’t really think anything about them at all (the 

medications); they’re just part of my life right now.” (Male, 54 

years old) 

Learning to live with it  

The category “learning to live with it” describes the experience of adapting, 

getting used to thinking of health and medicines in a new way, and making 

medicines a part of every-day life.  

 

“I think it’s a bit scary with all the medication you take of 
course, but well... sometimes it’s necessary and so you just have 

to do it.” (Female, 86 years old) 

Taking responsibility for it 

The category “taking responsibility for it” describes the experience of taking 

responsibility for their own treatment in some way. This experience could be a 

conscious sense of responsibility for the treatment or the experience that they 

had to take the initiative for something to happen.  

 

     “I take on that responsibility myself. I have to assume 
responsibility for myself, so to speak. It is too important for 

someone else to take that responsibility.” (Male, 65 years old) 
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Somewhat uncertain 

The category “somewhat uncertain” describes the experience of not being 

entirely sure about the treatment, but without any objective facts or real worries. 

These participants took the medicines even though they had some doubts about 

actually needing them.  

 

“I still function after all. Like today, when I forgot to take them. 

I have kept functioning either way. I know that I have forgotten 
them once in a while, and I’ll be walking downtown. I feel tired, 

for sure, but that could be due to something else, after all. But I 
don’t feel like I miss them, you know (when I’ve forgotten them).” 
(Female, 68 years old) 

Troublesome 

The category “troublesome” describes the experience of feeling that the 

medicines were a nuisance. This could have been that they were hard to manage, 

that it was just a tricky job to get them in the pill dispenser, or that the medicines 

were a nuisance because their side effects impaired their quality of life.  

 

    “Yes, it’s easier to just have one thing that you…, you get up, 
get dressed, eat breakfast and then just take it. And then... Then 

you get on with living. It doesn’t matter where you are at night, if 

you are out dancing or whatever, you don’t need to check the 

clock.” (Male, 62 years old) 

Distressing  

The category “distressing” describes the experience of feeling concerned about 

their medicines, of feeling unsafe about them. The sense that something was not 

quite right, perhaps in how the medicines affected the body. Participants could 

also feel distressed by their medicines because they reminded them that they 

were no longer free from disease. 

 

     “It’s a constant reminder. What you want to do is leave all that 

stuff behind you, that you have had a heart attack, but you actually 

end up being reminded of it every day.” (Female, 60 years old) 
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Discussion 

Main findings 

This thesis has addressed different clinical and patient related aspects of 

pharmaceutical care in secondary prevention treatment of patients with CHD, 

including the development and testing of a pharmaceutical care intervention. 

The pilot study (I) demonstrated the feasibility of the intervention and some 

potential improvement in beliefs and adherence to medication as a result of 

pharmaceutical care. Further development of the intervention based on theory 

and qualitative evaluation of the pilot study (III) led to the final intervention (II) 

which, in an RCT (V) demonstrated no evidence of an effect on LDL-C levels 

but did show increased adherence to dosage regimens for cholesterol-lowering 

medicines and ASA. There was no evidence of an effect on blood pressure, 

HRQoL or healthcare contacts within the first 15 months after discharge. The 

interview study (IV) revealed that the patients’ medicine-related experiences 

after CHD varied greatly, from trivial to troublesome, and that the patients often 

required better dialogue with healthcare providers to optimally manage their 

medicines.  

From beliefs to adherence 

The concept of improving adherence by targeting medication 

beliefs 

We found that the intervention based on pharmaceutical care decreased patients’ 

concerns about medicines compared to standard care, and intervention patients 

mean necessity–concern differential was more positive. We also found that 

patients in the intervention group were more adherent to cholesterol-lowering 

and ASA regimens. The combined result of improved medication beliefs and 

improved adherence behavior has been found in a few other trials (140-143). 

These trials have tested complex interventions tailored to patients’ individual 

adherence barriers in other patient groups and with other adherence measures. 

Our study adds to this ‘proof of principle’ that person-centered consultations on 

medication use, specifically targeting medication beliefs, can effectively 

improve adherence. Even more relevant to patients with CHD, this principle 

was also found with more pronounced effect in a recent study (144) among 

patients who had undergone CABG; as in our study, their intervention used 

motivational interviewing and targeted medication and illness beliefs. However, 

their intervention was more intense than ours and it had a greater effect on 

adherence. In contrast to ours, it also had significant effects on LDL-C levels, 

quality of life and survival rates. Thus, in a setting with patients with higher 
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cardiovascular risk, higher risk of non-adherence and higher lipid levels, their 

intervention improved both adherence and clinical outcomes. In contrast, when 

employing a similar theory base for the intervention within a community 

pharmacy setting and targeting patients who had been identified with poor refill 

adherence, no effect on adherence or concern beliefs was found (145). In the 

latter study, the choice of self-report as adherence measure might have limited 

the ability to detect an effect on adherence, but the limited impact on beliefs 

(small increase in necessity, no effect on concern) might be more important. 

Thus, the concept of improving adherence through beliefs is valid, but not all 

interventions targeting beliefs are successful.  

Making use of patients’ beliefs about medicines 

Participants in the interview study (IV) reported that they felt protected by their 

medicines, which has previously been described as a safety net (38). This 

feeling of protection was the only experienced need that was expressed by the 

participants, whereas their concerns about the drug treatment were described in 

more diversity, ranging from uncertainty to troublesome and distressing. This 

might reflect how concern beliefs are more important for the decisions patients 

with CHD make about drugs (43).  

In the intervention study, we used the dichotomization of an accepting 

attitude or negative beliefs about medicine for stratifying the randomization and 

as a guide for which patients should be offered the intensive intervention. It 

makes sense to filter out the accepting patients because these have been found 

to have the highest adherence behavior (134, 135) and because this targets all 

patients who either score high on concern or low on necessity – both found to 

impact on adherence (42). However, we did not base the decisions about 

intervention intensity solely on the BMQ assessment; we also used patient 

interviews and the patients’ DRPs. In fact, more than 40% of those receiving 

the intensive intervention had an accepting attitude at baseline; some of these 

were given the intensive intervention because of beliefs elicited in 

consultations, others because of other DRPs.  

Another method of screening patients could be to identify those with a 

negative necessity–concern differential (43). However, as concern beliefs 

possibly have more impact on adherence among CHD patients this would 

impose a risk that some patients at risk of belief-related non-adherence would 

be missed. It has also been reported that the necessity–concern differential is 

inaccurate, and that the absolute levels on both scales are more important (146). 

The authors suggest that the nonlinearity arises because the distance between 

each step on the Likert scale may not infer the same meaning to the respondent, 

as reflected in an interview study of patients with CHD (46). This was also the 

reasoning underlying the methods we used to assess beliefs in the pilot study, 

with the most negative belief scale. Thus, scale scores, differentials and attitude 
categories are all valid in research about beliefs and adherence, but it seems 
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more relevant to clinical practice to look at the individual items to identify 

strong beliefs.   

From adherence to reduced morbidity? 

Adherence interventions and effects on clinical outcomes 

Given our assumptions, the results of the full RCT suggest a 10% increase in 

adherence to cholesterol-lowering drug regimens in the intervention group, but 

a difference ranging from 1% to 20% was also compatible with our data. This 

is in line with other multifaceted interventions in similar patients which have 

often shown a risk difference of about 10% (144, 147, 148) and occasionally 

more (149, 150) in their respective refill adherence measure. In our study, 

although the intervention patients were more adherent to cholesterol-lowering 

drug regimens, they did not reach the treatment target any more often than 

control patients, and there was no sign of a reduction in hospital revisits.  

This finding could have several explanations. Firstly, it is important to 

consider that the LDL-C concentrations were measured before the adherence 

assessment at the 15-month follow-up, in which we found adherence 

improvements for the intervention group. In contrast, there was no improvement 

in implementation adherence (PDC 0-15 months) in the intervention group. 

Thus, the measurement of LDL-C levels or hospital revisits may not have been 

preceded by increased adherence.  

Secondly, the effect on adherence but lack of corresponding effect on the 

clinical outcome has been found in several earlier adherence intervention 

studies (147-149). The explanation to this might be that the adherence and 

outcome measurements were followed up at the same time, while the effect of 

increased adherence may only become apparent in the longer perspective. As 

pointed out by others (149), this was demonstrated in one of the largest 

intervention studies that has measured adherence and major vascular events 

(150). In that study, the proportion of patients who had PDC≥80% was about 

10% higher among patients with full insurance coverage for their medicines 

than in those with no insurance cover, but the curves for the outcome started to 

diverge after one year of different adherence rates. Therefore, it could be 

misleading to state that interventions that increase adherence to cardiovascular 

drugs have no potential for improving patients’ long term health, based on a 

failure to detect differences in clinical outcomes at the time of adherence follow-

up.  

If long term effects on cardiovascular events cannot be assessed, we at least 

expected the adherence interventions to have an impact on the risk factors that 

the drugs are used for. However, many interventions, like ours, have also failed 

in this regard. Are these interventions making more patients adherent, but 
adherent to a treatment that does not have an impact on risk factors?  
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Our data, in line with a similar study by Ho et al (149), do not support this, 

but rather suggest that patients who are adherent in the intervention group have 

better risk factor control than the non-adherent patients. However, the 

proportion of patients who became adherent because of the intervention was too 

small for this difference in risk factors to become apparent and detectable in a 

comparison based on the complete intervention and control groups.  

Pharmaceutical care and risk factor control 

Given that treatment improvement was an explicit objective for our intervention 

alongside increasing adherence and that LDL-C goal achievement was low at 

baseline, it was somewhat surprising that patients in the intervention group did 

not have better LDL-C outcomes than controls. There were no differences 

between the groups in terms of the proportion prescribed high-intensity statins 

at follow-up and, therefore, it could appear that the pharmacists were not 

actively suggesting intensification of treatment. On the other hand, the overall 

aim of the intervention was to improve secondary prevention treatment in a 

framework of pharmaceutical care, i.e. to achieve better patient outcomes and 

to improve the quality of each patient’s life by optimizing drug therapy in 

cooperation with the patient. This aim would not end at 12 or 15 months, and 

the pharmacists can be assumed to have taken responsibility for a longer period, 

i.e. supporting the patients and balancing the effects and side effects of drugs in 

a way that could improve long term adherence/persistence.  

Adding to this, there have been different stands on the importance of reaching 

a specific LDL-C value as opposed to using a specific statin dose (151, 152). 

This could have influenced the practice of the pharmacists conducting the 

intervention, which in turn could have driven the results towards better 

adherence but with fewer patients reaching an LDL-C of 1.8 mmol/L.  

The proportion of patients who achieved the treatment target for LDL-C was 

around 40% in our study, while it was 51% in SEPHIA in 2015 (153). Similarly, 

in our study, 60% achieved SBP <140 mm Hg, while in SEPHIA the mean 

national goal achievement was 73%. However, our study included all patients 

with CHD regardless of age, and not only those with MI and thus, it could also 

be compared to risk factor control in a primary care register from 2015, in which 

it was found that 20% reached the treatment target for LDL-C (154).  

The results of our pharmaceutical care intervention could also be discussed 

in relation to the nurse-led, telephone-based secondary prevention program 

tested in another Swedish hospital of similar size and conditions. The NAILED-

ACS trial by Huber et al included patients during 2010-2014 for annual follow-

up of risk factors and titration (155). With this program in patients with ACS, 

there were no significant effects on systolic blood pressure compared to controls 

at follow-up. At the one-year follow-up, more patients in the intervention group 

reached the goal for LDL-C than in the control group, but because the treatment 
goal was 2.5 mmol/L at the time of their study, it is difficult to relate to our 
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findings. However, as they continued their intervention with annual follow-up 

of risk factors and titration of preventive medicines, they implemented the new 

goal level of LDL-C<1.8 mmol/L. This resulted in a higher proportion of 

intervention patients receiving high-intensity statin and correspondingly lower 

LDL-C in the intervention group after a mean of 3.9 years follow-up: 69.3 % vs 

44.3% had high-intensity statin and LDL-C was 2.0 (0.9) vs 2.4 (1.0) mmol/L 

in intervention and control groups respectively. Thus, they managed to reach 

lower LDL-C levels in their intervention group than we did.  

Although it seems desirable to achieve high treatment goal attainment rates 

in a secondary prevention program, this is of less importance to the 

pharmaceutical care practitioner if there is not a strong correlation between goal 

achievement and health outcomes.     

