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Thesis Summary 

Background: Acute coronary syndrome (ACS) refers to any constellation of 

clinical symptoms that are linked with acute myocardial ischaemia and includes 

unstable angina and myocardial infarction. These conditions are associated with 

varying degrees of reduced coronary perfusion, which underscores the 

importance of rapid diagnosis, early risk stratification and management to 

improve outcomes. While time is of particular importance for those who are 

diagnosed with ST-elevation ACS, it is also important to rapidly diagnose non-

ST-elevation ACS and to differentiate the two types of ACS, in order to assign 

appropriate treatments. However, in ACS a differential diagnosis cannot be 

based on symptoms, as all categories of ACS can manifest similarly. The time 

from symptom onset until arrival at the emergency department (ED) is referred 

to as pre-hospital delay time and this should be kept to a minimum.  Patient 

decision-delay contributes most significantly to pre-hospital delay time. A limited 

number of interventions have been conducted in an attempt to reduce pre-

hospital delay time, most of which were unsuccessful.  

Methods: As this was a randomised controlled trial, participants were randomly 

assigned to the control or intervention group. Eligible patients were recruited 

from five EDs in Dublin (N=1,944; control: 972, intervention: 972). Using the 

Acute Coronary Syndrome Response Index, pre-hospital delay time data were 

collected at baseline and again on participants’ first subsequent readmission to 

an ED with ACS symptoms. Both groups received usual care from their health 

service provider. In addition, participants in the intervention group received a 

40-minute individualised educational intervention, which was reinforced one 
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month later by telephone, and six months later by post. The intervention was 

based on Leventhal’s self-regulatory model of illness behaviour.  

Results: On admission, median baseline pre-hospital delay times were not 

significantly different between the groups (Mann-Whitney U, p=0.34: 

intervention group 3.96 hours, 25th percentile=1.53, 75th percentile=18.51; 

control group 4.28 hours, 25th percentile=1.71, 75th percentile=17.37).  Of the 

1,944 who were recruited to the study, 314 (16.2%) were readmitted with ACS 

symptoms; 177 (18.2%) and 137 (14.0%) of the intervention and control groups, 

respectively. Pre-hospital delay times were again measured. Following the 

intervention, and on readmission, median pre-hospital delay time was 

significantly lower in the intervention group, compared to the control group 

(p<0.001: intervention group 1.7 hours, 25th percentile=1.1, 75th percentile=2.9; 

control group 7.1 hours, 25th percentile=2.7, 75th percentile=16.7).  With respect 

to post-intervention behavioural responses to symptoms, those in the 

intervention group reported their symptoms more promptly to another person 

(p=0.01) and fewer consulted with a GP before going to the ED (p=0.02).  There 

was no significant difference between the groups with respect to the use of 

ambulance (p=0.51) or the use of prescribed nitrates (p=0.06).  

Conclusion: On readmission to the emergency department with ACS 

symptoms, the intervention group had a shorter pre-hospital delay time, 

compared to the control group. While there were some post-intervention 

behavioural changes noted, these could not be attributed to the impact of the 

intervention. This was the first RCT to effectively achieve a reduction in patient 

pre-hospital delay time in persons diagnosed with ACS.  
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Glossary of Terms 

For the purpose of this study the following terms were interpreted as: 

 Acute Coronary Syndrome: A diagnosis that refers to both myocardial 

infarction and unstable angina, as defined by the European Society of 

Cardiology guidelines.  

 A participant: A person who has been recruited to the study and has 

been randomised to the control or intervention group. 

 A patient: Somebody who has been admitted to hospital with acute 

coronary syndrome but, at the time of reference, has not been recruited 

to this study.  

 Interventionist: The research nurse who collected data and delivered 

the educational intervention in this study. 

 Intervention manual: The instruction book with the pictures and script 

that were used by the interventionist in the delivery of the intervention.  

 Interventionist training manual: The protocol of education and 

instruction that was used to prepare the interventionist for recruitment, 

randomisation, data collection, delivery of the intervention and participant 

follow-up.   

 Ischaemia: A decrease in blood and oxygen supply to an organ or tissue 

due to obstruction in or constriction of the blood vessels.  

 Percutaneous coronary intervention: The insertion of a catheter that is 

attached to a tiny balloon into a blocked artery. When the catheter 

reaches the site of obstruction, the balloon is inflated. The atherosclerotic 

plaque within the arterial wall is flattened, thereby enlarging the vessel 

lumen. To maintain blood vessel patency, a small metal wire mesh called 

a stent can be inserted.  

 Pre-hospital delay time: The time from acute symptom onset until the 

documented time of arrival at the emergency department.  

 Reperfusion: The resumption of blood flow to an area of tissue that is 

deprived of oxygen or blood. This is achieved using percutaneous 

coronary intervention or thrombolysis. 

 Research sites: The hospitals in which the research study took place. 



xv 

 Trial protocol: The synopsis of the research design, methodology and 

research method. It also includes the step-by-step procedures to which 

the interventionist must adhere in order to correctly carry out the study 

from beginning to end.               
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Chapter 1 Introduction and thesis outline 

 

1.1 Introduction 

 This dissertation describes a randomised controlled trial (RCT) that was 

conducted to test the effectiveness of a nurse-led educational intervention in 

reducing patient pre-hospital delay time for persons experiencing acute 

coronary syndrome (ACS) symptoms. This chapter describes the clinical 

condition of ACS, including its significance, complications and clinical 

management.  The relevance of patient pre-hospital delay time in the context of 

ACS will also be examined in this chapter.  From this, the rationale for choosing 

to conduct a study relating to pre-hospital delay time in ACS will be presented, 

together with the study aim. The final section of this chapter provides the 

background to the study and an overview of the content, structure and 

organisation of the dissertation.  

 

Acute coronary syndrome is an umbrella term for a range of undifferentiated 

chest pain or symptoms (Hamm et al. 2011, Karras et al. 2013).  The clinical 

presentation of ACS can vary among individuals, but ACS is predominantly 

associated with atherosclerotic plaque rupture or erosion, superimposed 

thrombus and distal embolisation (Hamm et al. 2011). Myocardial hypo-

perfusion arises as a consequence of these pathological mechanisms. The 

classification of patients with ACS is determined by an electrocardiogram 

(ECG), which facilitates the categorisation of patients into ST-elevation ACS 

(STE-ACS) or non-ST-elevation ACS (NSTE-ACS). The majority of those who 
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present with STE-ACS develop an ST-segment elevation myocardial infarction 

(STEMI), while those with NSTE-ACS either develop a non-ST-segment 

elevation myocardial infarction (NSTEMI) or are diagnosed with and treated for 

unstable angina (Hamm et al. 2011). Accordingly, ACS includes unstable 

angina and myocardial infarction.  

 

Acute myocardial infarction is the prototype of an absolute emergency. When a 

STEMI occurs, the infarct-related artery is normally totally occluded (Hamm et 

al. 2011, Taha et al. 2013).  Once ischaemia begins, cell death is inevitable, but 

takes a finite period to develop, with hours before necrosis becomes apparent. 

Allowing for variations in individuals, complete necrosis of vulnerable 

myocardial cells takes in the region of 2-4 hours (Thygesen et al. 2007, Ting et 

al.  2008, Hamm et al. 2011).  The major adverse effects of ACS-related events 

include fatal arrhythmias, heart failure and cardiogenic shock (Van de Werf et 

al. 2003, Anderson et al. 2007, Farshidi et al. 2013, Karras et al. 2013). 

 

Ventricular fibrillation is the most lethal cardiac rhythm associated with acute 

myocardial infarction (MI). It accounts for approximately 50% of MI-related 

deaths within the first hour (Quinn 2005, Van de Werf et al. 2008).  The most 

lethal rhythms can often be successfully treated with early defibrillation and 

cardiopulmonary resuscitation (CPR) (Finn et al. 2001, Coventry et al. 2013).  

Efficiency and speed are essential if maximum benefits are to be achieved from 

the therapeutic interventions that are available to patients (De Luca et al. 2004, 

Goldstein & Wiel 2005, Asseburg et al. 2007, Perkins-Porras et al. 2009, 

Mackay et al. 2014).  
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Non-ST-elevation ACS represents unstable coronary conditions that are prone 

to recurrent episodes of ischaemia and complications of ischaemia. These 

conditions can result in death or MI in the short and long term (Bassand et al. 

2007, Hamm et al. 2011).  There is a vast range of complications associated 

with NSTE-ACS, particularly in the early hours of symptom onset. 

Complications such as tachycardia, hypotension or heart failure, if present, are 

indicators of a poor prognosis in NSTE-ACS, but early management improves 

outcomes (Antman et al. 2000, Granger et al. 2003, Fox et al. 2006, Karras et 

al. 2013). 