LDL-C level as a measure of cardiovascular risk 

The LDL-C level was chosen as the primary outcome measure in the full RCT 

because it is one of the risk factors targeted in secondary prevention and used 

as a quality indicator. However, evidence is scarce for the value of reaching a 

specific level of LDL-C and, in fact, we now have evidence from large national 

and European cohorts that patients who achieve <1.8 mmol/L bear the same risk 

of major cardiovascular events as those with LDL-C between 1.8 and 2.5 

mmol/L in follow-up of up to four years (156, 157). Thus, statin treatment (and 

adherence) is highly related to lower cardiovascular risk, but the achieved level 

of LDL-C is not. On the other hand, the absolute and relative reduction in LDL-

C level is associated with cardiovascular events (158).  

 

Suggested clinical relevance of LDL-C levels and adherence in the full RCT 

Given the facts discussed above, the lack of effect in the full RCT on the 

proportion of patients reaching an LDL-C level <1.8mmol/L, or on the mean 

LDL-C level, does not necessarily imply that there can be no impact on 

cardiovascular events. The only known difference between the groups was the 

increased persistence in statin treatment in the intervention group. This 

difference could have an impact on future morbidity and mortality, because the 

intensity of statin treatment was similar in both groups. Based on Swedish 

cohorts (79, 159), we believe that a 10% increase in persistence is clinically 

relevant. The higher persistence rate for ASA in the intervention group should 

also confer a decreased risk of long term morbidity (160) and mortality (161).  

However, it is important to stress that our study’s hypothesized effect on 

morbidity as a result of increased adherence needs longer follow-up so that the 

effect can be related to persistence at 15 months. As described in the study 

protocol (II), we will analyse this again for the 36-month follow-up results.  
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The value of pharmaceutical care 

Patients benefit not only from improved health outcomes, but from having an 

individual who focuses on questions, concerns, and needs around the use of 

medicines (15). The patient benefits directly from the increased individualized 

attention to medicines and the role they play in his or her daily life (22). 

Physicians benefit when someone with pharmacotherapeutic expertise is able to 

counsel and support patients with complex DRPs, enabling them to be more 

efficient, see more patients and spend more time providing medical care (162).    

A majority of patients in our study had at least one DRP and the most common 

was ADRs, followed by adherence issues and low dose/ineffective drug. This 

pattern of DRPs was also found in two other pharmaceutical care studies in 

patients with CHD (163, 164). This reflects the dilemma of preventive 

medicines:  balancing the long-term benefits of drugs with the effects in 

patients’ daily life, such as ADRs, concerns and practical problems. The 

intervening pharmacist acted upon these DRPs either through pausing and re-

challenging drugs, dose-titration, monitoring, person-centered counselling, or 

they suggested actions that were later performed by physicians. Further studies 

of these process measures will reveal how ADRs were handled, and whether 

this resolved the problems experienced by patients. So far, it can be concluded 

that even though many ADRs were handled, this did not improve the HRQoL 

as measured by the disease specific HeartQoL-instrument.  

Important intervention features 

Add a profession… 

Pharmacists were trained in motivational interviewing to change patient 

behavior, and also used the underlying person-centeredness and consultation 

techniques with patients who did not need to change their behavior. The fidelity 

of motivational interviewing used in the intervention will be assessed in the 

process evaluation. The use of motivational interviewing to increase medication 

adherence and/or risk factor control in CHD patients has been tested in a few 

recent studies with varied results; some studies find improved adherence and 

outcomes (144), some find an effect only on adherence (149, 165), and some 

find no evidence of any effect on adherence (166, 167). We suggest that the 

differing results among these studies might relate, among other things, to the 

different specialities of the professionals conducting the interventions. Our 

intervention, along with those by Ho et al. and Lin et al. (144), expanded the 

normal multidisciplinary team by the addition of another profession, adding 

skills and experience, such as those of conducting a medication review and 

practising pharmaceutical care.  
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This is in line with the evidence for adherence interventions in general: a 

meta-analysis of 771 trials found that the most effective interventions were 

delivered face-to-face by pharmacists (103).  In cardiovascular disease, the roles 

of different professions in improving patient adherence are yet to be established, 

but interventions by nurses or pharmacists, initiated in the inpatient setting and 

including phone contact seem especially effective (105, 168, 169).  

Because interventions relying on HCPs and delivered under a longer follow-

up period would be expected to be costly there has been a drive to investigate 

other modes of delivering the same content, either through mail-outs or digital 

solutions or by using lay health workers (167). However, it has been suggested 

that fundamental to an effect on patient adherence behavior is an engagement 

between the patient and the HCP (170). More to the point, there is possibly more 

health to gain from targeting the really non-adherent patients with a relatively 

intense intervention than to try to find a pragmatic low-cost intervention that 

can be delivered to everyone (57).  

…and adjust the dose of intervention  

An intervention design that enables individual intensification and customized 

content has been suggested (165-167). Effective interventions need to target 

multiple adherence barriers and be flexible enough to support patients based on 

how the adherence behavior and its underlying reasons change over time (53, 

171). The difficulties in identifying non-adherent patients in a reliable way 

complicate the strategies for targeting the truly non-adherent patients. In our 

study, we made use of the knowledge that patients’ needs differ with regard to 

adherence support, that they can change over time, and that the needs or the 

level of support for each patient cannot be estimated before the first 

consultation. Because our intervention aimed not only to increase adherence but 

also to improve the medication experience and patient outcome, it was delivered 

to all patients, and the adherence component could be intensified when needed.   

Many studies have attempted to find out whether a basic adherence 

intervention is sufficient and/or whether a more intensive version would be 

beneficial (165-167). These studies have often had problems with uptake in the 

more intensive arm. On the other hand, in our study, the intensity of the 

intervention was tailored to patient need. This is, to our knowledge, the first 

study in this field to test an adherence intervention with individualized intensity. 

When the pharmacist and patient collaboratively decided the level of support, 

81 (63%) of the patients were followed with the intensive intervention. The 

majority of these (n=59) had one or two extra meetings by phone, while 17 

patients received three or four extra meetings and six patients had more than 

five extra meetings. Would more patients have needed intensive support? Based 

on the results for adherence in the subgroups, it seems that the basic intervention 

met these patients’ needs. However, in patients who received the intensive 
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intervention, the results suggest that more could have been done to support 

them; we will investigate this further in the process evaluation paper.  

Living with medicines for CHD 

Trivial or troublesome 

The findings in the interview study (IV) showed that the use of medicines could 

be viewed as trivial or natural but that it could also influence day-to-day life, 

routines and thoughts extensively. Some participants truly live with their 

medicines: they think about them and might be distressed or troubled by them, 

while others just take them. Feeling a sense of security with medicines, i.e. 

putting trust in the knowledge of doctors and the rigor of the health system, did 

not necessarily mean that the participants were untroubled or not distressed by 

their medicines. As in earlier interview studies (35, 172), participants who 

expressed an unproblematic view of medicine-taking also often revealed that 

they had had dilemmas or uncertainties.  

Participants described the active experience of learning to live with 

medicines and taking or feeling responsibility, which reflected how medicines 

were included in their everyday lives. They created their own routines or 

systems for taking their medications, as seen in other studies (38, 172, 173). The 

participants used different systems but all related some system which they used 

to remember to take their medicines. Many used a pill dispenser, which they 

filled every one or two weeks. Taking the pills this way in the morning with 

breakfast was considered easy: ”I just take them”. These participants had made 

it a habit and did not reflect on their medicines as they took them. The role of 

habit has been highlighted in adherence research (56, 174) and it is evident that 

forming a habit around taking medicines is important to avoid missing doses 

(unintentional nonadherence). However, this habit could also facilitate 

intentional adherence, because using a pill dispenser can limit the ambivalence 

to the day of organizing the tablets. This is one way that beliefs about medicines 

and forming habits might interact and influence adherence (53). 

It was evident from the interviews that the medicines themselves could be a 

reminder of the patient’s disease, and that having to take medicines more than 

once a day made patients live with the disease more than if they could just take 

their medicines with breakfast and go on with their lives. This is an important 

example of how medicines and patient adherence cannot be isolated from the 

whole experience of becoming ill and the emotions connected with this (34, 40, 

173).  

Trusting relationships and dialogue 

In line with what others have found in more general studies of the same 
population (76), the participants’ medicine-taking was influenced by their 
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perceptions about the disease and the medication, and their encounters or 

relationships with health professionals. When the participants felt secure, it was 

partly because they trusted their doctor and felt that they were listened to and 

treated as a partner. This trust in the doctor and satisfaction with the relationship 

has been linked to medication beliefs and patient adherence (35, 38, 76, 86, 

175). Considering the low fulfillment of treatment goals in secondary 

prevention (5, 6), it is of great concern that many patients with cardiovascular 

medication mistrust that their doctors will choose the right treatment for them 

or perceive that their concern about the drugs has not always been taken 

seriously (176). Several studies support the notion that patients often experience 

a reluctance in doctors or their healthcare team to discuss the risk of adverse 

effects (173, 177-179). A perceived lack of information and, perhaps more 

importantly, the finding that patients need different types of information, 

adapted to their own personal situations, and that the kind of information needed 

varies over time, have been reported (38, 39, 177, 178, 180, 181). 

It is also evident from the literature that HCPs need to be more interested in 

the patients’ views on health, the risks of medicines, and how they feel about 

taking them (36, 38, 39, 76, 176). Participants in our study who experienced 

medicine-taking as troublesome and distressing might have been relieved of 

some of these burdens if any HCPs had opened a dialogue and questioned them 

about their perspective. Other participants did not explicitly report that they 

wanted someone to discuss their medications with, but they did say that they 

had solved problems by themselves. They were left alone with decisions that 

they ought to have discussed with an HCP. Patients make decisions that seem 

rational to them, within their knowledge and context, but that might have been 

better if their knowledge and perspective had widened through a respectful 

discussion with an HCP (39, 40, 175). 

Some patients found it distressing to take medicines because they were 

worried about short-term and/or long-term side effects. This is not surprising, 

nor a new finding, (39, 40, 176) and the worry is not itself irrational since 

medicines can in fact do harm. But it is also of importance to understand that 

not all distress can be solved by information or different management. Some 

patients are natural worriers and would feel and express worry no matter what 

happened to them.  

Differing levels of responsibility 

The participants differed in the way they wanted to take responsibility for their 

treatment. As in other studies (35, 36, 38, 76), some participants said that they 

relied on their doctors to give them the right treatment and wanted to refrain 

from engaging, while others saw themselves as valuable partners in the 

management of their own health. The passive and active accepters, as well as 

the active modifiers described by Pound, can be found among our interviewed 
participants and in similar interview studies (38-40, 175). Passive accepters, 
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who are often both content and adherent, are probably related to the categories 

unproblematic and sense of security in our study.  

Key methodological features and study limitations 

Generalizability 

A general limitation of this thesis is that all study participants were treated and 

followed up at a single hospital. The catchment area of this hospital includes 

patients living in both rural and urban areas and in that sense they represent the 

general population of Sweden. Their experiences with drugs and need of support 

could therefore be generalized to other regions where the secondary prevention 

program is limited to short-term follow-up at the cardiology clinic and thereafter 

by primary care. We included all patients with CHD verified with angiography, 

regardless of type, and this limits the comparison with other studies in patient 

groups who are often more closely selected and include only patients with (a 

first) ACS or MI. On the other hand, this captures the experiences of a broad 

range of patients at the cardiology clinic and in secondary prevention, making 

the findings of patients’ experiences, beliefs and problems in this thesis relevant 

to clinical practice in both cardiology and primary care.  

The wide inclusion and limited exclusion criteria should make the population 

similar to a normal secondary prevention population seen at a hospital in 

Sweden, but almost half the patients eligible for the study could not be reached 

in the inclusion procedure or declined to participate. However, this participation 

rate is not uncommon in clinical trials, and based on the known characteristics 

of eligible patients, non-participants differed from participants only in that they 

more often lived alone. Common reasons for not wanting to participate were 

that patients had to travel too far, did not want more visits at hospital, or were 

content with standard care. Supposedly, patients who chose to participate had a 

greater interest in reviewing their medicines, perhaps also reflected in the low 

attrition rate in the intervention group. This would mean that the study’s result 

on patients’ DRPs could be overestimated, but given that the adherence rate in 

the study’s control group was similar to other recent Swedish figures of statin 

adherence in this population, the study population seems representative in this 

regard.  

The intervention was developed and tested in one single hospital, and the 

characteristics of this hospital, the drug department, and the cardiology clinic 

have influenced the features of the intervention and limit the generalizability of 

the results of this particular intervention. At this hospital, there was a history of 

pharmacists within the multi-professional team for patients with rheumatic 

diseases, working predominantly with supporting patients in managing 

medicines. At the cardiology clinic, there was a lack of leadership in secondary 
prevention, and nurses and cardiologists were unsatisfied with the resources and 
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support they could offer to patients. Thus, the idea of increasing pharmaceutical 

care for these patients by the addition of a clinical pharmacist was welcomed as 

something that could both ease their workload and increase the quality of care. 

On the other hand, the specific intervention activities were developed based on 

a generic model of pharmaceutical care and integrated medicines management, 

and the findings of this thesis confirm the validity and feasibility of 

pharmaceutical care models when applied in a clinical setting open to change.  

The hospital where this intervention was tested was among those with the 

lowest attainment rates for LDL-C in Sweden both before and after the study 

period. This was partly related to intentionally lower treatment intensity than 

argued in clinical guidelines, based on the belief and understanding among 

(some) cardiologists that the absolute level of LDL-C at a certain follow-up 

measurement bears limited relevance to the assessment of treatment quality for 

the individual patient. This belief was also reflected in the MPA’s therapy 

recommendation (2014), “the LDL-C target should be viewed more as an 

aiming symbol than an absolute target” (182). Thus, the importance of reaching 

a specific LDL-C target, as advocated based on evidence from large meta-

analyses, is balanced against the values, experiences and preferences of patients 

and, supposedly, at this clinic the latter are given more focus. This 

understanding also influenced the clinical pharmacists and, all in all, this limits 

the generalizability of results relating to effects on cholesterol levels. 

 

Bias and study conduct 

Another limitation of the study conduct is that the two clinical pharmacists were 

also the researchers involved in developing and testing the intervention. 

However, all data collection for the final RCT was blinded. The fact that 

researchers recognized the participants as patients would thus only have 

relevance to the process evaluation, in particular the assessment of DRPs and 

pharmacists’ actions on these. For the treatment of patients in the intervention 

group, the clinical pharmacists/researchers could have been biased toward more 

thorough risk factor control, as this was the primary outcome of the study. 

However, this was not reflected in the results.  

Perhaps more importantly, this situation reflects the limited resources for 

study conduct available to the research team. This also impacted on the methods 

for data collection, where measurements in the normal care process and quality 

register (lipids and blood pressure) were relied on, and surveillance of 

questionnaire responses from patients was lacking. The loss of data from 

patients’ questionnaires was, however, also related to an intentional mistake: 

we relied too heavily on the patients’ intrinsic motivations to participate and 

contribute to research. This approach was guided by the same theories that 

underlie motivational interviewing, to emphasize autonomy, but it could 
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probably have been used together with some respectful reminder for participants 

who had responded up until the last follow-up occasion.  

Validity and relevance of outcomes  

The high rate of missing LDL-C values is one of the main limitations of the 

study, and relying on others for the measurement of the primary outcome is a 

mistake that is hard to justify. On the other hand, the use of a combined 

adherence measure worked well in this study. If we had relied on refill only, we 

would have missed 15 patients who had poor adherence in MMAS-8, and if we 

had relied on self-report only, we would have missed 14 patients who reported 

medium or good adherence even though they did not refill their prescriptions. 

The draw-back of refill as adherence measurement, i.e. that patients might refill 

but never use their drugs, was to some extent counteracted by the self-report 

results. However, we still would not be able to find those who refilled their 

drugs and reported that they used them when they did not. Hence, we believe 

that the combination of measures is a pragmatic method of approaching real 

patient adherence.  
As described earlier, the intervention’s effect on adherence might not have 

an impact on meaningful clinical outcomes such as patients’ health and care 

needs until later, requiring further follow-up of these outcomes. We will 

hopefully get indications of whether the pharmaceutical care intervention 

described in this thesis had a meaningful effect on patients’ health from the 

coming 36-month evaluation of hospital care needs and adherence.  

The report of DRPs and actions taken is a way of assessing whether 

pharmaceutical care was provided as described, but not whether it met its 

objective of improving patients’ medication experiences. We believe that we 

have captured some of these aspects in the outcome on medication beliefs, as 

patients’ beliefs affect their experiences in day-to-day life; and we also believe 

that the focus groups used in the process evaluation will add data on both how 

patients experienced the intervention process and the effect it had on their day-

to-day living with medicines. Current HRQoL instruments provide a limited 

coverage of themes related to the burden of medicine on quality of life (183).  

Thus, it would have been valuable to use a more specific instrument to assess 

the intervention effect on patients’ medicine burden (176, 184-186). Measuring 

medicine burden would also make up for the some of the limitations regarding 

adherence as a measure when providing person-centered care (187). 

Implications and future perspectives 

Implications  

Altogether, the findings in this thesis highlight the need for more individualized 
support for patients who use medicines for the secondary prevention of CHD. 
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Patients with CHD can be more adherent to their medication regimens, and their 

DRPs can be resolved, if they are supported by clinical pharmacists conducting 

pharmaceutical care. 

Patients often need supportive relationships and dialogue with HCPs to 

manage their medicines in the best way. This improved dialogue should be 

based on either concordance or person-centered care, both of which focus on 

relational aspects. Patients often consider themselves to be active partners with 

healthcare personnel in treating or preventing the disease, but they differ in the 

way they want to take responsibility for their treatment. Thus, patients need 

different types and levels of support, based on their medication experiences and 

their personalities. Knowledge of the patient’s beliefs about medicines can 

guide HCPs in how to approach patients at the first appointment and how to 

plan the follow-up, but the level of support should ultimately be decided 

together with the patient, based on both their beliefs and their DRPs. 

The relevance of this thesis to current Swedish secondary 

prevention strategies 

As I am writing this thesis in 2021, I am aware that a lot has changed in the 

treatment of CHD since the day I commenced my research journey, and new 

interventions have been developed, tested and implemented in Sweden.  

In 2018, the intervention study at the cardiology clinic had ended but the 

results of the study were not expected until a year later. However, timely support 

for the need of change in clinical practice was given by the annual report from 

SWEDEHEART (188). The result for Kalmar County Hospital was very low 

for risk factor control, as acknowledged in the local newspaper. New national 

guidelines on how to organize the follow-up of patients with MI had also been 

recently published (189). Because of the clinic’s positive experience working 

with pharmacists in the full RCT, pharmacists were included in the 

transformation of the follow-up care process; and I volunteered as a coordinator 

of this process transformation. 

From 2019, we had a follow-up program with continued support from the 

multi-professional healthcare team during the first year, and five planned 

meetings (face-to-face or by phone) with a “personal” nurse and pharmacist, 

along with four months of cardiac exercise training. Likewise, the care process 

has changed in many Swedish hospitals since 2016, now offering nurse-based 

follow-up during the first year as a result of both international studies and the 

NAILED-ACS trial favoring this because of better risk factor control (93, 155). 

The NAILED-ACS trial also assessed adherence to statins, with a different 

adherence outcome than ours, and found that the nurse-based continued follow-

up improved adherence. They highlighted that the continual patient-centered 

follow-up enables a joint trust and understanding of symptoms and causes, 

which can help prevent discontinuation of statin treatment. A person-centered 

care intervention in hospital and primary care has been shown to increase 
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general self-efficacy (190), and found to be cost-effective (191, 192). Since 

2018 new ESC guidelines have been issued on both blood pressure (193), lipid-

lowering (the treatment goal is now LDL-C<1.4 mmol/L) (194), and how to 

treat CHD-patients with diabetes or prediabetes (195); all of these imply 

intensified drug treatment and/or include more patients to be treated with drugs.  

A National Care Model for secondary prevention will be presented in 2021, 

and it will among other things emphasize continuous care from a multi-

professional team, the importance of helping patients to a healthy lifestyle, and 

improved risk factor control. However, it is unclear whether pharmaceutical 

care or patients’ experiences with medicines will be highlighted in the National 

Care Model, in accordance with how medicines optimization and patient 

adherence is endorsed on a European level (65). Strategies to increase risk factor 

control, with today even lower goals of LDL-C to achieve, will increase the 

medicine burden of patients. This general drive for improved risk factor control 

must be balanced by the care of individual patients; care must be taken not to 

impose our goals as HCPs onto the patients without regard for their personal 

perspective.  

Future research 

It remains to be established whether the results on adherence in this thesis can 

be translated into any measurable effects on patients’ need of hospital care in 

the longer perspective. We will also undertake a health-economic evaluation of 

the intervention. The planned process evaluation will help explain why LDL-C 

levels and blood pressure were not affected and possibly inform us of processes 

that did not work as intended. We also hope that an exploration of changes in 

beliefs, data on DRPs, and on adherence and risk factor outcomes for all 

intervention patients can illuminate the “black box” of the intervention. The 

focus groups with intervention patients with different attitudes will also 

improve our understanding of the effects of the intervention on the patients’ 

management of their medications.  

There is still room for improvement. Some patients were non-adherent at 

follow-up despite the intervention, and we need to explore if these patients 

could have been supported differently.  

When the covid-19 pandemic began, we all woke up to a world in need of 

eHealth, with the associated possibilities as well as obstacles. We need to 

investigate how the support of patients’ medicine management can be assisted 

by digital solutions to improve both outreach and efficiency. 

Given that pharmaceutical care in the form of a specialized clinical 

pharmacist in the secondary preventive team is now implemented in routine care 

in the local county hospital, it would also be valuable to explore and describe 

the different contributions to patient care from nurses and pharmacists. This 

could be described from documentation in the EHRs and explored through 
observation, interviews or focus groups with HCPs and patients.  
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Conclusions 

Overall, the findings of this thesis emphasize that when support in 

managing medications is offered to patients, it should encompass various 

aspects of medicine-taking: safety, knowledge, beliefs, practical handling, 

impact on day-to-day life, and the patient’s total medication experience. In 

specific: 

 

 

 

 The pilot study demonstrated the feasibility of the interventions and the 

potential improvement in beliefs in patients with CHD.  

 Further development based on theory and qualitative evaluation of the 

pilot study led to the described full intervention. 

 When the full intervention was tested in an RCT there was no evidence 

of an effect on LDL-C levels, but the intervention increased adherence 

to cholesterol-lowering drug and ASA regimens by 15 months after 

discharge.  

 There were no positive effects on blood pressure, quality of life, or 

healthcare use within the first 15 months from discharge. 

 The intervention’s impact on adherence was possibly mediated through 

improvements in patients’ beliefs about medicines and the resolving of 

DRPs (unpublished), but among patients who were treated with the 

extended intervention protocol there is still room for improvement. 

 The experiences of patients using medicines after CHD vary greatly 

and patients often need better dialogue with HCPs to manage their 

medicines in the best way.  

 

  



62 

Acknowledgements 

This thesis and PhD-project was a joint project involving Linnaeus University 

and Region Kalmar. Along the way, I have studied and worked at both the 

eHealth Institute, Linnaeus University, and at the County Hospital of Kalmar, 

where I am employed at the Drug department of Region Kalmar. The time as a 

PhD-student has been a joyful journey, and it has been a pleasure to design 

studies, investigate and write. I am so grateful for being given the opportunity 

to dive into the world of research, and learn so much about methodology, 

medicine and nursing along the way. I look forward to a rich professional life, 

as I will continue to pursue along the path of pharmaceutical care research.  

This thesis and all the great experiences I had would not have happened 

without quite a few significant people around me, and it was made easier by 

many others along the way.  And, as this is my personal chapter of the thesis, I 

will use as many worlds as comes to my mind! 

First of all, I want to thank all the participants in the studies, who have 

contributed with their time and effort. I am grateful to the participants who I 

met as patients, and other patients in my career, who have shared their views 

and experiences; and invited me to their personal perspective on medicines, 

health and life.  

More personally, and in chronological order:  

 

1980. I am grateful to my parents, Kerstin and Lasse, for your love and 

endless support throughout my life; and for being who you are. You 

have inspired me to do great things. Having you nearby, and all your 

support in day-to-day life during the last decade has also been of 

great importance.  

 

1982. My gratitude to Björn, for being the best brother I can imagine, and 

for the joy we share in words and writing. You have looked after 

both me and the words of this thesis. I am also so happy that you 

have brought Karolina, your lovely wife, into our family; we share 

so many interests and features. Having you both as co-riders on this 

journey through research and family life has meant a lot to me.  

 

1996. Thank you, Lisa, my best friend, for all the laughs; they mean the 

world to me. I am so grateful for your sincere understanding of my 

mind, for all the fun and companionship we had as neighboring 

singles, and nowadays as we try to keep up as busy mums. Also, 

thank you to Brudarna and Kryckan, for still being my closest 

friends; I am so grateful that we continue to share our life 

experiences. 



 

63 

2000. I am grateful for meeting Frida, as we studied to be pharmacists, for 

our special understanding. Though at a long distance and with 

irregular contact, I have always felt your encouraging support. 

 

2006. Thank you, Elisabet Gustafsson, my first boss, for believing in me 

to pioneer at the emergency department. There, I learned to always 

see the patient before the drug list. You are a truly inspiring leader 

in pharmaceutical care. And to Anna, Eva and Johanna, my 

colleagues (and boss) at Vrinnevisjukhuset, for great fun and 

friendship as we continued with exciting projects. 