 

Pre-existing coronary heart disease poses the greatest risk for the development 

of ACS symptoms. Furthermore, symptom recurrence following an acute event, 

such as MI or unstable angina, is indicative of high risk and often warrants 

additional clinical investigations and treatments (Anderson et al. 2007). The 

symptoms of STE-ACS and NSTE-ACS are generally undifferentiated and both 

are associated with a reduction in coronary perfusion, which is potentially life-

threatening. Once diagnosed, it is accepted that time to treatment is of less 

importance for patients with NSTE-ACS, relative to STE-ACS.   

 

It is impossible for individuals to determine or stratify their category of ACS 

based on symptoms only (Ting et al. 2010). It is therefore important that all 

individuals with ACS symptoms present for diagnosis and treatment as soon as 

possible after symptom onset (Anderson et al. 2007, Van de Werf et al. 2008, 

Kumar & Cannon 2009, Hamm et al. 2011).  The time from symptom onset until 

arrival at the ED is referred to as pre-hospital delay time (Ottesen et al. 2004, 
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Dracup et al. 2006, Løvlien et al. 2007, McKee et al. 2013).  Patient decision 

delay, often referred to as patient delay, contributes most significantly to pre-

hospital delay time (Ottesen et al. 2003, Rasmussen et al. 2003, Moser et al. 

2006, McKinley et al. 2009, Tubaro et al. 2011, Garofalo et al. 2012).  According 

to the European Society of Cardiology, patient pre-hospital delay time is the 

most critical phase in reducing ACS-related mortality and this crucial period 

should be kept to a minimum (Tubaro et al. 2011).   

 

There is overwhelming evidence that many people delay seeking help when 

they have ACS symptoms (Moser et al. 2006, Saczynski et al. 2008, McKinley 

et al. 2009, Jankowski et al. 2011, Farquharson et al. 2012). The literature 

indicates that of those who sustain a myocardial infarction, 30-40% delay 

beyond the timeframe for the most effective treatment modalities (Goldberg et 

al. 2002, Asseburg et al. 2007, Taha 2013). The factors that influence pre-

hospital delay time have been widely researched and are especially contingent 

on the recognition and acknowledgement of symptoms and the person’s 

responses to them. The published literature has highlighted the need for 

interventions aimed at reducing symptom appraisal time (Farquharson et al. 

2012, McKee et al. 2013). However, attempts at reducing patient pre-hospital 

delay time over the last quarter of a century have been largely unsuccessful 

(Kainth et al. 2004, Finn et al. 2007, Mooney et al. 2012).  

 

In the pre-hospital phase, the time taken by individuals to identify their 

symptoms and their transportation by the emergency medical services (EMS) to 

the ED is of greatest importance (Garofalo et al. 2012, Karras et al. 2013, O’ 
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Donnell et al. 2013). Emergency medical service providers can deliver life-

support measures and safely transfer patients with ACS symptoms to 

destinations where appropriate management can be initiated (Hutchings et al. 

2004, Terkelsen et al. 2005, Tubaro et al. 2011, Health Service Executive 

2012a). It has been well-recognised that a seamless system of care delivery 

between healthcare institutions and emergency medical services is crucial in 

reducing morbidity and mortality in ACS. Yet, individuals often hesitate in 

contacting the EMS and many are reluctant to use it as a means of transport to 

the ED (Pattenden et al. 2002, McGinn et al. 2005, Moser et al. 2005, 

Thuresson et al. 2007, Sjostrom-Strand & Fridlund 2008, Dracup et al. 2009). 

However, the EMS plays a vital role in reducing pre-hospital delay time and in 

the delivery of advanced life support and treatment in the presence of ACS.  

 

Intervention in the form of primary percutaneous coronary intervention (PCI) in 

the shortest possible time is considered the gold standard treatment for the 

management of STEMI (Asseburg et al. 2007, Van de Werf et al. 2008, Tubaro 

et al. 2011, Health Service Executive 2012a). Therefore, the direct referral of 

patients by ambulance for treatment with primary PCI in a dedicated PCI centre 

is preferable (Terkelsen et al. 2005, Tubaro et al. 2011). In an effort to achieve 

this, primary PCI programmes have been widely implemented throughout the 

developed world.  In Ireland, the PCI programme was established in September 

2012, with the aim of increasing the percentage of patients receiving primary 

PCI within 90 minutes of STEMI diagnosis (Health Service Executive 2012a).   
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While there is a recognised need to reduce pre-hospital delay time, the means 

by which this can be achieved has not yet been clearly established (Ting & 

Bradley 2009).  The time between diagnosis and treatment is vital to maximise 

positive prognostic outcomes in ACS and this relies heavily on patients’ 

responses to symptoms.  As patient decision delay is the greatest impediment 

to the timely receipt of treatment, it was considered appropriate to conduct a 

study focused on patient pre-hospital delay time in ACS. Using a randomised 

controlled trial design, this study tested the effectiveness of a nurse-led, 

individualised, one-to-one educational intervention in reducing patient pre-

hospital delay time in the presence of ACS symptoms. 

 

In this study, the intervention was aimed at reducing patient pre-hospital delay 

time through altering behaviours associated with increased delay time.  Pre-

hospital delay time was measured prior to the intervention and again afterwards 

when participants were readmitted to an ED with ACS symptoms. The 

intervention was a replication of one that had been previously developed and 

delivered elsewhere (Dracup et al. 2006).  Consent was granted by the original 

authors to adopt their intervention and to use the relevant research instruments. 

This study had not been previously conducted in Europe and, at the time of 

writing, is original with respect to the sampling strategies and sample used. 

 

1.2 Study background 

This study was part of a large randomised controlled trial entitled the ‘ACS 

Response-Time Intervention Trial’. The trial was designed by the ACS research 

team at the School of Nursing and Midwifery, Trinity College Dublin and was 
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funded by the Irish Health Research Board.  From the trial, two separate PhD 

studies were undertaken by members of the ACS team.  One of these PhDs 

was the current study, which focused on patient pre-hospital delay time. The 

other PhD evaluated the impact of the intervention on participants’ knowledge, 

attitudes and beliefs about ACS. The same educational intervention and dataset 

were used for both PhDs. For this current study, data were collected at baseline 

and on re-admission to an ED, while knowledge, attitudes and beliefs were 

measured at baseline and again at 3 months and 12 months following the 

intervention. 

 

1.3 Dissertation overview 

This dissertation is divided into six chapters, including the present chapter. The 

content of each chapter is briefly outlined here.  

 

Chapter 2 is entitled the Literature Review. It is divided into three parts. The first 

part presents an overview of pre-hospital delay time in ACS, while the second 

part discusses the factors that influence pre-hospital delay time. The final part 

examines interventions that were developed and tested to reduce pre-hospital 

delay time.  

 

In Chapter 3, the study methodology is presented.  The rationale for the choice 

of study design is discussed, together with the specifics about how a 

methodologically sound RCT should be conducted. The educational intervention 

delivered in this study was based on Leventhal’s self-regulatory model of illness 

behaviour (Leventhal et al. 1980, Leventhal et al. 1983, Leventhal & Cameron 
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1987). This framework is described in Chapter 3, together with a critique of its 

suitability for use in the context of the current study.  

 

Chapter 4 is entitled the operationalisation of the study. The content of the 

educational intervention is detailed at the outset of this chapter. This is followed 

by information on the study sample, the research instruments, data collection 

and the procedures used in the delivery of the intervention. The chapter 

concludes with the ethical considerations pertaining to this study.  

 

Chapter 5 presents the results of the RCT. It includes information on the 

number of patients recruited, the attrition rate and the number who were 

readmitted with ACS symptoms. The study outcomes were determined by data 

obtained from those patients who were recruited prior to the intervention and 

subsequently readmitted to an ED with ACS symptoms following the 

intervention.  

 

In Chapter 6, the study results are contextualised and discussed. The primary 

and secondary study hypotheses are discussed with reference to the study 

design and the available published literature.  The limitations of this RCT are 

presented, together with the potential contribution of this study to health, social 

and economic gain. Chapter 6 concludes with recommendations from this study 

and the dissemination of the associated work to date.   
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Chapter 2 Literature review 

2.1 Introduction 

Delay in seeking treatment for acute coronary syndrome (ACS) symptoms is a 

well-recognised problem. While the factors that influence a person’s decision to 

seek treatment for these symptoms have been extensively researched, 

consensus has not been reached with respect to this phenomenon. Delays due 

to transportation and in-hospital reperfusion have been documented as 

contributors to delayed treatment, but patient delay is the greatest impediment 

to early treatment for ACS.  A number of strategies have been employed in an 

effort to reduce pre-hospital delay in the presence of ACS.  These include 

research to determine the factors that influence pre-hospital delay and 

interventions aimed at raising awareness and increasing prompt action in the 

presence of ACS symptoms. This literature review will appraise those studies 

that have focused on pre-hospital delay.  

 

This chapter is presented in three sections. In the first section, pre-hospital 

delay will be defined and reviewed in the context of the phases of delay and 

international pre-hospital delay times. Studies that have focused on pre-hospital 

delay will be compared and contrasted.  A discussion on the factors that 

influence pre-hospital delay in response to ACS symptoms will be presented in 

the second part of this chapter, while the third section will examine the 

interventions that have been developed and tested to date, in an attempt to 

achieve a reduction in pre-hospital delay time. The chapter will conclude with a 

summary of the findings from the literature.  It was from these findings that the 

aims and objectives of the current study were developed.  
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A search of published literature was carried out prior to conducting this review 

and again on completion of the study. A thorough search of relevant nursing 

and medical databases was conducted. These included Cumulative Index to 

Nursing and Allied Health Literature (CINAHL), Pubmed, Academic Search 

Premier, Cochrane, British Nursing Index, and Google Scholar. Three separate 

searches were conducted. The first search pertained to pre-hospital delay 

times; the second was focused on factors that influence pre-hospital delay time, 

while the third was centred on interventions that were conducted with a view to 

reducing pre-hospital delay time.  

 

The search was limited to publications between 1986 and 2014 that were 

written in or translated into the English language. Time-dependant interventions, 

such as thrombolysis and angioplasty were introduced for the management of 

ACS in the mid-1980s. This explains the inclusion of studies from 1986 

onwards.  The following keywords were used: acute coronary syndrome, acute 

myocardial infarction, heart attack, chest pain, ischaemia and unstable angina. 

These were combined with pre-hospital delay, delay to treatment, treatment 

delay, prolonged delay, decision delay, transport delay, timely treatment, 

decision, and emergency department treatment. The core search terms used for 

the search of interventions included the above key words, together with 

intervention trials, campaigns and nursing interventions.  
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2.2 Pre-hospital delay 

2.2.1 Delay to the initiation of definitive treatment 

Acute coronary syndrome can manifest in a number of ways and symptoms of 

ACS vary between individuals. Although STE-ACS and NSTE-ACS are 

managed differently at clinical level, it is impossible to differentiate between the 

conditions, based on symptoms alone (Ting et al. 2010). Individuals with ACS 

symptoms should therefore present to the emergency department (ED) as soon 

as possible after symptom onset, to benefit from early diagnosis and 

appropriate treatment (Anderson et al. 2007, Kumar & Cannon 2009, Hamm et 

al. 2011, Tubaro et al.  2011).  A time-delay between ACS symptom onset and 

the initiation of definitive treatment can result in increased mortality and 

morbidity (Newby et al. 1996, Goldberg et al. 2002, De Luca et al. 2004, Moser 

et al. 2006, Tubaro et al.  2011). Delays can arise from a prolongation of pre-

hospital time or can result from delays within the hospital setting.  

2.2.2 The phases of delay 

The time between acute symptom onset and the receipt of definitive treatment 

can be categorised into two main phases; pre-hospital delay and in-hospital 

delay. Pre-hospital delay is often sub-divided into decision delay and 

transportation delay (Moser et al. 2006, Finn et al. 2007). Decision delay is the 

time from symptom onset until the initial decision is made to seek professional 

treatment, while transportation delay is the time taken from making that decision 

to seek treatment until arrival at the hospital (Finn et al. 2007, Khraim & Carey 

2009, Khraim et al. 2009). Pre-hospital delay is a combination of decision delay 

and transportation delay (Ottesen et al. 2004, Dracup et al. 2006, Løvlien et al. 

2007). Patient decision delay contributes most significantly to pre-hospital delay 
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time (Ottesen et al. 2003, Rasmussen et al. 2003, Moser et al. 2006, O’ Donnell 

et al. 2013). It is on pre-hospital delay time that this study is focused.   

2.2.3 In-hospital treatment delay 

The initiation of definitive treatment for ACS is dependent on the rapidity of 

responses by the relevant staff within the ED. Any delays to executing the 

appropriate and necessary care constitute an in-hospital delay. This is also 

known as door-to-treatment time and refers to the time from arrival at the ED 

until the receipt of definitive treatment (Finn et al. 2007). It is comprised of door-

to-needle time for thrombolysis and door-to-balloon inflation time for 

percutaneous coronary intervention (PCI).  

2.2.4 Definitions of pre-hospital delay time 

For the purpose of this study, pre-hospital delay time refers to the time from 

acute symptom onset until arrival at the ED. The definition used by the majority 

of researchers was the time of symptom onset until arrival at the hospital 

(Luepker et al. 2000, Dracup et al. 2003, McKinley et al. 2004, Ottesen et al. 

2004, Quinn 2005, Dracup et al. 2006, Moser et al. 2006, Thuresson et al. 

2007, Isaksson et al. 2008, Perkins-Porras et al. 2008, Ting et al. 2008, 

Goldberg et al. 2009, DeVon et al. 2010, Mackay et al.  2014).  While there was 

relative consistency among studies with respect to the definition of pre-hospital 

delay time, some researchers reported median decision delay and median 

transportation delay times separately (Birkhead et al. 2004, Morgan 2005, 

Løvlien et al. 2007, Perkins-Porras et al. 2009).  

 

Some researchers measured the time from intense or acute symptom onset 

until medical care was sought (Bett et al. 1993, Carney et al. 2002, Al-Hassan & 
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Omran 2005, Morgan 2005, Løvlien et al. 2007, Walkiewicz et al. 2008, Fox-

Wasylyshyn et al. 2010).  Although the implication is that medical care for ACS 

symptoms constitutes contact with ED personnel, this was not explicit and may 

have included consultation with a GP. Consequently, pre-hospital delay times in 

some studies may have recorded only decision delay, but not transportation 

delay.  Instead of using actual delay time, patients can be classified into early 

and late responders. Early responders are those who attend the ED within two 

hours of symptom onset. These are differentiated from late responders, who 

delay beyond two hours. Those who delay beyond 24 hours are categorised as 

prolonged delayers (Saczynski et al. 2008).  

2.3 Pre-hospital delay time research  

International pre-hospital delay times have been extensively researched. The 

research designs included randomised controlled trial intervention studies 

(Meischke et al. 1997, Luepker et al. 2000, Dracup et al. 2009), intervention 

observational studies (Ho et al. 1989, Moses et al. 1991, Bett et al. 1993, Blohm 

et al. 1994, Gaspoz et al. 1996, Naegeli et al. 2011), non-intervention 

quantitative studies (Johansson et al. 2004a, Thuresson et al. 2007, Ting et al. 

2008, Goldberg et al. 2009, Vavouranakis et al. 2010) and non-intervention 

qualitative studies (Kaur et al. 2006, Ruston 2007, Turris & Finamore 2008).  In 

general, these studies reported median pre-hospital delay time, although pre-

hospital delay times have also been reported as discrete categories by some 

researchers (Løvlien et al. 2007, Isaksson et al. 2008, Smolderen et al. 2010).  

The division of time by category differed between studies, which made 

comparisons difficult.  An overview of pre-hospital delay times will be presented 

below.  
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Median pre-hospital delay times in Europe range from two hours (Goldberg et 

al. 2009, Perkins-Porras et al. 2009) to four hours (Doyle et al. 2005). Several 

researchers have reported European pre-hospital delay times within these 

figures (Blohm et al. 1994, Gaspoz et al. 1996, Walsh et al. 2004, O' Donnell et 

al. 2006, Løvlien et al. 2007, Thuresson et al. 2007, Isaksson et al. 2008).  Irish 

researchers reported separate median pre-hospital delay times for women and 

men in Dublin-based hospitals. These times were 3.1 hours for women and 1.8 

hours for men (O' Donnell et al. 2006). However, in other parts of Ireland, 

median pre-hospital delay times of 7.2 hours for women and 3.3 hours for men 

have been reported (Walsh et al. 2004). Collective median pre-hospital delay 

times of 3 hours, 56 minutes (Doyle et al. 2005) and 2 hours, 15 minutes 

(Carney et al. 2002) have been reported in Ireland. 

 

There was considerable inconsistency between studies that reported on pre-

hospital delay times in Australia and New Zealand.  Median pre-hospital delay 

times of 3.1 hours to 6.4 hours have been reported by some researchers 

(Dracup et al. 1997a, Dracup et al. 2003, Taylor et al. 2005). Yet, pre-hospital 

delay times of less than 2.0 hours have also been reported for these countries 

(Bett et al. 1993, Goldberg et al. 2009).  However, these shorter pre-hospital 

delay times have been associated with the use of emergency services and non-

consultation with a GP (Hitchcock et al. 2003, Taylor et al. 2005). Pre-hospital 

delay times in Asia are reported to be between 1 hour and 4.5 hours (Dracup et 

al. 2003, Al-Hassan & Omran 2005, Fukuoka et al. 2005, Yan et al. 2009, Park 

et al. 2012).  
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In the United States, median pre-hospital delay times ranged from 1.5 hours to 

6 hours (Meischke et al. 1997, Luepker et al. 2000, Moser et al. 2006, Ting et 

al. 2008, Fox-Wasylyshyn et al. 2010, Smolderen et al. 2010).  However, some 

researchers have reported pre-hospital delay times of up to 9.5 hours for 

women and 6.0 hours for men in the United States (DeVon et al. 2010). These 

longer pre-hospital delay times have been associated with specific influential 

factors, including the absence of pain or discomfort, the presence of co-existing 

illnesses and financial issues (Canto et al. 2000, DeVon et al. 2010, Smolderen 

et al. 2010).    