 

 I am so grateful to Ulrika Gillespie, who invited me to Uppsala to 

see your project and research. We found that both of us were perhaps 

more explorers than pharmacists; you have been a great inspiration. 

You also introduced me to be a part of the Swedish pharmaceutical 

society, Hospital pharmacy section, through which I gained great 

mentors and a network of like-minded colleagues in Scandinavia. 

 

2009. Thank you, Tommy Eriksson, my co-supervisor: without your wild 

ideas, this would never have happened! You transformed my little 

seed of an idea into something I never would have dreamed of – but 

which was exactly what I wanted to do. Throughout these years, you 

have always been challenging me with those progressive ideas of 

yours, wanting to trouble my set mind. You have cheered my work 

and endorsed my thinking. 

 

2010. My sincere gratitude to my co-supervisor, Lina Hellström, who also 

became my close colleague and friend. We found each other in this 

mission for the patients’ perspective and their medication 

experience, and I am so happy about that. We also work extremely 

well together, and I think we complement each other, I am so 

grateful for your experience, attention to detail and 

conscientiousness. Through all the challenges with the concept of 

adherence, you have always kept cool and been judicious. You are 

the nicest and wisest person I know: always even-tempered and 

patient, introducing your arguments in the most subtle and agreeable 

way. Having you in the office, or the room next door, has been such 

a joy and comfort, and I look forward to many more years of both 

pharmaceutical care and research together. 

 

 Thank you, Christina Edward, my former boss at Region Kalmar, 

for always supporting my studies and encouraging me to take the 

road I did not see – down research lane. You were an inspiring leader 



64 

in health care, while you also managed to be a humble guide helping 

me navigate through a demanding time in life. Thank you also to 

Petra and later Mathias, who have been supportive and encouraging 

bosses along this journey. 

 

 My gratitude to Flickorna på LSK: Mari-Mall, Caroline and 

Fredrika, my first close colleagues at Region Kalmar County. In 

special, Mari-Mall and Fredrika, for all your experience in 

pharmaceutical care, and Caroline for all our laughs; I miss you all. 

To all colleagues at the drug department LSK, thank you for the 

great social atmosphere and all interesting and important discussions 

we’ve had. Ola, for always being such a sharp mind, for our sushi 

lunches with sharing thoughts and “intelligence”, and for treating 

me and my husband with exquisite bakery from all over Europe. 

Thank you Tobias, for including patients, your interest in the studies, 

and for challenging questions; and thank you Elin, for coming to 

Kalmar and securing the “future of the project”. And to ALL my 

other colleagues at the drug department, now and former, for being 

a great gang to work with!  

 

2011. I would like to thank Jörg for welcoming me to the cardiology 

section, for initiated and fun discussions, and tutoring in cardiology. 

Without your encouraging words in the beginning, this thesis would 

perhaps not covered pharmaceutical care; that means a lot to me.  

 

2012. I want to express sincere gratitude to Göran Petersson, my main 

supervisor. Your experience, enthusiasm and eager work for funding 

made this possible. You are a truly optimistic, who always finds a 

way. On the bumpy road of finalizing this thesis, I have always felt 

both secure and advancing, thanks to your vast experience, 

thoroughness and personal commitment. Your encouraging words 

and initiated and thorough feed-back, while also having an eye on 

my stress level has made everything go easier. 

 

 I am grateful for the companionship and support I’ve gained from 

all colleagues at the eHealth Institute (eHi), in particular the GLAS-

team (God Läkemedelsanvändning för Äldre i Småland): Victoria, 

Bosse, Lisa, and the core team at eHi: Tora, Clara, Anna-Lena, 

Lena. Also, my sincere gratitude to Abdul Aziz Ali for helping us 

with planning the statistics of MIMeRIC, and to Elizabeth Hanson 

for helping me with my first qualitative research. 

 



 

65 

2013. Thank you, Björn, my beloved husband; for finding me and sharing 

my life. As I am an enthusiastic and zealous storm, you are my sound 

and intelligent betablocker, we make a very good match. I am so 

grateful that you always (try to) help me prioritize mine and our 

family’s health.  

 

Thank you, Johan Israelsson, for companionship along the way, and 

for feedback on my thesis. I am also very grateful that you 

introduced me to the knowledgeable network of researchers in 

cardiovascular nursing, the Cesar-network. Thank you all Cesars 

who welcomed me and shared your knowledge.   

 

My sincere gratitude to Jan Mårtensson for reaching out to me in 

that first Cesar-meeting. Your vast experience in both qualitative 

methods and cardiovascular nursing enabled me to widen this thesis 

with the patients’ experience study. Through the many years, while 

we planned, collected and analyzed that study, you have always 

found time to give me feedback, even at inconvenient times. Your 

humble support, insightful guiding and sharp input made the 

qualitative research exciting and rewarding. 
 

 Thank you, Åse, and all at the cardiology department, for your 

welcoming attitude, and for sharing your experience, and a special 

thanks to all nurses and cardiologists who have collaborated and 

tutored me. My sincere gratitude to all nurses who helped with 

including patients, and to Mia for your help with randomization and 

patient administration. A special thank you to Lillemor, for always 

encouraging me, and to Anja for supportive feedback during the 

intervention study – and for finally coming along the secondary 

prevention trail! I am also very grateful to David, for always being 

gentle and supportive, and for taking me on as coordinator of Lev-

med-Hjärtat-mottagningen. To actually implement pharmaceutical 

care within our team makes me feel so fortunate. 
  

 My gratitude to my research-mates Anna and Jenny, for all the nice 

travels to Fredensborg and back, and the joyful dinners sharing work 

and family life that we have had since.  

 

 I am grateful to Helena Lindqvist at KI, for your valuable knowledge 

on motivational interviewing and the validity of quality assessments, 

and for your encouraging words during our studies. 

 



66 

2014. My son, Gustav, thank you for being precisely who you are. You are 

a wonderful, bright, caring, sound and humoristic little guy. You 

mean the world to me. 

 

 A big thank you to the students who have been involved with the 

studies throughout the years: Muratka Halilovic (2014), Ahmed al-

Musavi (2014 and 2019), Elin Meissner (2017), Lina Karlsson 
(2018), Linnea Reis (2018).  

 

2016. My gratitude to Antona Wagstaff for professional editing. 

 

2017. My daughter, Karin, thank you for all the love and sunshine you 

bring. You are such a wonderful, clever, imaginative, helpful and 

enthusiastic little girl. I love you endlessly. 

 

 My sincere thank you to Sune Rubak and Kristina Hambraeus, who 

scrutinized my work at a half-time seminar in a very thorough and 

all the same nice way. 

 

2018. Thank you, Kristina Spetz, for your always cheering attitude and 

encouraging support, and for being a great companion at 

conferences.  
 

2019. My gratitude to Kristofer Årestedt, for valuable support and guiding 

in statistics. 

 

2020. Thank you, Thomas Kempen, for initiated feedback on my thesis. 

 

 

This thesis was financially supported by The Kamprad Family Foundation for 

entrepreneurship and research, the Faculty of Health and Life Sciences at 

Linnaeus University, Region Kalmar County and the Medical Research Council 

of Southeast Sweden. 

  



 

67 

References 

 
1. Roth  GA, Forouzanfar  MH, Moran  AE, Barber  R, Nguyen  G, Feigin  VL, 

et al. Demographic and Epidemiologic Drivers of Global Cardiovascular 

Mortality. New England Journal of Medicine. 2015;372(14):1333-41. 

2. Bhatnagar P, Wickramasinghe K, Wilkins E, Townsend N. Trends in the 

epidemiology of cardiovascular disease in the UK. Heart. 2016. 

3. Socialstyrelsen. Myocardial Infarctions in Sweden 1994-2014. 2015. 

4. Kotseva K, De Bacquer D, Jennings C, Gyberg V, De Backer G, Ryden L, et 

al. Time Trends in Lifestyle, Risk Factor Control, and Use of Evidence-Based 

Medications in Patients With Coronary Heart Disease in Europe: Results From 

3 EUROASPIRE Surveys, 1999-2013. Global heart. 2016. 

5. Libungan B, Stensdotter L, Hjalmarson A, From Attebring M, Lindqvist J, 

Back M, et al. Secondary prevention in coronary artery disease. Achieved 

goals and possibilities for improvements. International journal of cardiology. 

2012;161(1):18-24. 

6. Hambraeus K, Lindhagen L, Tyden P, Lindahl B, Lagerqvist B. Target-

attainment rates of low-density lipoprotein cholesterol using lipid-lowering 

drugs one year after acute myocardial infarction in sweden. The American 

journal of cardiology. 2014;113(1):17-22. 

7. Perk J, Hambraeus K, Burell G, Carlsson R, Johansson P, Lisspers J. Study of 

Patient Information after percutaneous Coronary Intervention (SPICI): should 

prevention programmes become more effective? EuroIntervention : journal of 

EuroPCR in collaboration with the Working Group on Interventional 

Cardiology of the European Society of Cardiology. 2014. 

8. Kramer JM, Hammill B, Anstrom KJ, Fetterolf D, Snyder R, Charde JP, et al. 

National evaluation of adherence to beta-blocker therapy for 1 year after acute 

myocardial infarction in patients with commercial health insurance. American 

heart journal. 2006;152(3):454 e1-8. 

9. Ho PM, Magid DJ, Shetterly SM, Olson KL, Maddox TM, Peterson PN, et al. 

Medication nonadherence is associated with a broad range of adverse 

outcomes in patients with coronary artery disease. American heart journal. 

2008;155(4):772-9. 

10. Rasmussen JN, Chong A, Alter DA. Relationship between adherence to 

evidence-based pharmacotherapy and long-term mortality after acute 

myocardial infarction. Jama. 2007;297(2):177-86. 

11. Chowdhury R, Khan H, Heydon E, Shroufi A, Fahimi S, Moore C, et al. 

Adherence to cardiovascular therapy: a meta-analysis of prevalence and 

clinical consequences. European heart journal. 2013;34(38):2940-8. 

12. Rodriguez F, Maron DJ, Knowles JW, Virani SS, Lin S, Heidenreich PA. 

Association of Statin Adherence With Mortality in Patients With 

Atherosclerotic Cardiovascular Disease. JAMA cardiology. 2019;4(3):206-13. 



68 

13. Hepler CD, Strand LM. Opportunities and responsibilities in pharmaceutical 

care. American journal of hospital pharmacy. 1990;47(3):533-43. 

14. Strand LM, Cipolle RJ, Morley PC, Frakes MJ. The impact of pharmaceutical 

care practice on the practitioner and the patient in the ambulatory practice 

setting: twenty-five years of experience. Current pharmaceutical design. 

2004;10(31):3987-4001. 

15. Cipolle RJ, Strand LM, Morley PC. Pharmaceutical care practice : the patient 

centered approach to medication management. 3. ed. New York McGraw-Hill, 

Health Professions Division; 2012. 394 p. 

16. Griese-Mammen N, Hersberger KE, Messerli M, Leikola S, Horvat N, van Mil 

JWF, et al. PCNE definition of medication review: reaching agreement. Int J 

Clin Pharm. 2018;40(5):1199-208. 

17. HSLF-FS 2017:37 Socialstyrelsens föreskrifter och allmänna råd om 

ordination och hantering av läkemedel i hälso- och sjukvården – 11 kap. 

Läkemedelsgenomgångar. Socialstyrelsen; 2017. 

18. Simpson D. What is medicines management and what is pharmaceutical care? 

The Pharmaceutical Journal. 2001;266 (7133 ):p150. 

19. Medicines Optimisation: Helping patients to make the most of medicines. 

England: Royal Pharmaceutical Society; 2013. 

20. Babar ZU, Kousar R, Murtaza G, Azhar S, Khan SA, Curley L. Randomized 

controlled trials covering pharmaceutical care and medicines management: A 

systematic review of literature. Research in social & administrative pharmacy 

: RSAP. 2018;14(6):521-39. 

21. Mohammed MA, Moles RJ, Chen TF. Impact of Pharmaceutical Care 

Interventions on Health-Related Quality-of-Life Outcomes: A Systematic 

Review and Meta-analysis. The Annals of pharmacotherapy. 

2016;50(10):862-81. 

22. Bernsten C, Björkman I, Caramona M, Crealey G, Frøkjaer B, Grundberger E, 

et al. Improving the well-being of elderly patients via community pharmacy-

based provision of pharmaceutical care: a multicentre study in seven European 

countries. Drugs & aging. 2001;18(1):63-77. 

23. Hughes CM, Hawwa AF, Scullin C, Anderson C, Bernsten CB, Björnsdóttir I, 

et al. Provision of pharmaceutical care by community pharmacists: a 

comparison across Europe. Pharmacy World & Science. 2010;32(4):472-87. 

24. Costa FA, Scullin C, Al-Taani G, Hawwa AF, Anderson C, Bezverhni Z, et al. 

Provision of pharmaceutical care by community pharmacists across Europe: Is 

it developing and spreading? Journal of Evaluation in Clinical Practice. 

2017;23(6):1336-47. 

25. Hellstrom LM, Hoglund P, Bondesson A, Petersson G, Eriksson T. Clinical 

implementation of systematic medication reconciliation and review as part of 

the Lund Integrated Medicines Management model--impact on all-cause 

emergency department revisits. Journal of clinical pharmacy and therapeutics. 

2012;37(6):686-92. 

26. Kempen TGH, Gillespie U, Färdborg M, McIntosh J, Mair A, Stewart D. A 

case study of the implementation and sustainability of medication reviews in 



 

69 

older patients by clinical pharmacists. Research in social & administrative 

pharmacy : RSAP. 2019;15(11):1309-16. 

27. Kempen TGH, Bertilsson M, Lindner KJ, Sulku J, Nielsen EI, Högberg A, et 

al. Medication Reviews Bridging Healthcare (MedBridge): Study protocol for 

a pragmatic cluster-randomised crossover trial. Contemporary clinical trials. 

2017;61:126-32. 

28. Marinker M. From compliance to concordance: Achieving shared goals in 

medicine taking. London: Royal Pharmaceutical Society1997. 

29. Cribb A. Involvement, Shared Decision-Making and Medicines. London: 

Royal Pharmaceutical Society 2011. 

30. Ekman I, Swedberg K, Taft C, Lindseth A, Norberg A, Brink E, et al. Person-

centered care--ready for prime time. European journal of cardiovascular 

nursing : journal of the Working Group on Cardiovascular Nursing of the 

European Society of Cardiology. 2011;10(4):248-51. 

31. Barnett NL, Sanghani P. A coaching approach to improving concordance. The 

International journal of pharmacy practice. 2013;21(4):270-2. 

32. Ekman I, Norberg A, Kristennson Uggla B, Swedberg K, Lindström Kjellberg 

I. Personcentrering i hälso-sjukvård: från filosofi till praktik Liber; 2014. 

33. Ekman I. The GPCC. European heart journal. 2018;39(7):495-6. 

34. Shoemaker SJ, Ramalho de Oliveira D. Understanding the meaning of 

medications for patients: the medication experience. Pharm World Sci. 

2008;30(1):86-91. 

35. Moen J, Bohm A, Tillenius T, Antonov K, Nilsson JL, Ring L. "I don't know 

how many of these [medicines] are necessary.." - a focus group study among 

elderly users of multiple medicines. Patient education and counseling. 

2009;74(2):135-41. 

36. Krska J, Morecroft CW, Poole H, Rowe PH. Issues potentially affecting 

quality of life arising from long-term medicines use: a qualitative study. Int J 

Clin Pharm. 2013;35(6):1161-9. 

37. Mohammed MA, Moles RJ, Chen TF. Medication-related burden and patients' 

lived experience with medicine: a systematic review and metasynthesis of 

qualitative studies. BMJ open. 2016;6(2):e010035. 

38. Lehane E, McCarthy G, Collender V, Deasy A. Medication-taking for 

coronary artery disease - patients' perspectives. European journal of 

cardiovascular nursing : journal of the Working Group on Cardiovascular 

Nursing of the European Society of Cardiology. 2008;7(2):133-9. 

39. Gordon K, Smith F, Dhillon S. Effective chronic disease management: 

patients' perspectives on medication-related problems. Patient education and 

counseling. 2007;65(3):407-15. 

40. Pound P, Britten N, Morgan M, Yardley L, Pope C, Daker-White G, et al. 

Resisting medicines: a synthesis of qualitative studies of medicine taking. Soc 

Sci Med. 2005;61(1):133-55. 

41. Horne R, Weinman J. Patients' beliefs about prescribed medicines and their 

role in adherence to treatment in chronic physical illness. Journal of 

psychosomatic research. 1999;47(6):555-67. 



70 

42. Horne R, Chapman SC, Parham R, Freemantle N, Forbes A, Cooper V. 

Understanding patients' adherence-related beliefs about medicines prescribed 

for long-term conditions: a meta-analytic review of the Necessity-Concerns 

Framework. PloS one. 2013;8(12):e80633. 

43. Foot H, La Caze A, Gujral G, Cottrell N. The necessity-concerns framework 

predicts adherence to medication in multiple illness conditions: A meta-

analysis. Patient education and counseling. 2016;99(5):706-17. 

44. Vrijens B, De Geest S, Hughes DA, Przemyslaw K, Demonceau J, Ruppar T, 

et al. A new taxonomy for describing and defining adherence to medications. 

British journal of clinical pharmacology. 2012;73(5):691-705. 

45. Clifford S, Barber N, Horne R. Understanding different beliefs held by 

adherers, unintentional nonadherers, and intentional nonadherers: application 

of the Necessity-Concerns Framework. Journal of psychosomatic research. 

2008;64(1):41-6. 

46. Rushworth GF, Cunningham S, Mort A, Rudd I, Leslie SJ. Patient-specific 

factors relating to medication adherence in a post-percutaneous coronary 

intervention cohort. The International journal of pharmacy practice. 

2012;20(4):226-37. 

47. Gadkari AS, McHorney CA. Unintentional non-adherence to chronic 

prescription medications: how unintentional is it really? BMC health services 

research. 2012;12:98. 

48. Piña IL, Di Palo KE, Brown MT, Choudhry NK, Cvengros J, Whalen D, et al. 

Medication adherence: Importance, issues and policy: A policy statement from 

the American Heart Association. Progress in cardiovascular diseases. 2020. 

49. Sabate M. Adherence to long-term therapies - evidence for action. Geneva: 

World Health Organization; 2003. 

50. Lehane E, McCarthy G. Intentional and unintentional medication non-

adherence: a comprehensive framework for clinical research and practice? A 

discussion paper. International journal of nursing studies. 2007;44(8):1468-

77. 

51. Unni E, Shiyanbola OO, Farris KB. Change in Medication Adherence and 

Beliefs in Medicines Over Time in Older Adults. Glob J Health Sci. 

2015;8(5):39-47. 

52. Sirey JA, Greenfield A, Weinberger MI, Bruce ML. Medication beliefs and 

self-reported adherence among community-dwelling older adults. Clinical 

therapeutics. 2013;35(2):153-60. 

53. Bosworth HB, Blalock DV, Hoyle RH, Czajkowski SM, Voils CI. The role of 

psychological science in efforts to improve cardiovascular medication 

adherence. The American psychologist. 2018;73(8):968-80. 

54. Unni E, Farris KB. Determinants of different types of medication non-

adherence in cholesterol lowering and asthma maintenance medications: a 

theoretical approach. Patient education and counseling. 2011;83(3):382-90. 

55. Krigsman K, Nilsson JL, Ring L. Adherence to multiple drug therapies: refill 

adherence to concomitant use of diabetes and asthma/COPD medication. 

Pharmacoepidemiology and drug safety. 2007;16(10):1120-8. 



 

71 

56. Alison Phillips L, Leventhal H, Leventhal EA. Assessing theoretical predictors 

of long-term medication adherence: patients' treatment-related beliefs, 

experiential feedback and habit development. Psychol Health. 

2013;28(10):1135-51. 

57. Bernal DD, Bereznicki LR, Chalmers L, Castelino RL, Thompson A, 

Davidson PM, et al. Medication Adherence Following Acute Coronary 

Syndrome: Does One Size Fit All? American journal of cardiovascular drugs 

: drugs, devices, and other interventions. 2016;16(1):9-17. 

58. Haynes RB, McDonald H, Garg AX, Montague P. Interventions for helping 

patients to follow prescriptions for medications. The Cochrane database of 

systematic reviews. 2002(2):CD000011. 

59. De Geest S, Ruppar T, Berben L, Schönfeld S, Hill MN. Medication non-

adherence as a critical factor in the management of presumed resistant 

hypertension: a narrative review. EuroIntervention : journal of EuroPCR in 

collaboration with the Working Group on Interventional Cardiology of the 

European Society of Cardiology. 2014;9(9):1102-9. 

60. Osterberg L, Blaschke T. Adherence to medication. The New England journal 

of medicine. 2005;353(5):487-97. 

61. Socialstyrelsen. Statistik om Hjärtinfarkter 2019. Socialstyrelsen; 2020. 

62. Libby P, Buring JE, Badimon L, Hansson GK, Deanfield J, Bittencourt MS, et 

al. Atherosclerosis. Nature reviews Disease primers. 2019;5(1):56. 

63. Swedeheart. SWEDEHEART Annual Report 2019. Stockholm 2020. 

64. Yusuf S, Hawken S, Ounpuu S, Dans T, Avezum A, Lanas F, et al. Effect of 

potentially modifiable risk factors associated with myocardial infarction in 52 

countries (the INTERHEART study): case-control study. Lancet (London, 

England). 2004;364(9438):937-52. 

65. Piepoli MF, Corra U, Dendale P, Frederix I, Prescott E, Schmid JP, et al. 

Challenges in secondary prevention after acute myocardial infarction: A call 

for action. European journal of preventive cardiology. 2016;23(18):1994-

2006. 

66. Rauch B, Davos CH, Doherty P, Saure D, Metzendorf MI, Salzwedel A, et al. 

The prognostic effect of cardiac rehabilitation in the era of acute 

revascularisation and statin therapy: A systematic review and meta-analysis of 

randomized and non-randomized studies - The Cardiac Rehabilitation 

Outcome Study (CROS). European journal of preventive cardiology. 

2016;23(18):1914-39. 

67. Salzwedel A, Jensen K, Rauch B, Doherty P, Metzendorf MI, Hackbusch M, 

et al. Effectiveness of comprehensive cardiac rehabilitation in coronary artery 

disease patients treated according to contemporary evidence based medicine: 

Update of the Cardiac Rehabilitation Outcome Study (CROS-II). European 

journal of preventive cardiology. 2020;27(16):1756-74. 

68. van Halewijn G, Deckers J, Tay HY, van Domburg R, Kotseva K, Wood D. 

Lessons from contemporary trials of cardiovascular prevention and 

rehabilitation: A systematic review and meta-analysis. International journal of 

cardiology. 2017;232:294-303. 



72 

69. Piepoli MF, Corra U, Adamopoulos S, Benzer W, Bjarnason-Wehrens B, 

Cupples M, et al. Secondary prevention in the clinical management of patients 

with cardiovascular diseases. Core components, standards and outcome 

measures for referral and delivery: a policy statement from the cardiac 

rehabilitation section of the European Association for Cardiovascular 

Prevention & Rehabilitation. Endorsed by the Committee for Practice 

Guidelines of the European Society of Cardiology. European journal of 

preventive cardiology. 2014;21(6):664-81. 

70. Ögmundsdottir Michelsen H, Sjölin I, Schlyter M, Hagström E, Kiessling A, 

Henriksson P, et al. Cardiac rehabilitation after acute myocardial infarction in 

Sweden - evaluation of programme characteristics and adherence to European 

guidelines: The Perfect Cardiac Rehabilitation (Perfect-CR) study. European 

journal of preventive cardiology. 2020;27(1):18-27. 

71. National Audit of Cardiac Rehabilitation annual statistical report 2017. 

72. Kolh P, Windecker S, Alfonso F, Collet JP, Cremer J, Falk V, et al. 2014 

ESC/EACTS Guidelines on myocardial revascularization: the Task Force on 

Myocardial Revascularization of the European Society of Cardiology (ESC) 

and the European Association for Cardio-Thoracic Surgery (EACTS). 

Developed with the special contribution of the European Association of 

Percutaneous Cardiovascular Interventions (EAPCI). Eur J Cardiothorac Surg. 

2014;46(4):517-92. 

73. Piepoli MF, Hoes AW, Agewall S, Albus C, Brotons C, Catapano AL, et al. 

2016 European Guidelines on cardiovascular disease prevention in clinical 

practice: The Sixth Joint Task Force of the European Society of Cardiology 

and Other Societies on Cardiovascular Disease Prevention in Clinical Practice 

(constituted by representatives of 10 societies and by invited 

experts)Developed with the special contribution of the European Association 

for Cardiovascular Prevention & Rehabilitation (EACPR). European heart 

journal. 2016;37(29):2315-81. 

74. Attebring MF, Herlitz J, Ekman I. Intrusion and confusion--the impact of 

medication and health professionals after acute myocardial infarction. 

European journal of cardiovascular nursing : journal of the Working Group on 

Cardiovascular Nursing of the European Society of Cardiology. 

2005;4(2):153-9. 

75. Roebuck A, Furze G, Thompson DR. Health-related quality of life after 

myocardial infarction: an interview study. J Adv Nurs. 2001;34(6):787-94. 