It is evident that there is wide variation in pre-hospital delay time measurements 

within and between countries and continents. Some reports indicate that pre-

hospital delay times are within desired limits, while the findings from other 

studies raise concerns about prolonged pre-hospital delay times. The 

differences between studies make it difficult to comprehensively compare pre-

hospital delay times within and between countries. These issues are appraised 

in the next section of this chapter.  

2.3.1 Previous research methods 

Pre-hospital delay time reports have been derived from population-based 

registries, large cohort single or multi-centre studies and studies based on 

interviews with patients or witnesses. The methodologies used in the 

determination of pre-hospital delay time have generally been of a quantitative 

nature, although some used a qualitative approach or a combination of the two.  

The studies that exclusively used a qualitative approach focused on issues 

surrounding pre-hospital delay, but did not report pre-hospital delay-times per 
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se. This was also the case for some of the quantitative studies. Data were 

difficult to compare due to differences in study designs, inclusion criteria, 

sample sizes, sampling methods and data collection procedures.   

 

2.3.2 Study designs 

The majority of studies were prospective, cross-sectional studies (Dracup & 

Moser 1997, McKinley et al. 2004, Walsh et al. 2004, Al-Hassan & Omran 2005, 

Doyle et al. 2005, Fukuoka et al. 2005, Moser et al. 2005, Quinn 2005, Banks & 

Dracup 2006, Thuresson et al. 2007, Zegrean et al. 2009, DeVon et al. 2010, 

Naegeli et al. 2011). There was a smaller number of retrospective studies that 

reported on pre-hospital delay time (Bleeker et al. 1995, Johnson & King 1995, 

Gurwitz et al. 1997, Meischke et al. 1998, McGinn et al. 2005).  To date, three 

randomised controlled trials reported on pre-hospital delay time (Meischke et al. 

1997, Luepker et al. 2000, Dracup et al. 2009). There was no evidence from the 

literature to suggest that pre-hospital delay time findings correlated in either 

direction with any particular type of study design. Median pre-hospital delay 

times varied within and between countries and studies, irrespective of the study 

design.  

2.3.3 Inclusion criteria 

All of the reviewed studies included patients who attended EDs with ACS 

symptoms. Otherwise, inclusion criteria varied between studies. Some 

researchers applied age limitations (Quinn 2005, Løvlien et al. 2007, Isaksson 

et al. 2008, Perkins-Porras et al. 2008). The population-based registries and 

most of the research studies included data on patients diagnosed with MI only, 

while others included all ACS categories (Doyle et al. 2005, Canto et al. 2007, 
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Thuresson et al. 2007, Perkins-Porras et al. 2008, Perkins-Porras et al. 2009).  

The exclusion of one group from the ACS category rendered it difficult to 

comprehensively compare, contrast and discuss pre-hospital delay times in 

ACS. The presenting symptoms of ACS are undifferentiated in all three ACS 

pathologies. Therefore, the inclusion of all ACS diagnoses is important to the 

understanding of pre-hospital delay times, as a diagnosis is made only on 

arrival at the ED. 

 

Data on patients who did not survive the cardiac event and died before 

admission to the ED were generally not reported.  While this information might 

be difficult to capture empirically, it could make an important contribution to the 

body of information available on pre-hospital delay time, because it is estimated 

that about 25% of people die from myocardial infarction within the first hour of 

symptom onset (Finn et al. 2007, Mackay et al. 2014). Data relating to this 

unrepresented cohort of individuals could potentially be obtained from relatives 

or witnesses. However, such data collection may be difficult where a 

relationship has not already been formed between the researcher and the 

witness. Therefore, where appropriate, it may be beneficial to invite family 

members to be present during research meetings with patients. A follow-up call 

to ascertain particulars regarding an ACS event might then be more acceptable, 

if the researcher is known to the family. Selection bias can be minimised and 

findings generalised to all patients with ACS if data are captured for survivors 

and non-survivors of cardiac events. 
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2.3.4 Sampling and sample sizes 

Sample sizes varied between the studies reviewed.  The data from population-

based registries included samples that ranged from 6,542 (Isaksson et al. 2008) 

to 482,327 (Ting et al. 2008).  Many studies had relatively small sample sizes 

and those with smaller sample sizes tended to be reports of qualitative research 

approaches (Kaur et al. 2006, MacInnes 2006, Higginson 2008, Johansson et 

al. 2008, Turris & Finamore 2008). Sample size appeared not to impact on the 

pre-hospital delay time findings between studies. However, some studies did 

not report a power calculation (Moses et al. 1991, Bett et al. 1993, Blohm et al. 

1994, Gaspoz et al. 1996).  The absence of a power calculation could preclude 

the verification of statistically significant differences between groups.   

 

Where appropriate, probability sampling is desirable in prospective studies.  

However, probability sampling is rarely feasible where sampling involves an 

acutely ill population (deBoer et al.  2011). Non-probability sampling was 

generally used (Fukuoka et al. 2005, Moser et al. 2005, Zegrean et al. 2009, 

DeVon et al. 2010), except where population-based studies included all eligible 

patients (Isaksson et al. 2008). Some of the very large national population-

based registries, among other studies (Ottesen et al. 1996, Dracup & Moser 

1997, McKinley et al. 2000, Zerwic et al. 2003, O' Donnell et al. 2006, Løvlien et 

al. 2007, 2008), used more than one research site from which their samples 

were drawn. Otherwise, samples were mostly restricted to one specific research 

site. Pre-hospital delay time data from single-site studies refer to a specific 

cohort of individuals. This may have implications for the sample size or for the 

potential to generalise the results beyond that specific context.   
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2.3.5 Data collection 

The means by which data were collected varied greatly. Some data were 

retrieved from population-based registries that collate information on pre-

hospital delay times. The registries included the Worcester Heart Attack Study 

(Goldberg et al. 2000), the National Registry of Myocardial Infarction (Rogers et 

al. 2008, Ting et al. 2008), the National Audit of Myocardial Infarction Project 

(Birkhead et al. 2004), the Multinational Monitoring of Trends and Determinants 

in Cardiovascular Disease (Isaksson et al. 2008), the Global Registry of Acute 

Coronary Events (Goldberg et al. 2009), the Translational Research 

Investigating Underlying Disparities in Acute Myocardial Infarction Patients’ 

Health Status (Smolderen et al. 2010) and the Acute Myocardial Infarction 

Registry in Switzerland (Naegeli et al. 2011). Chart audits were used to 

ascertain the majority of pre-hospital delay times and trends from these 

registries and for many of the large and small scale studies.  

 

Pre-hospital delay time and its associated characteristics are not always 

recorded in the medical records (De Von et al. 2004, Smolderen et al. 2010) 

and even when it is, the literature suggests that discrepancies can exist 

between documented medical record information and the patients’ accounts of 

events (Fukuoka et al. 2005, Canto et al. 2007, Finn et al. 2007). Many 

researchers added to the reliability of their data collection procedures by using 

patient interviews in addition to chart audits (Dracup et al. 2003, McKinley et al. 

2004, Ottesen et al. 2004, Fukuoka et al. 2005, Quinn 2005, O' Donnell et al. 

2006, Perkins-Porras et al. 2009, Yan et al. 2009, O' Donnell & Moser 2012). 

Failure by researchers to confirm collected data, when it is possible to do so, 
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can have implications in terms of accuracy of data and subsequent reporting. It 

would appear that information acquired from charts and confirmed with the 

person involved, or a witness, is the most dependable means of securing 

reliable data.  

 

While a prompt interview following an event is desirable, this was not always 

possible. Researchers who collected data at the earliest opportunity after the 

event reduced the potential for recall bias in their studies (Dracup et al. 2003, 

Ottesen et al. 2004, Walsh et al. 2004, Fukuoka et al. 2005, O' Donnell et al. 

2006, Thuresson et al. 2007, Perkins-Porras et al. 2009, DeVon et al. 2010, 

Smolderen et al. 2010, O' Donnell & Moser 2012). The average time from 

admission to data collection was in the region of 2 to 4 days. However, there is 

no clear definition of what constitutes a prompt post-event interview, and no 

consensus on the time lapse that may lead to recall bias.  One researcher (Yan 

et al. 2009) considered that recall bias was minimised in their study through the 

collection of data within a week of admission, yet another (Johansson et al. 

2004a) suggested that the collection of data within 48 hours of admission may 

have been affected by inaccuracy or recall bias.  In order to maximise accuracy, 

data should be collected as close to the event as possible and this should be 

cross-checked with the patient, witness or medical notes, as relevant.  