76. Rashid MA, Edwards D, Walter FM, Mant J. Medication taking in coronary 

artery disease: a systematic review and qualitative synthesis. Ann Fam Med. 

2014;12(3):224-32. 

77. Chen HY, Saczynski JS, Lapane KL, Kiefe CI, Goldberg RJ. Adherence to 

evidence-based secondary prevention pharmacotherapy in patients after an 

acute coronary syndrome: A systematic review. Heart & lung : the journal of 

critical care. 2015;44(4):299-308. 

78. Huber CA, Meyer MR, Steffel J, Blozik E, Reich O, Rosemann T. Post-

myocardial Infarction (MI) Care: Medication Adherence for Secondary 



 

73 

Prevention After MI in a Large Real-world Population. Clinical therapeutics. 

2019;41(1):107-17. 

79. Khalaf K, Johnell K, Austin PC, Tyden P, Midlov P, Perez-Vicente R, et al. 

Low Adherence to Statin Treatment during the First Year after an Acute 

Myocardial Infarction is associated with Increased Second Year Mortality 

Risk- An Inverse Probability of Treatment Weighted Study on 54,872 Patients. 

Eur Heart J Cardiovasc Pharmacother. 2020. 

80. Roffi M, Patrono C, Collet JP, Mueller C, Valgimigli M, Andreotti F, et al. 

2015 ESC Guidelines for the management of acute coronary syndromes in 

patients presenting without persistent ST-segment elevation: Task Force for 

the Management of Acute Coronary Syndromes in Patients Presenting without 

Persistent ST-Segment Elevation of the European Society of Cardiology 

(ESC). European heart journal. 2016;37(3):267-315. 

81. Bangalore S, Steg G, Deedwania P, Crowley K, Eagle KA, Goto S, et al. β-

Blocker use and clinical outcomes in stable outpatients with and without 

coronary artery disease. Jama. 2012;308(13):1340-9. 

82. Holt A, Blanche P, Zareini B, Rajan D, El-Sheikh M, Schjerning AM, et al. 

Effect of long-term beta-blocker treatment following myocardial infarction 

among stable, optimally treated patients without heart failure in the reperfusion 

era: a Danish, nationwide cohort study. European heart journal. 2021. 

83. Molloy GJ, Messerli-Burgy N, Hutton G, Wikman A, Perkins-Porras L, 

Steptoe A. Intentional and unintentional non-adherence to medications 

following an acute coronary syndrome: a longitudinal study. Journal of 

psychosomatic research. 2014;76(5):430-2. 

84. Newby LK, LaPointe NM, Chen AY, Kramer JM, Hammill BG, DeLong ER, 

et al. Long-term adherence to evidence-based secondary prevention therapies 

in coronary artery disease. Circulation. 2006;113(2):203-12. 

85. Mathews R, Wang TY, Honeycutt E, Henry TD, Zettler M, Chang M, et al. 

Persistence with secondary prevention medications after acute myocardial 

infarction: Insights from the TRANSLATE-ACS study. American heart 

journal. 2015;170(1):62-9. 

86. Allen LaPointe NM, Ou FS, Calvert SB, Melloni C, Stafford JA, Harding T, 

et al. Changes in beliefs about medications during long-term care for ischemic 

heart disease. American heart journal. 2010;159(4):561-9. 

87. Lauffenburger JC, Isaac T, Bhattacharya R, Sequist TD, Gopalakrishnan C, 

Choudhry NK. Prevalence and Impact of Having Multiple Barriers to 

Medication Adherence in Nonadherent Patients With Poorly Controlled 

Cardiometabolic Disease. The American journal of cardiology. 

2020;125(3):376-82. 

88. Hare DL, Toukhsati SR, Johansson P, Jaarsma T. Depression and 

cardiovascular disease: a clinical review. European heart journal. 

2014;35(21):1365-72. 

89. Bradley SM, Rumsfeld JS. Depression and cardiovascular disease. Trends in 

cardiovascular medicine. 2015;25(7):614-22. 



74 

90. DiMatteo MR, Lepper HS, Croghan TW. Depression is a risk factor for 

noncompliance with medical treatment: meta-analysis of the effects of anxiety 

and depression on patient adherence. Arch Intern Med. 2000;160(14):2101-7. 

91. Crawshaw J, Auyeung V, Norton S, Weinman J. Identifying psychosocial 

predictors of medication non-adherence following acute coronary syndrome: 

A systematic review and meta-analysis. Journal of psychosomatic research. 

2016;90:10-32. 

92. Clark C, Smith L, Cloutier L, Glynn L, Clark O, Taylor R, et al. LB01.01: 

Allied health professional-led interventions for control of blood pressure in 

patients with hypertension: A Cochrane systematic review and meta-analysis. 

Journal of Hypertension. 2015;33:e44. 

93. Snaterse M, Dobber J, Jepma P, Peters RJ, Ter Riet G, Boekholdt SM, et al. 

Effective components of nurse-coordinated care to prevent recurrent coronary 

events: a systematic review and meta-analysis. Heart (British Cardiac Society). 

2016;102(1):50-6. 

94. Jin K, Khonsari S, Gallagher R, Gallagher P, Clark AM, Freedman B, et al. 

Telehealth interventions for the secondary prevention of coronary heart 

disease: A systematic review and meta-analysis. European journal of 

cardiovascular nursing : journal of the Working Group on Cardiovascular 

Nursing of the European Society of Cardiology. 2019;18(4):260-71. 

95. Santschi V, Chiolero A, Burnand B, Colosimo AL, Paradis G. Impact of 

pharmacist care in the management of cardiovascular disease risk factors: a 

systematic review and meta-analysis of randomized trials. Arch Intern Med. 

2011;171(16):1441-53. 

96. Martínez-Mardones F, Fernandez-Llimos F, Benrimoj SI, Ahumada-Canale 

A, Plaza-Plaza JC, F ST, et al. Systematic Review and Meta-Analysis of 

Medication Reviews Conducted by Pharmacists on Cardiovascular Diseases 

Risk Factors in Ambulatory Care. Journal of the American Heart Association. 

2019;8(22):e013627. 

97. Altowaijri A, Phillips CJ, Fitzsimmons D. A systematic review of the clinical 

and economic effectiveness of clinical pharmacist intervention in secondary 

prevention of cardiovascular disease. Journal of managed care pharmacy : 

JMCP. 2013;19(5):408-16. 

98. Cai H, Dai H, Hu Y, Yan X, Xu H. Pharmacist care and the management of 

coronary heart disease: a systematic review of randomized controlled trials. 

BMC health services research. 2013;13:461. 

99. El Hajj MS, Jaam MJ, Awaisu A. Effect of pharmacist care on medication 

adherence and cardiovascular outcomes among patients post-acute coronary 

syndrome: A systematic review. Research in social & administrative 

pharmacy : RSAP. 2018;14(6):507-20. 

100. Cross AJ, Elliott RA, Petrie K, Kuruvilla L, George J. Interventions for 

improving medication-taking ability and adherence in older adults prescribed 

multiple medications. The Cochrane database of systematic reviews. 

2020;5(5):Cd012419. 



 

75 

101. Nieuwlaat R, Wilczynski N, Navarro T, Hobson N, Jeffery R, Keepanasseril 

A, et al. Interventions for enhancing medication adherence. The Cochrane 

database of systematic reviews. 2014;2014(11):Cd000011. 

102. Fuller RH, Perel P, Navarro-Ruan T, Nieuwlaat R, Haynes RB, Huffman MD. 

Improving medication adherence in patients with cardiovascular disease: a 

systematic review. Heart (British Cardiac Society). 2018;104(15):1238-43. 

103. Conn VS, Ruppar TM. Medication adherence outcomes of 771 intervention 

trials: Systematic review and meta-analysis. Prev Med. 2017;99:269-76. 

104. Santo K, Kirkendall S, Laba TL, Thakkar J, Webster R, Chalmers J, et al. 

Interventions to improve medication adherence in coronary disease patients: 

A systematic review and meta-analysis of randomised controlled trials. 

European journal of preventive cardiology. 2016;23(10):1065-76. 

105. Crawshaw J, Auyeung V, Ashworth L, Norton S, Weinman J. Healthcare 

provider-led interventions to support medication adherence following ACS: a 

meta-analysis. Open heart. 2017;4(2):e000685. 

106. Fitzpatrick C, Gillies C, Seidu S, Kar D, Ioannidou E, Davies MJ, et al. Effect 

of pragmatic versus explanatory interventions on medication adherence in 

people with cardiometabolic conditions: a systematic review and meta-

analysis. BMJ open. 2020;10(7):e036575. 

107. van Driel ML, Morledge MD, Ulep R, Shaffer JP, Davies P, Deichmann R. 

Interventions to improve adherence to lipid-lowering medication. The 

Cochrane database of systematic reviews. 2016;12:Cd004371. 

108. Conn VS, Ruppar TM, Enriquez M, Cooper PS. Patient-Centered Outcomes 

of Medication Adherence Interventions: Systematic Review and Meta-

Analysis. Value in health : the journal of the International Society for 

Pharmacoeconomics and Outcomes Research. 2016;19(2):277-85. 

109. Collaboration A, Aad G, Abbott B, Abdallah J, Abdelalim AA, Abdesselam 

A, et al. Search for lepton flavour violation in the emu continuum with the 

ATLAS detector in [Formula: see text]pp collisions at the LHC. Eur Phys J C 

Part Fields. 2012;72(6):2040. 

110. Allonen J, Nieminen MS, Lokki M, Parkkonen O, Vaara S, Perola M, et al. 

Mortality rate increases steeply with nonadherence to statin therapy in patients 

with acute coronary syndrome. Clinical cardiology. 2012;35(11):E22-7. 

111. Conn VS, Ruppar TM, Enriquez M, Cooper P. Medication adherence 

interventions that target subjects with adherence problems: Systematic review 

and meta-analysis. Research in social & administrative pharmacy : RSAP. 

2016;12(2):218-46. 

112. Conn VS, Enriquez M, Ruppar TM, Chan KC. Meta-analyses of Theory Use 

in Medication Adherence Intervention Research. American journal of health 

behavior. 2016;40(2):155-71. 

113. Easthall C, Song F, Bhattacharya D. A meta-analysis of cognitive-based 

behaviour change techniques as interventions to improve medication 

adherence. BMJ open. 2013;3(8). 

114. Rubak S, Sandbaek A, Lauritzen T, Borch-Johnsen K, Christensen B. Effect 

of "motivational interviewing" on quality of care measures in screen detected 



76 

type 2 diabetes patients: a one-year follow-up of an RCT, ADDITION 

Denmark. Scand J Prim Health Care. 2011;29(2):92-8. 

115. Zomahoun HT, Guenette L, Gregoire JP, Lauzier S, Lawani AM, Ferdynus C, 

et al. Effectiveness of motivational interviewing interventions on medication 

adherence in adults with chronic diseases: a systematic review and meta-

analysis. International journal of epidemiology. 2016. 

116. Miller WR, Rollnick S. Motivational interviewing : helping people change. 3. 

ed. New York, NY: Guilford Press; 2013. 482 s. p. 

117. Rollnick S, Butler C, Miller WR. Motivational Interviewing in Health Care: 

Helping Patients Change Behavior (Applications of motivational 

interviewing) [Elektronisk resurs]: Guilford Publications; 2007. 

118. Craig P, Dieppe P, Macintyre S, Michie S, Nazareth I, Petticrew M. 

Developing and evaluating complex interventions: the new Medical Research 

Council guidance. BMJ (Clinical research ed). 2008;337:a1655. 

119. Moore GF, Audrey S, Barker M, Bond L, Bonell C, Hardeman W, et al. 

Process evaluation of complex interventions: Medical Research Council 

guidance. BMJ (Clinical research ed). 2015;350:h1258. 

120. Grant A, Treweek S, Dreischulte T, Foy R, Guthrie B. Process evaluations for 

cluster-randomised trials of complex interventions: a proposed framework for 

design and reporting. Trials. 2013;14:15. 

121. Mohler R, Kopke S, Meyer G. Criteria for Reporting the Development and 

Evaluation of Complex Interventions in healthcare: revised guideline 

(CReDECI 2). Trials. 2015;16:204. 

122. Hellstrom LM, Bondesson A, Hoglund P, Midlov P, Holmdahl L, Rickhag E, 

et al. Impact of the Lund Integrated Medicines Management (LIMM) model 

on medication appropriateness and drug-related hospital revisits. European 

journal of clinical pharmacology. 2011;67(7):741-52. 

123. Herborg H, Haugbölle LS, Sörensen L, Rossing C, Dam P. Developing a 

generic, inidvidualised adherence programme for chronic medication users. 

Pharmacy practice. 2008;Jul-Sept 6(3):148-57. 