2.3.6 Data collection instruments 

A variety of research instruments were used to collect data on pre-hospital 

delay time, including the Acute Coronary Syndrome (ACS) Response Index 

(Dracup & Moser 1997, McKinley et al. 2000, McKinley et al. 2004, Fukuoka et 

al. 2005, Moser et al. 2005), the Symptom Representation Questionnaire 
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(Quinn 2005), the Myocardial Infarction Symptom Survey (Rosenfeld 2004), the 

Incongruency of Heart Attack Symptoms Index (Morgan 2005), the Acute 

Myocardial Infarction in Switzerland Plus Questionnaire (Naegeli et al. 2011) or 

a bespoke questionnaire developed by the investigators (Hartford et al. 1993, 

Thuresson et al. 2007).  The validity and reliability of the instruments were 

established and several had psychometric properties previously reported 

(Dracup & Moser 1997, McKinley et al. 2000, McKinley et al. 2004, Rosenfeld 

2004, Fukuoka et al. 2005, Quinn 2005, O' Donnell et al. 2006, O' Donnell & 

Moser 2012).  

2.4 Summary of pre-hospital delay time 

Pre-hospital delay refers to the time lag between acute symptom onset and 

arrival at the ED. It includes decision and transportation delay. Decision delay 

accounts for the majority of pre-hospital delay time and is the dominant pre-

hospital delay time factor, according to the literature. As the cause of ACS 

symptoms cannot be determined until arrival at the hospital, it is important that 

all individuals who have symptoms present themselves to the ED as soon as 

possible following symptom onset. At best, early presentation can save lives 

and in all cases of ACS, it permits rapid assessment, diagnosis and appropriate 

intervention. The clinical prognosis is better among those whose pre-hospital 

delay times are shortest.  

 

International pre-hospital delay times vary and the literature indicates that in 

general, these times are too long. The literature provides a well-documented 

justification for reducing patient pre-hospital delay time. The lack of 

standardisation in pre-hospital delay time characteristics such as definitions, 
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measurements and data collection methods made comparisons difficult.  While 

large population-based registries provide information on pre-hospital delay time 

trends, research studies have measured the impact of a number of independent 

variables on pre-hospital delay times.  An understanding of the factors that 

influence pre-hospital delay time can provide information about the sort of 

interventions that are needed to target those at risk. These factors are reviewed 

in the next section.  

2.5 Factors that influence pre-hospital delay time 

The factors that influence pre-hospital delay have been extensively researched. 

While this research has been informative about the patterns of presentation in 

the presence of ACS, they fail to provide a systematic account of the factors 

that contribute to pre-hospital delay time. There is no consistency in the 

literature with respect to the variables that influence pre-hospital delay time in 

ACS. However, predictors of pre-hospital delay time fall into the categories of 

clinical, socio-demographic, situational and behavioural and knowledge and 

beliefs. The majority of categories described in the literature include these or 

similar variables. Demographic and clinical factors have been the most 

extensively studied, although their influence on pre-hospital delay times is not 

consistently supported in the literature.  

2.5.1 Clinical factors 

In this context, clinical factors refer to the severity and description of ACS 

symptoms and a relevant past medical history, including the presence of 

cardiovascular risk factors. While symptom severity is self-explanatory, a 

relevant past medical history and cardiovascular risk factors warrant definition. 

A relevant past medical history refers to a previous diagnosis of any cardiac 
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condition that predisposes the individual to a future ACS event. These include 

angina, MI, PCI and coronary artery bypass graft (CABG). Cardiovascular risks 

in this context refer to factors that predispose the individual to develop an ACS 

event. The most common modifiable risk factors are smoking, diabetes 

hypercholesterolaemia and hypertension. These aforementioned factors appear 

to impact on pre-hospital delay time, either positively or negatively, and 

consensus has not been achieved with respect to the extent and duration of the 

delay-impact of the various factors.   

 

Symptom descriptors and onset 

Acute coronary syndrome symptoms that are continuous are associated with 

shorter pre-hospital delay times (Dracup & Moser 1997, Zerwic et al. 2003, 

Johansson et al. 2004a, Gartner et al. 2008, Rucker et al. 2008, Hwang et al. 

2009, Khraim et al. 2009, DeVon et al. 2010, McKee et al. 2013).  Furthermore, 

it has been suggested that the nature of symptom onset also exerts much 

influence over pre-hospital delay time in ACS (O’ Donnell & Moser 2012, O’ 

Donnell et al. 2013). Patients whose ACS symptoms are of slow onset are 

subject to protracted pre-hospital delay time, while those who experience fast 

onset symptoms have shorter pre-hospital delay times (O’Donnell et al.  2013).  

A combination of symptoms that are typical, severe and sudden in onset have 

been associated with shorter pre-hospital delay times (Ottesen et al. 2004, 

Foraker et al. 2008, Herlitz et al. 2010a, McKee et al. 2013). 

 

Symptom descriptors associated with shorter pre-hospital delay times have 

varied across the spectrum of ACS categories; for example, continuous 



24 

symptoms were associated with shorter pre-hospital delay times for those 

diagnosed with MI, but not for those with unstable angina (McKee et al. 2013). 

The presence of atypical ACS symptoms and intermittent pain have been 

associated with increased pre-hospital delay time (Dracup & Moser 1997, 

Goldberg et al. 2002, McKinley et al. 2004, Hwang et al. 2006, DeVon et al. 

2010).  Overall, there is limited consensus in the literature with respect to the 

relationship between symptoms and pre-hospital delay time. The varied reports 

render it difficult to determine whether it is the actual symptoms, the nature of 

symptom onset, or a combination of these that contribute to increased pre-

hospital delay time. It is therefore important that the complete range of ACS 

symptoms and their variability be disseminated to individuals to alert them to the 

potential seriousness of all symptoms. If this is achieved, then any ACS 

symptom and its onset could initiate the drive to seek treatment, as opposed to 

only those symptoms that are of rapid onset and cause the greatest discomfort.  

 

Relevant past medical history  

Researchers have reported inconsistent results with respect to pre-hospital 

delay times and relevant past medical history. Extensive research has been 

conducted to ascertain the association between pre-hospital delay time and a 

past history of acute MI (Johansson et al. 2004a, Gartner et al. 2008, Saczynski 

et al. 2008, Khraim & Carey 2009, Perkins-Porras et al. 2009) and cardiac 

procedures (Sheifer et al. 2000, Gartner et al. 2008, Goldberg et al. 2009).  

While researchers reported a reduction in pre-hospital delay time among those 

with a past history of MI, this finding is not supported consistently in the 

literature (Dracup & Moser 1997, Johansson et al. 2004a, Quinn 2005, Banks & 
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Dracup 2006, McKee et al. 2013).  However, several researchers reported 

shorter pre-hospital delay times among those with a history of PCI and stent 

insertion (Ottesen et al. 2004, Perkins-Porras et al. 2008, Ting et al. 2010, 

McKee et al. 2013).  

 

 The finding that a history of PCI and stent insertion is associated with shorter 

pre-hospital delay times warrants consideration. This finding may relate to a 

common misperception that PCI procedures are curative. Individuals that 

present sooner to the ED with ACS symptoms may do so on the premise that 

something has ‘gone wrong’ with the inserted device, as opposed to thinking 

that the symptoms could be ACS related. For those not previously treated with 

PCI, the possibility of an ACS recurrence may have prompted the use of denial 

mechanisms, which can prolong pre-hospital delay times. While the reasons for 

early presentation to the ED have not been systematically explored, the 

importance of disseminating realistic information about the risk of a future ACS 

event is worth considering.  This should include those who undergo PCI, as 

their self-perception of future risk may differ from others.  For the cohort of other 

individuals who seek treatment more speedily, it has been suggested that this 

may be related to the fact that family members and treating physicians are more 

sensitised by memories of previous events (Gartner et al. 2008). However, it is 

also possible that following PCI procedures, individuals receive additional 

information about managing ACS symptoms, although this is not supported in 

the literature.  
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Cardiovascular risk factors 

Cardiovascular risk factors predispose the individual to the development of 

ACS. While individuals cannot control their unmodifiable risk factors, those that 

are modifiable can be controlled, albeit to varying extents. The most common 

modifiable risk factors are smoking, diabetes, hypercholesterolaemia and 

hypertension. In general, the presence of modifiable risk factors is associated 

with increased pre-hospital delay time.  Studies have shown a relationship 

between prolonged pre-hospital delay and hypertension (Sheifer et al. 2000, 

Moser et al. 2006, Goldberg et al. 2009, Khraim et al. 2009). Researchers have 

also reported an association between longer pre-hospital delay time and 

smoking (Goldberg et al. 2009, Khraim et al. 2009, Ting et al. 2010). However, 

with respect to smoking, a shorter pre-hospital delay time with respect to this 

variable has also been reported (Xanthos et al. 2010).   

 

Some researchers did not report an association between hypercholesterolaemia 

and pre-hospital delay time (Khraim et al. 2009, McKee et al. 2013), which may 

be explained by the lack of an association between it and either prolonged or 

shortened pre-hospital delay time (Herlitz et al. 2010a, Park et al. 2012). There 

is consensus in the literature on the link between the condition of diabetes and 

increased pre-hospital delay times (Sheifer et al. 2000, Moser et al. 2006, 

Gartner et al. 2008, Goldberg et al. 2009, Khraim et al. 2009, Ting et al. 2010, 

Ängerud et al. 2013).  This may be explained by the presence of autonomic 

neuropathy, which can result in silent ischaemia or the presence of atypical 

ACS symptoms among diabetic patients (McGinn 2005, Ryden et al. 2007, 

Tubaro et al. 2011). While the finding that diabetes is associated with increased 
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pre-hospital delay time, the suggestion that diabetics present with less typical 

ACS symptoms than their non-diabetic counterparts is not consistently 

supported in the literature (Ängerud et al. 2012, Ängerud et al. 2013).  

2.5.2 Socio-demographic factors  

The influence of selected socio-demographic factors on pre-hospital delay time 

has been extensively researched in the literature. The predominant factors 

examined in relation to this variable were age, gender, socio-economic status, 

education level, health insurance and marital status. A systematic review 

(Nguyen et al. 2010), and most individuals studies, focused specifically on the 

relationship between age and gender and pre-hospital delay time in ACS.   

 

Age 

It is widely acknowledged that the propensity to develop ACS increases with 

advancing age (Mandelzweig et al. 2006, Rogers et al. 2008). Whether 

advancing age is associated with increased patient pre-hospital delay time is, 

however less well-established. Studies have reported that advanced age was 

associated with longer pre-hospital delay times (Yarzebski et al. 1994, Dracup & 

Moser 1997, Gurwitz et al. 1997, McKinley et al. 2000, Johansson et al. 2004b, 

Moser et al. 2006, O' Donnell et al. 2006, Gartner et al. 2008, Nguyen et al. 

2010, Atzema et al. 2011, Ängerud et al. 2013).  This may be linked with the 

likelihood of pre-existing ill-health for those of advanced age. In these cases, 

the symptoms of ill health may inhibit the individual’s ability to decipher cardiac 

symptoms from those of a different pathology. Therefore, the potential for 

ambiguity of symptoms could interfere with an understanding of the significance 

of the threat to health and delay the time to seeking treatment (Dracup et al. 
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2006). However, the correlation between longer pre-hospital delay times and 

age was not consistently reported in the literature, with some studies reporting 

little or no relationship between advancing age and patient pre-hospital delay 

time (Burnett et al. 1995, Zerwic et al. 2003, Moser et al. 2005, Løvlien et al. 

2007, Goldberg et al. 2009, Herlitz et al. 2010a, McKee et al. 2013, Qian et al. 

2013). As ACS disease pathology advances with age, the presence of 

symptoms may be more severe, and this has been shown to reduce patient pre-

hospital delay. This may explain the differences between studies with respect to 

this variable.  

 

Gender 

Whether women have longer pre-hospital delay times than men remains 

unconfirmed.  As women develop cardiovascular disease at a more advanced 

age than men (Schoenberg et al. 2003, Lefler & Bondy 2004), the presence of 

co-existing conditions may interfere with their responses to symptoms and with 

pre-hospital delay time.  It is therefore difficult to discern the extent to which 

each variable contributes to pre-hospital delay time. While the majority of 

investigators support the proposition that female gender is a significant variable 

in predicting increased pre-hospital delay time (Sheifer et al. 2000, Johansson 

et al. 2004a, Walsh et al. 2004, O' Donnell et al. 2006, Ting et al. 2008, 

Goldberg et al. 2009), this is not consistently reported (Dracup & Moser 1997, 

McKinley et al. 2000, Moser et al. 2005, Løvlien et al. 2007, Isaksson et al. 

2008, McKee et al.  2013, O’ Donnell et al. 2013). Consequently, the evidence 

is equivocal as to whether gender in itself is a predictor of pre-hospital delay 

times. 
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Compared to men, women can experience less of the “classic” ACS symptoms 

(Albarran et al. 2007, De Von et al. 2008, Zbierajewski-Eischeid & Loeb 2009). 

One suggested reason for increased delay by women is their failure to identify 

with the occurrence of atypical ACS symptoms. Chest pain is the most 

commonly recognised ACS symptom, but it occurs less frequently in women 

than in men (Patel et al. 2004, Arslanian-Engoren et al. 2006, Zbierajewski-

Eischeid & Loeb 2009). This relative absence of chest pain among women has 

been identified internationally (DeVon & Zerwic 2003, Brieger et al. 2004, Milner 

et al. 2004, Hwang et al. 2009). In addition, compared to reports of male 

symptoms, some women’s ACS symptoms have been described as non-severe 

and intermittent (Canto et al. 2007).  

 

Prolongation of pre-hospital delay time is further compounded by the notion that 

heart disease has traditionally been considered a male problem. It has been 

suggested that knowledge of ACS symptoms has been derived predominantly 

from male samples and that the ‘male norm’ became the accepted benchmark 

for ACS symptoms (Milner et al. 2002, Lefler & Bondy 2004, O'Donnell et al. 

2004a, Higginson 2008). Women can experience prodromal symptoms for 

weeks before an event occurs (McSweeney et al. 2003, O' Donnell et al. 2006, 

Sjostrom-Strand & Fridlund 2008). Consequently, more women than men can 

have an ACS event without an awareness of it. Under these circumstances, 

pre-hospital delay times are extended, with a consequent and inadvertent loss 

of opportunity to avail of emergency treatments.  
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Research findings in relation to concerns over increased pre-hospital delay 

times among women in Ireland have been disseminated through academic 

discourse and the media since 2007 (O' Donnell et al. 2004b, O' Donnell et al. 

2006). This may have had a mediating effect in reducing the gender-time delay 

gap that has been identified in the literature. While there are suggestions that 

the gender-time delay difference may be narrowing (Gartner et al. 2008), an on-

going emphasis must be placed on educating women about their risk status for 

ACS.  This is important, as researchers have reported that women have 

difficulty with interpreting ACS and perceiving themselves to be vulnerable to 

the development of heart disease or MI (Zerwic et al. 2003, Lockyer 2005, 

Sjostrom-Strand & Fridlund 2008).  If women are informed about typical and 

atypical symptoms and assisted with symptom identification, then delayed pre-

hospital delay time may be averted.  

 

Health insurance, socio-economic status and education 

Having health insurance, a high socio-economic status and the highest 

educational level attained are viewed as inter-dependent. Those with higher 

education status are more likely to be of higher socio-economic status and are 

therefore more likely to have the capacity to afford health insurance. Higher 

education and income are enabling factors for better healthcare access and 

choices (Lefler & Bondy 2004). Conversely, low socioeconomic status and 

limited social support have been independently associated with an increased 

risk of cardiovascular disease (Graham et al. 2007). As with the other variables, 

researchers have not reached consensus on the extent of influence exerted by 

these factors on pre-hospital delay time.  
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Some researchers reported no relationship between pre-hospital delay and 

socio-economic status (Horne et al. 2000, Fukuoka et al. 2005, Moser et al. 

2005, Quinn 2005, McKee et al. 2013). However, this finding was refuted in 

other studies where this relationship was reported (Dracup & Moser 1997, 

McKinley et al. 2000, Zerwic et al. 2003, Smolderen et al. 2010, Atzema et al. 

2011). Ireland, among other EU countries, has suffered from an economic 

downturn. This may have altered the economic status of individuals and 

impacted on their willingness to attend the ED, which has a cost implication.  

Consequently, this may be a factor in delayed pre-hospital delay times in 

Ireland as well as other countries.  

 

Smolderen et al. (2010) identified that those who were uninsured and those with 

financial concerns had increased pre-hospital delay times when compared with 

those who were insured and without financial concerns. As with the majority of 

factors associated with pre-hospital delay time, consensus has not been 

reached with respect to this variable.  The possession of health insurance has 

been associated with reduced pre-hospital delay times (Meischke et al. 1998, 

Gibler et al. 2002, Banks & Dracup 2006, O' Donnell et al. 2006, Tubaro et al. 

2011). Other researchers, however, contest this finding and have reported no 

difference in pre-hospital delays times between those with and those without 

health insurance cover (Morgan 2005, Moser et al. 2005, McKee et al. 2013).  

 

 The majority of the studies relating to health insurance, socio-economic status 

and education were conducted in the United States, where health insurance 
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premiums are considered high and unaffordable for many (Smolderen et al. 

2010). In addition, two of the studies were conducted with minority groups using 

small samples (Banks & Dracup 2006, McSweeney et al. 2007).  For example, 

there were 52 uninsured and 9 insured individuals in one study (Banks & 

Dracup 2006).  Studies differed in their measurement of pre-hospital delay time. 