124. Doucette WR, Farris KB, Youland KM, Newland BA, Egerton SJ, Barnes JM. 

Development of the Drug Adherence Work-up (DRAW) tool. Journal of the 

American Pharmacists Association : JAPhA. 2012;52(6):e199-204. 

125. Morisky DE, Ang A, Krousel-Wood M, Ward HJ. Predictive validity of a 

medication adherence measure in an outpatient setting. J Clin Hypertens 

(Greenwich). 2008;10(5):348-54. 

126. Krousel-Wood M, Islam T, Webber LS, Re RN, Morisky DE, Muntner P. New 

medication adherence scale versus pharmacy fill rates in seniors with 

hypertension. The American journal of managed care. 2009;15(1):59-66. 

127. Morisky DE, DiMatteo MR. Improving the measurement of self-reported 

medication nonadherence: response to authors. J Clin Epidemiol. 

2011;64(3):255-7; discussion 8-63. 

128. Oldridge N, Hofer S, McGee H, Conroy R, Doyle F, Saner H. The HeartQoL: 

Part II. Validation of a new core health-related quality of life questionnaire for 

patients with ischemic heart disease. European journal of preventive 

cardiology. 2013. 



 

77 

129. Oldridge N, Hofer S, McGee H, Conroy R, Doyle F, Saner H. The HeartQoL: 

Part I. Development of a new core health-related quality of life questionnaire 

for patients with ischemic heart disease. European journal of preventive 

cardiology. 2012. 

130. Perk J, De Backer G, Gohlke H, Graham I, Reiner Z, Verschuren M, et al. 

European Guidelines on cardiovascular disease prevention in clinical practice 

(version 2012). The Fifth Joint Task Force of the European Society of 

Cardiology and Other Societies on Cardiovascular Disease Prevention in 

Clinical Practice (constituted by representatives of nine societies and by 

invited experts). European heart journal. 2012;33(13):1635-701. 

131. Glader EL, Sjolander M, Eriksson M, Lundberg M. Persistent use of secondary 

preventive drugs declines rapidly during the first 2 years after stroke. Stroke. 

2010;41(2):397-401. 

132. Svensson E. [What is the therapeutic effect if the patient gets better, but no one 

knows how much better? Statistical method for paired ordinal data]. 

Lakartidningen. 2007;104(8):596-601. 

133. Bondesson A, Hellstrom L, Eriksson T, Hoglund P. A structured questionnaire 

to assess patient compliance and beliefs about medicines taking into account 

the ordered categorical structure of data. J Eval Clin Pract. 2009;15(4):713-23. 

134. Tibaldi G, Clatworthy J, Torchio E, Argentero P, Munizza C, Horne R. The 

utility of the Necessity--Concerns Framework in explaining treatment non-

adherence in four chronic illness groups in Italy. Chronic Illn. 2009;5(2):129-

33. 

135. Horne R, Parham R, Driscoll R, Robinson A. Patients' attitudes to medicines 

and adherence to maintenance treatment in inflammatory bowel disease. 

Inflamm Bowel Dis. 2009;15(6):837-44. 

136. Enders CK. Using the expectation maximization algorithm to estimate 

coefficient alpha for scales with item-level missing data. Psychol Methods. 

2003;8(3):322-37. 

137. White IR, Carpenter J, Horton NJ. Including all individuals is not enough: 

lessons for intention-to-treat analysis. Clin Trials. 2012;9(4):396-407. 

138. Elo S, Kyngas H. The qualitative content analysis process. J Adv Nurs. 

2008;62(1):107-15. 

139. Fishbein M, Ajzen I, Albarracin D, Hornik RC. Prediction and change of 

health behavior : applying the reasoned action approach. Mahwah, N.J.: 

Lawrence Erlbaum Associates; 2007. xi, 309 p. p. 

140. Clifford S, Barber N, Elliott R, Hartley E, Horne R. Patient-centred advice is 

effective in improving adherence to medicines. Pharm World Sci. 

2006;28(3):165-70. 

141. Odeh M, Scullin C, Fleming G, Scott MG, Horne R, McElnay JC. Ensuring 

continuity of patient care across the healthcare interface: Telephone follow-up 

post-hospitalization. British journal of clinical pharmacology. 

2019;85(3):616-25. 

142. Chapman S, Sibelli A, St-Clair Jones A, Forbes A, Chater A, Horne R. 

Personalised Adherence Support for Maintenance Treatment of Inflammatory 



78 

Bowel Disease: A Tailored Digital Intervention to Change Adherence-related 

Beliefs and Barriers. Journal of Crohn's & colitis. 2020;14(10):1394-404. 

143. Hovland R, Bremer S, Frigaard C, Henjum S, Faksvåg PK, Saether EM, et al. 

Effect of a pharmacist-led intervention on adherence among patients with a 

first-time prescription for a cardiovascular medicine: a randomized controlled 

trial in Norwegian pharmacies. The International journal of pharmacy practice. 

2020;28(4):337-45. 

144. Lin CY, Yaseri M, Pakpour AH, Malm D, Brostrom A, Fridlund B, et al. Can 

a Multifaceted Intervention Including Motivational Interviewing Improve 

Medication Adherence, Quality of Life, and Mortality Rates in Older Patients 

Undergoing Coronary Artery Bypass Surgery? A Multicenter, Randomized 

Controlled Trial with 18-Month Follow-Up. Drugs & aging. 2017;34(2):143-

56. 

145. van der Laan DM, Elders PJM, Boons C, Nijpels G, van Dijk L, Hugtenburg 

JG. Effectiveness of a Patient-Tailored, Pharmacist-Led Intervention Program 

to Enhance Adherence to Antihypertensive Medication: The CATI Study. 

Front Pharmacol. 2018;9:1057. 

146. Dillon P, Phillips LA, Gallagher P, Smith SM, Stewart D, Cousins G. 

Assessing the Multidimensional Relationship Between Medication Beliefs and 

Adherence in Older Adults With Hypertension Using Polynomial Regression. 

Annals of behavioral medicine : a publication of the Society of Behavioral 

Medicine. 2018;52(2):146-56. 

147. Hedegaard U, Kjeldsen LJ, Pottegård A, Henriksen JE, Lambrechtsen J, 

Hangaard J, et al. Improving Medication Adherence in Patients with 

Hypertension: A Randomized Trial. The American journal of medicine. 

2015;128(12):1351-61. 

148. Hedegaard U, Kjeldsen LJ, Pottegård A, Bak S, Hallas J. Multifaceted 

intervention including motivational interviewing to support medication 

adherence after stroke/transient ischemic attack: a randomized trial. 

Cerebrovascular diseases extra. 2014;4(3):221-34. 

149. Ho PM, Lambert-Kerzner A, Carey EP, Fahdi IE, Bryson CL, Melnyk SD, et 

al. Multifaceted Intervention to Improve Medication Adherence and 

Secondary Prevention Measures After Acute Coronary Syndrome Hospital 

Discharge: A Randomized Clinical Trial. JAMA Intern Med. 2013:1-8. 

150. Choudhry NK, Avorn J, Glynn RJ, Antman EM, Schneeweiss S, Toscano M, 

et al. Full coverage for preventive medications after myocardial infarction. The 

New England journal of medicine. 2011;365(22):2088-97. 

151. Authors/Task Force M, Piepoli MF, Hoes AW, Agewall S, Albus C, Brotons 

C, et al. 2016 European Guidelines on cardiovascular disease prevention in 

clinical practice: The Sixth Joint Task Force of the European Society of 

Cardiology and Other Societies on Cardiovascular Disease Prevention in 

Clinical Practice (constituted by representatives of 10 societies and by invited 

experts) Developed with the special contribution of the European Association 

for Cardiovascular Prevention & Rehabilitation (EACPR). Atherosclerosis. 

2016;252:207-74. 



 

79 

152. Stone NJ, Robinson JG, Lichtenstein AH, Goff DC, Jr., Lloyd-Jones DM, 

Smith SC, Jr., et al. Treatment of blood cholesterol to reduce atherosclerotic 

cardiovascular disease risk in adults: synopsis of the 2013 American College 

of Cardiology/American Heart Association cholesterol guideline. Ann Intern 

Med. 2014;160(5):339-43. 

153. Swedeheart. SWEDEHEART Annual Report 2015. Stockholm 2016. 

154. Ödesjö H, Björck S, Franzén S, Hjerpe P, Manhem K, Rosengren A, et al. 

Adherence to lipid-lowering guidelines for secondary prevention and potential 

reduction in CVD events in Swedish primary care: a cross-sectional study. 

BMJ open. 2020;10(10):e036920. 

155. Huber D, Henriksson R, Jakobsson S, Mooe T. Nurse-led telephone-based 

follow-up of secondary prevention after acute coronary syndrome: One-year 

results from the randomized controlled NAILED-ACS trial. PloS one. 

2017;12(9):e0183963. 

156. Leibowitz M, Karpati T, Cohen-Stavi CJ, Feldman BS, Hoshen M, Bitterman 

H, et al. Association Between Achieved Low-Density Lipoprotein Levels and 

Major Adverse Cardiac Events in Patients With Stable Ischemic Heart Disease 

Taking Statin Treatment. JAMA Internal Medicine. 2016;176(8):1105-13. 

157. De Bacquer D, De Smedt D, Kotseva K, Jennings C, Wood D, Rydén L, et al. 

Incidence of cardiovascular events in patients with stabilized coronary heart 

disease: the EUROASPIRE IV follow-up study. European journal of 

epidemiology. 2019;34(3):247-58. 

158. Schubert J, Lindahl B, Melhus H, Renlund H, Leosdottir M, Yari A, et al. Low-

density lipoprotein cholesterol reduction and statin intensity in myocardial 

infarction patients and major adverse outcomes: a Swedish nationwide cohort 

study. European heart journal. 2020. 

159. Karlsson SA, Hero C, Svensson AM, Franzen S, Miftaraj M, Gudbjornsdottir 

S, et al. Association between refill adherence to lipid-lowering medications 

and the risk of cardiovascular disease and mortality in Swedish patients with 

type 2 diabetes mellitus: a nationwide cohort study. BMJ open. 

2018;8(3):e020309. 

160. Sundstrom J, Hedberg J, Thuresson M, Aarskog P, Johannesen KM, Oldgren 

J. Low-Dose Aspirin Discontinuation and Risk of Cardiovascular Events: A 

Swedish Nationwide, Population-Based Cohort Study. Circulation. 

2017;136(13):1183-92. 

161. Ho PM, Spertus JA, Masoudi FA, Reid KJ, Peterson ED, Magid DJ, et al. 

Impact of medication therapy discontinuation on mortality after myocardial 

infarction. Arch Intern Med. 2006;166(17):1842-7. 

162. Isetts BJ, Schondelmeyer SW, Artz MB, Lenarz LA, Heaton AH, Wadd WB, 

et al. Clinical and economic outcomes of medication therapy management 

services: the Minnesota experience. Journal of the American Pharmacists 

Association : JAPhA. 2008;48(2):203-14. 

163. Casper EA, El Wakeel LM, Saleh MA, El-Hamamsy MH. Management of 

pharmacotherapy-related problems in acute coronary syndrome: Role of 

clinical pharmacist in cardiac rehabilitation unit. Basic & Clinical 

Pharmacology & Toxicology. 2019;125(1):44-53. 



80 

164. Sagita VA, Bahtiar A, Andrajati R. Evaluation of a Clinical Pharmacist 

Intervention on Clinical and Drug-Related Problems Among Coronary Heart 

Disease Inpatients: A pre-experimental prospective study at a general hospital 

in Indonesia. Sultan Qaboos University medical journal. 2018;18(1):e81-e7. 

165. Gianos E, Schoenthaler A, Guo Y, Zhong J, Weintraub H, Schwartzbard A, et 

al. Investigation of Motivational Interviewing and Prevention Consults to 

Achieve Cardiovascular Targets (IMPACT) trial. American heart journal. 

2018;199:37-43. 

166. Sieben A, van Onzenoort HA, van Dulmen S, van Laarhoven C, Bredie SJ. A 

nurse-based intervention for improving medication adherence in 

cardiovascular patients: an evaluation of a randomized controlled trial. Patient 

preference and adherence. 2019;13:837-52. 

167. Ivers NM, Schwalm JD, Bouck Z, McCready T, Taljaard M, Grace SL, et al. 

Interventions supporting long term adherence and decreasing cardiovascular 

events after myocardial infarction (ISLAND): pragmatic randomised 

controlled trial. BMJ (Clinical research ed). 2020;369:m1731. 

168. Cutrona SL, Choudhry NK, Stedman M, Servi A, Liberman JN, Brennan T, et 

al. Physician effectiveness in interventions to improve cardiovascular 

medication adherence: a systematic review. Journal of general internal 

medicine. 2010;25(10):1090-6. 