One study measured delay to treatment (McSweeney et al. 2007), which 

includes in-hospital delay, while the majority did not include in-hospital delay in 

their measurements. In terms of education, Lefler and Bondy (2004) advocate 

that education serves to increase knowledge, which in turn can influence 

lifestyle behaviours and enhance problem-solving abilities. Perhaps owing to 

this, those with higher education levels have been shown to have shorter pre-

hospital delay times (Dracup & Moser 1997, McGinn et al. 2005). In summary, 

there is very limited empirical evidence to support a relationship between health 

insurance, socio-economic status or education and patient pre-hospital delay 

time. 

Marital status 

There is no evidence to support the suggestion that marital status influences 

pre-hospital delay time. Researchers found no difference in pre-hospital delay 

times between those who were married and those who were not (Dracup & 

Moser 1997, Noureddine et al. 2006, McKee et al. 2013).  However, being 

married or in a common law relationship was reported as a factor in reducing 

pre-hospital delay in other studies (Gurwitz et al. 1997, McKinley et al. 2000, 

Banks & Dracup 2006, Atzema et al. 2011). In these circumstances, it may have 

been the communication of symptoms to the other person in the relationship 

that reduced pre-hospital delay times, where consultation may have prompted 
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treatment seeking behaviours.  Although marital status is referred to in the 

literature, it is perhaps not the state of marriage itself that influences patient pre-

hospital delay time but the presence and support of another during an event. 

The presence of another person at the time of symptom onset, or an obligation 

to notify somebody about symptoms might be one means by which pre-hospital 

delay could be reduced, as treatment may be sought out faster by those not 

experiencing the symptoms.  The delegation of responsibility to another person 

in the presence of ACS symptoms has been recommended (Yarzebski et al. 

1994, Horne et al. 2000, Gartner et al. 2008).  

2.5.3 Situational and behavioural factors  

Situational and behavioural factors are concerned with the time of symptom 

onset and the location of the individual when symptoms began. It also includes 

the individual’s responses to the presence of symptoms, whether symptom 

onset was witnessed and, if so, by whom. Responses to symptoms include the 

notification of another individual that symptoms are present, whether time was 

taken to consult with a GP and whether the person used an ambulance to 

access the ED to seek treatment for symptoms. These responses to symptoms 

are of extreme importance, as these behaviours, which are known to influence 

patient pre-hospital delay time, are amenable to change.  

 

Time of symptom onset and location of the individual 

Studies have demonstrated that the majority of people are at home when their 

symptoms begin (Dracup & Moser 1997, McKinley et al. 2004, Moser et al. 

2005).  However, symptom onset outside the home tends to be linked with 

shorter pre-hospital delay time (Khraim & Carey 2009, Perkins-Porras et al. 
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2009, Herlitz et al. 2010a). Consequently, when symptoms arise at home, pre-

hospital delay time is longer.  According to Moser et al. (2006), social 

commitments can overshadow the incentive to seek care for heart warning 

symptoms, as behaviour is often constrained by the value placed by individuals 

on social situations. A link has been identified between individuals’ locations 

and times of symptom onset as well as the presence or absence of a witness, 

all of which support the suggestion that social factors are significant predictors 

of pre-hospital delay (Goldberg et al. 2002, Perkins-Porras et al. 2009, Herlitz et 

al. 2010a).   

 

The relationship between the time of symptom onset and patient pre-hospital 

delay time is less well established. Some researchers found no relationship 

between these variables (Yarzebski et al. 1994, Burnett et al. 1995, Fukuoka et 

al. 2005, Løvlien et al. 2007, McKee et al. 2013), while others have reported 

shorter delay times with nocturnal symptom onset (Sheifer et al. 2000, Ting et 

al. 2008). There have been additional reports of longer pre-hospital delays at 

night and at the weekend (Gurwitz et al. 1997, Goldberg et al. 2002, Pattenden 

et al. 2002).  

 

Symptom witnesses and the notification of others 

The duration of pre-hospital delay has also been correlated with the presence or 

absence of a witness. While the majority of people are with someone when 

symptoms develop, those who are alone have longer pre-hospital delay times 

(Perry et al. 2001, Moser et al. 2006, Perkins-Porras et al. 2009, Herlitz et al. 

2010a). Additionally, those who do not share the information with a third party 
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have increased pre-hospital delay times (Johansson et al. 2004a). While the 

rationale for these findings is not fully elucidated, the literature suggests that 

people who are alone when symptoms begin forego the influence of others who 

may encourage them to take appropriate action (Alonzo 2007, Herlitz et al. 

2010a). Again, this highlights the importance of encouraging individuals to 

disclose the presence of symptoms to another person, with a view to increasing 

the rapidity of treatment-seeking action.   

 

While disclosure of symptoms to another individual is an important component 

of decision-delay reduction, the relationship between the patient and those to 

whom symptoms are disclosed can influence the responses to symptoms. It has 

been suggested that those who consult with a spouse or family member (Alonzo 

1986, Rasmussen et al. 2003, Kaur et al. 2006, Johansson et al. 2008, 

Sjostrom-Strand & Fridlund 2008), may delay longer than if they consulted with 

a stranger, co-worker or friend (Alonzo 1986, Dracup et al. 2006, Herlitz et al. 

2010a). This may be because family members deny or fail to acknowledge the 

possibility of a health threat, and in doing so may incorrectly label symptoms. It 

is therefore important to consider the role of denial in the provision of education 

to patients and relatives or lay individuals.  The disclosure of symptoms to 

another individual is a potentially modifiable behaviour, which could result in 

reduced pre-hospital delay time in the presence of ACS symptoms.  

 

Consultation with a general practitioner (GP)  

While seeking advice from another individual can reduce decision delay, it only 

reduces total pre-hospital delay time if the individual seeks medical assistance 

directly from the ED; not from a GP. However, in the face of ACS symptoms, lay 
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individuals generally recommend that the person with symptoms should consult 

with a GP (Alonzo 2007), which can contribute to an increase in pre-hospital 

delay time (Johansson et al. 2004a, Johansson et al. 2004b, Ottesen et al. 

2004, Alonzo 2007, Løvlien et al. 2007, Gartner et al. 2008, Hwang et al. 2009, 

Mosley et al. 2011, Tubaro et al. 2011, McKee et al. 2013). When the literature 

was reviewed, the reasons for consultation with a GP varied between countries. 

The reasons ranged from local regulation (Vavouranakis et al. 2010) to not 

feeling sufficiently unwell to go directly to the ED and so, the approval of the GP 

was sought before attending the ED (Hartford et al. 1993, Pattenden et al. 

2002).  Total pre-hospital delay time may not be prolonged with GP consultation 

in countries that regulate against direct or self-referral to the ED, as pre-hospital 

diagnostics may be available to these patients. However, in countries like 

Ireland where diagnosis and medical intervention are ED-dependant, direct and 

rapid transport to the ED in the presence of ACS symptoms is advocated. The 

avoidance of consultation with a GP in the presence of symptoms is a 

modifiable behaviour which could be targeted to reduce pre-hospital delay time.  

 

Ambulance use 

The association between emergency medical services (ambulance) use and 

patient pre-hospital delay has been studied. It has been reported that less than 

half of all individuals with ACS symptoms call an ambulance initially (Gurwitz et 

al. 1997, Lozzi et al. 2005, Løvlien et al. 2007, Gartner et al. 2008, McKee et al. 

2013). Yet, failure to use an ambulance increases pre-hospital delay time 

(Johansson et al. 2004b, McKinley et al. 2004, Foraker et al. 2008, Hwang et al. 

2009, Khraim et al. 2009).  The greatest benefits of a reduction in pre-hospital 

delay time with ambulance use is among those who are diagnosed with MI, with 
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less time-benefit for those diagnosed with unstable angina (Johansson et al. 

2004b, Garofalo et al. 2012, McKee et al. 2013).  While it is not the case in all 

countries, ambulance use in Ireland is available to everybody and it is cost-free. 

As ambulance use has been shown to reduce pre-hospital delay time, it is 

important that the public develop an appreciation of the role and value of 

ambulance services. This is a potential area for inclusion in the education of 

individuals to modify behaviour and, in doing so target a reduction in pre-

hospital delay time.  

2.5.4 Knowledge and beliefs  

Knowledge and beliefs about an ACS event include the thoughts, actions and 

coping strategies that are employed to deal with the situation.  Accurate 

knowledge, coupled with appropriate and well-balanced beliefs, can help 

determine how the individual understands symptoms, correctly attributes them 

to an ACS origin and, based on this understanding, responds appropriately to 

their presence. These contribute towards the determination of patient pre-

hospital delay time.  

 

Correct attribution of ACS symptoms to the heart has been identified as the 

most influential of all in reducing pre-hospital delay time (Fukuoka et al. 2005, 

Quinn 2005, McSweeney et al. 2007, McKee et al. 2013). Several investigators 

have identified that longer pre-hospital delays are associated with those who fail 

to attribute ACS symptoms to their cardiac origin (Banks & Dracup 2006, 

Perkins-Porras et al. 2009, Fox-Wasylyshyn et al. 2010). Consequently, it has 

been reported that patients who attribute their symptoms to the heart have an 
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increased likelihood of seeking care within an hour of symptom onset, relative to 

those who do not.  

 

Despite the highlighted benefits of symptom recognition, up to 50% of 

individuals who experience an MI fail to attribute ACS symptoms to the heart 

(Meischke et al. 1995a, Johansson et al. 2004a, Kaur et al. 2006, Perkins-

Porras et al. 2009). An understanding of the seriousness and threat posed by 

symptoms is important to the decision-making process and to the reduction of 

pre-hospital delay. This highlights the importance of informing patients about 

the symptoms of ACS and the actions to take in their presence (Khraim & Carey 

2009). Knowledge of ACS symptoms has been linked with shorter pre-hospital 

delay times (Bleeker et al. 1995, Ruston et al. 1998, Finnegan et al. 2000). 

Failure to recognise ACS symptoms is associated with increased delay, which 

is linked with a knowledge deficit (Ryan & Zerwic 2004).  

2.6 Appraisal of literature on factors influencing pre-hospital delay 

From the literature reviewed, there is evidence of extensive variation with 

respect to the variables that are reported to influence pre-hospital delay time 

and the categories into which these variables fit.  Consequently, it is difficult to 

assimilate conclusive evidence that is grounded in the literature.  Researchers 

used a variety of research approaches, across various cultures, to collect data. 

Some of the larger studies, including registry and large epidemiological studies 

examined only socio-demographic and clinical variables, while others examined 

selected variables of interest. Furthermore, the subdivision of the factors that 

influence pre-hospital delay time by ACS category added to the identified 

inconsistencies. The use of univariate, bivariate and multivariate analyses by 
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various researchers contributed further to the heterogeneous data and the 

associated reported results. 

2.7 Summary of factors influencing pre-hospital delay 

Prolonged pre-hospital delay time poses the greatest barrier to effecting timely 

treatments for ACS. Pre-hospital delay time is influenced by a number of 

factors. These include clinical, socio-demographic, situational and behavioural 

and knowledge and beliefs. While these variables have been extensively 

researched, a consistent picture of their influence on pre-hospital delay time 

does not emerge. It would seem that no factor in isolation has primacy in the 

decision-making process on time to treatment. Despite the inconsistency across 

studies, this review provided insights into important issues that warrant 

consideration when developing an intervention aimed at reducing patient pre-

hospital delay time in ACS.   

 

While the requirement for improved knowledge and beliefs are self-evident, so 

too is the provision of accurate information about symptoms and their variability. 

Furthermore, information on the potential for a risk of another ACS event in the 

future should be disseminated to all relevant individuals, including those who 

may perceive themselves to be no longer at risk. This review provided insights 

into some of the means by which pre-hospital delay time could be reduced. The 

targeting of modifiable behaviours could contribute to a reduction in pre-hospital 

delay. These behaviours include: the notification of another person about the 

presence of ACS symptoms; non-consultation with a GP in the presence of 

ACS symptoms and; direct access to the ED by ambulance in the presence of 

ACS symptoms. The potency and limitations of the studies reviewed here have 
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contributed towards the refinement of the current study, which is aimed at 

reducing patient pre-hospital delay time and delay-related behaviours.  

2.8 Interventions aimed at reducing pre-hospital delay time 

This section of the literature review examines interventions that have been 

carried out to date and their effectiveness in reducing pre-hospital delay time.  A 

total of nine published interventions were conducted between 1986 and 2014 

and all were aimed at reducing pre-hospital delay time. Of the nine 

interventions, six were before-and-after studies (Ho et al. 1989, Moses et al. 

1991, Bett et al. 1993, Blohm et al. 1994, Gaspoz et al. 1996, Naegeli et al. 

2011) and three were randomised controlled trials (Meischke et al. 1997, 

Luepker et al. 2000, Dracup et al. 2009). The majority of interventions were 

mass media interventions (Ho et al. 1989, Moses et al. 1991, Bett et al. 1993, 

Blohm et al. 1994, Gaspoz et al. 1996, Meischke et al. 1997, Luepker et al. 

2000, Naegeli et al. 2011). As the factors that influence responses to ACS 

symptoms are complex and ambiguous, it is not known whether media 

influences alone are sufficient to bring about the necessary behavioural 

changes. Efforts to reduce delay time have been largely unsuccessful to date 

(Kainth et al.  2004, Mooney et al. 2012), with only three studies reporting a 

reduction in pre-hospital delay times (Blohm et al. 1994, Gaspoz et al. 1996, 

Naegeli et al. 2011). The key points of the intervention studies conducted 

between 1986 and March 2014 and aimed at reducing pre-hospital delay are 

outlined in Table 1. 
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Table 1. Key points of intervention studies aimed at reducing pre-hospital delay time 

Study 
background 

Duration  Intervention  type & sample size The messages Results 

Ho et al. (1989)  
United States in 

 1986 /1987. 
 

2 
months. 
 

A 2 month public media education 
intervention comprising newspaper 
inserts, radio & television 
announcements.  
 
Sample size (N=890). 

Symptoms of acute 
MI and the 
importance of acting 
quickly. 
 

Time from onset of chest pain to receipt of 
definitive care. 
 
No significant earlier presentation time 
noted. 
 

Moses et al. 
(1991)  
United States.  
 
Study date not 
stated.  
 

2 years. 
 
 

Public education intervention 
comprising patient education 
brochures, television & radio 
advertising, public talks & posters.  
 
Sample size (N=1,793). 
 

The warning signs of 
a heart attack and 
the need to seek 
prompt medical 
attention were 
disseminated.  

Time from onset of symptoms until hospital 
presentation. 
 
No significant earlier presentation time 
noted. 
 

Bett et al. (1993) 
Australia in 1989. 
 

1 week  
 
 
 

An intensive media intervention. 
 
Sample size (N=809). 

The need to respond 
urgently to symptoms 
of suspected MI and 
the positive benefits 
of thrombolytic 
therapy. 

Time interval from symptom onset until first 
seeking help. 
 
No significant earlier presentation time 
noted. 
 

Blohm et al. 
(1994)  
Sweden in 
1986/1987. 
 

1 year  
 
 

A 3-week intensive media intervention 
followed by a 9 month maintenance 
period.   
 
Sample size (N=2,317) 

If pain lasts beyond 
15 minutes, dial 
immediately for 
ambulance transport 
to hospital. It may 
indicate MI. 

Time from onset of symptoms until hospital 
admission. 
 
Median delay time reduced significantly 
(p<0.001) 
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Study 
background 

Duration  Intervention  type & sample 
size 

The messages Results 

Gaspoz et al. 
(1996) 
Switzerland in 
1992.  

 

1 year. 
 
 
 
 

Multimedia intervention. 
  
Sample size (N=2,395). 
 

Information about chest pain, acute 
MI and thrombolysis was 
disseminated. 
 
 

Pre hospital delay was from onset of 
symptoms until arrival at the hospital. 
 Median delay time reduced by 25 
minutes during the intervention 
(p<0.002). 

Meischke et al. 
(1997) 
United States in 
1991.  
 

2 years. Mass media intervention. 
Sample size (N=5,444). 
 
        Control (N=1,343) 
Intervention (N=4,101) 
 

Information about acute MI 
symptoms, the importance of fast 
action and curability of acute MI. 
Also, the relevance of the 
emergency services in diagnosis 
and treatment.   

Defined as time from acute symptom 
onset to emergency department 
arrival. 
 
No significant earlier presentation 
time noted. 

Luepker et al. 
(2000) 
United States in 
1995.  
 

18 
months. 
 
 

 Mass media intervention.  
Sample size (N=9,633) 
 
        Control (N=5,051) 
Intervention (N=4,582) 

Symptom recognition and the need 
to act fast.  
 

From symptom onset until emergency 
department arrival. 
 
No significant earlier presentation 
time noted. 

Dracup et al. 
(2009) 
United 
States/New 
Australia Zealand 
in 
2002 – 2004.  

2 years. 
  
 

 Individualised educational 
intervention - randomised 2-
group experimental design. 
Sample size (N=3,522). 
  
       Control  (N=1745) 
Intervention (N=1777) 

Symptom information and 
emphasis on seeking care fast. 
 
 

Time from symptom onset to hospital 
presentation. 
 
No significant earlier presentation 
time noted. 

Naegeli et al. 
(2011) 
Switzerland in 
2007.  
 

15 weeks 
– divided 
into 9 
weeks & 6 
weeks.   
 

Multimedia intervention. 
  
Sample size (N=5006). 
 

Information about ACS symptoms, 
importance of rapid intervention 
including the emergency numbers, 
instructions for resuscitation and 
automated external defibrillator 
use.  

Pre hospital delay was from the onset 
of symptoms until hospital admission.  
 
Median delay time reduced by 17 
minutes during the intervention 
(p<0.001). 
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2.9 