169. Chase JA, Bogener JL, Ruppar TM, Conn VS. The Effectiveness of 

Medication Adherence Interventions Among Patients With Coronary Artery 

Disease: A Meta-analysis. The Journal of cardiovascular nursing. 

2016;31(4):357-66. 

170. Levy AE, Huang C, Huang A, Michael Ho P. Recent Approaches to Improve 

Medication Adherence in Patients with Coronary Heart Disease: Progress 

Towards a Learning Healthcare System. Current atherosclerosis reports. 

2018;20(1):5. 

171. Wiecek E, Tonin FS, Torres-Robles A, Benrimoj SI, Fernandez-Llimos F, 

Garcia-Cardenas V. Temporal effectiveness of interventions to improve 

medication adherence: A network meta-analysis. PloS one. 

2019;14(3):e0213432. 

172. Granas AG, Bates I. Patients' understanding and management of their illnesses 

and prescribed medicines--a descriptive study. Pharm World Sci. 

2005;27(4):321-8. 

173. Pettersen TR, Fridlund B, Bendz B, Nordrehaug JE, Rotevatn S, Schjott J, et 

al. Challenges adhering to a medication regimen following first-time 

percutaneous coronary intervention: A patient perspective. International 

journal of nursing studies. 2018;88:16-24. 

174. Reach G. Role of habit in adherence to medical treatment. Diabet Med. 

2005;22(4):415-20. 

175. Svensson S, Kjellgren KI, Ahlner J, Saljo R. Reasons for adherence with 

antihypertensive medication. International journal of cardiology. 2000;76(2-

3):157-63. 



 

81 

176. van der Laan DM, Elders PJM, Boons C, Nijpels G, Krska J, Hugtenburg JG. 

The impact of cardiovascular medication use on patients' daily lives: a cross-

sectional study. Int J Clin Pharm. 2018;40(2):412-20. 

177. Carter SR, Moles R, White L, Chen TF. Medication information seeking 

behavior of patients who use multiple medicines: how does it affect 

adherence? Patient education and counseling. 2013;92(1):74-80. 

178. van Geffen EC, Philbert D, van Boheemen C, van Dijk L, Bos MB, Bouvy 

ML. Patients' satisfaction with information and experiences with counseling 

on cardiovascular medication received at the pharmacy. Patient education and 

counseling. 2011;83(3):303-9. 

179. Stevenson FA, Cox K, Britten N, Dundar Y. A systematic review of the 

research on communication between patients and health care professionals 

about medicines: the consequences for concordance. Health Expect. 

2004;7(3):235-45. 

180. Kohlmann S, Kilbert MS, Ziegler K, Schulz KH. Supportive care needs in 

patients with cardiovascular disorders. Patient education and counseling. 

2013;91(3):378-84. 

181. Barber N, Parsons J, Clifford S, Darracott R, Horne R. Patients' problems with 

new medication for chronic conditions. Qual Saf Health Care. 2004;13(3):172-

5. 

182. Att förebygga aterosklerotisk hjärt-kärlsjukdom med läkemedel – 

behandlingsrekommendation. Medical Products Agency; 2014. p. 20-33. 

183. Mohammed MA, Moles RJ, Chen TF. Pharmaceutical care and health related 

quality of life outcomes over the past 25 years: Have we measured dimensions 

that really matter? Int J Clin Pharm. 2018;40(1):3-14. 

184. Katusiime B, Corlett S, Reeve J, Krska J. Measuring medicine-related 

experiences from the patient perspective: a systematic review. Patient related 

outcome measures. 2016;7:157-71. 

185. Katusiime B, Corlett SA, Krska J. Development and validation of a revised 

instrument to measure burden of long-term medicines use: the Living with 

Medicines Questionnaire version 3. Patient related outcome measures. 

2018;9:155-68. 

186. Mohammed MA, Moles RJ, Hilmer SN, Kouladjian O'Donnel L, Chen TF. 

Development and validation of an instrument for measuring the burden of 

medicine on functioning and well-being: the Medication-Related Burden 

Quality of Life (MRB-QoL) tool. BMJ open. 2018;8(1):e018880. 

187. Granger BB, Britten N, Swedberg K, Ekman I. Dumping adherence: a person-

centred response for primary care. Family practice. 2020;37(6):862-4. 

188. Swedeheart. SWEDEHEART Annual Report 2017. Stockholm 2018. 

189. Perk J, Burell G, Hambraeus K, Henriksson C, Carlsson R, Johansson P. [New 

care model for prevention after acute coronary artery disease]. Lakartidningen. 

2016;113. 

190. Fors A, Ekman I, Taft C, Bjorkelund C, Frid K, Larsson ME, et al. Person-

centred care after acute coronary syndrome, from hospital to primary care - A 

randomised controlled trial. International journal of cardiology. 

2015;187:693-9. 



82 

191. Pirhonen L, Bolin K, Olofsson EH, Fors A, Ekman I, Swedberg K, et al. 

Person-Centred Care in Patients with Acute Coronary Syndrome: Cost-

Effectiveness Analysis Alongside a Randomised Controlled Trial. 

PharmacoEconomics - open. 2019;3(4):495-504. 

192. Pirhonen L, Gyllensten H, Fors A, Bolin K. Modelling the cost-effectiveness 

of person-centred care for patients with acute coronary syndrome. The 

European journal of health economics : HEPAC : health economics in 

prevention and care. 2020;21(9):1317-27. 

193. Williams B, Mancia G, Spiering W, Agabiti Rosei E, Azizi M, Burnier M, et 

al. 2018 ESC/ESH Guidelines for the management of arterial hypertension: 

The Task Force for the management of arterial hypertension of the European 

Society of Cardiology (ESC) and the European Society of Hypertension 

(ESH). European heart journal. 2018;39(33):3021-104. 

194. Mach F, Baigent C, Catapano AL, Koskinas KC, Casula M, Badimon L, et al. 

2019 ESC/EAS Guidelines for the management of dyslipidaemias: lipid 

modification to reduce cardiovascular risk: The Task Force for the 

management of dyslipidaemias of the European Society of Cardiology (ESC) 

and European Atherosclerosis Society (EAS). European heart journal. 

2019;41(1):111-88. 

195. Cosentino F, Grant PJ, Aboyans V, Bailey CJ, Ceriello A, Delgado V, et al. 

2019 ESC Guidelines on diabetes, pre-diabetes, and cardiovascular diseases 

developed in collaboration with the EASD: The Task Force for diabetes, pre-

diabetes, and cardiovascular diseases of the European Society of Cardiology 

(ESC) and the European Association for the Study of Diabetes (EASD). 

European heart journal. 2019;41(2):255-323. 

 

  



 

83 

Appendix  

  



84 

 
Appendix I. MIMeRiC Medication review form  

 



 

85 

Appendix II. MIMeRiC guide for the medication consultation based on motivational 

interviewing  

 

 

 



86 

Appendix III. MIMeRiC Guide for follow-up phone call 
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Appendix IV. MIMeRiC Summary of consultation and agreed plan 
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Appendix V. Intensive vs basic intervention 

 

Table AI. Baseline characteristics and outcomes in patients receiving 

the intensive vs the basic intervention and the control group patients 
Characteristic/outcome Intervention group Control 

group 
N=157 

Intensive, 
PP n=81 

Basic, 
PP n=48 

n=157 

Age, mean (SD) 69.0 (8.6) 
 

68.7 (8.3) 
 

68.6 (8.6) 

Male (%) 71.6 
 

77.1 75.8 

Born outside Sweden (%) 4.9 8.7 7.0 

Married or cohabiting (%) 83.8 
 

72.9 78.2 

Educational level (%) 

 Comprehensive school 38.3 
 

27.1 38.2 

 Upper secondary school 25.9 
 

22.9 23.6 

 Bachelor’s/Master’s degree 35.8 
 

50.0 38.2 

Type of CHD (%) 

 STEMI 31.3 
 

22.9 
 

30.6 

 NSTEMI 27.5 
 

43.8 
 

27.4 

 Unstable angina 10.0 
 

10.4 
 

11.5 

 Non-ACS 31.3 
 

22.9 
 

30.0 

History of CHD (%) 25.9 
 

34.0 28.7 

Unplanned health care contact for CVD, 
preceding year (%) 

16.0 20.8 12.7 

Coronary intervention (%) 

 CABG 3.8 
 

8.3 
 

9.9 

 PCI 93.8 
 

81.3 
 

80.8 

 No intervention 2.5 
 

10.4 
 

9.3 

Comorbities    

 Other CVD 11.1 23.4 10.8 

 Diabetes 8.6 23.4 12.7 

 No comorbidities 27.2 18.8 21.0 

Clinical risk factors  

 Smoking (%) 7.4 4.7 12.6 

 LDL-C baseline, mean (SD) 2.3 (0.8) 2.2 (0.8) 2.3 (0.8) 

 LDL-C treatment target reached (%) 35.2 43.5 41.7 

 Systolic BP, mean (SD) 141.3 
(22.9) 
 

136.7 
(19.8) 
 

138.1 
(19.6) 

 Systolic BP treatment target reached (%) 47.5 60.4 58.1 

Prescribed drugs at discharge  

 Number of drugs, mean (SD) 7.1 (2.3) 
 

7.4 (2.5) 
 

7.3 (2.3) 

 Statin (%) 93.8 95.8 98.7 

 High intensity statin (%) 69.1 77.1 72.9 
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Self-reported adherence  

 MMAS-8 score, mean(SD) 7.5 (1.2) 
 

7.6 (1.2) 
 

7.5 (1.0) 

 MMAS-8 medium or high (%) 92.8 
 

95.5 
 

91.9 

Beliefs about medicines 

 Necessity score, mean(SD) 18.8 (3.1) 
 

19.1 (3.2) 
 

19.0 (3.1) 

 Concern score, mean(SD) 14.1 (5.0) 
 

11.6 (4.0) 
 

13.0 (5.1) 

 Necessity–Concern differential, mean(SD) 4.7 7.5 6.0 

 Accepting (%) 41.3 
 

64.6 53.2 

 Ambivalent (%) 43.8 
 

20.8 
 

32.5 

 Indifferent (%) 7.5 
 

8.3 
 

4.5 

 Skeptical (%) 6.3 
7.5 
 

2.1 
 

9.5 

HeartQoL 

 Physical score, mean(SD) 2.1 (0.8) 2.3 (0.7) 2.2 (0.7) 

 Emotional score, mean(SD) 2.4 (0.7) 2.6 (0.5) 2.3 (0.8) 

Days from discharge to randomization, 
mean (SD) 

116.7 
(38.7) 

114.1 
(42.6) 

122.5 
(51.0) 

FOLLOW-UP  

LDL-C, mean (SD) 2.4 (0.8) 
 

2.2 (0.8) 
 

2.2 (0.7) 

LDL-C, target reached (%) 34.3 
 

40.0 
 

44.2 

Combined adherence CL drug (%) 
 

84.1 
 

97.4 
 

77.4 

Self reported adherence CL drug (%) 

 MMAS-8 score, mean (SD) 7.6 (0.8) 
 

7.6 (0.6) 
 

7.4 (1.4) 

 MMAS-8 high or medium (%) 93.4 
 

97.4 
 

89.8 

Refill adherence (%) 

 CL-drug 90.1 100.0 85.8 

 ASA 97.3 
 

97.5 
 

91.2 

 BB 91.0 
 

95.1 
 

90.3 

 RAASi 95.7 
 

95.1 
 

92.1 

SystolicBP, target reached (%) 57.4 
 

66.7 
 

58.3 

HeartQoL  

 Physical score, mean (SD) 2.3 (0.7) 
 

2.5 (0.6) 
 

2.3 (0.7) 

 Emotional score, mean (SD) 2.4 (0.7) 2.6 (0.5) 2.4 (0.7) 

Unplanned health care contact for CVD, 
during follow-up 

17.5 14.6 9.0 

Prescribed CL-drug (%) 88.8 
 

93.8 
 

94.9 

High-intensity statin 62.5 68.8 67.9 

ACS = acute coronary syndromes; ASA = acetyl salicylic acid ; BB = beta blocking drug; 

BMQ-S = beliefs about medicines questionnaire; BP = blood pressure; CABG = coronary 

artery by-pass graft; CHD = coronary heart disease; CL = cholesterol-lowering; CVD = 

cardiovascular disease; LDL-C = low-density lipoprotein cholesterol; MMAS-8 = 8-item 

Morisky Medication Adherence Scale; NSTEMI = non-STEMI; PCI = percutaneous 

coronary intervention; PP = per protocol; RAASi = drugs inhibiting the renin-angioitensin-

aldosterone system; STEMI = ST segment elevation myocardial infarction. 




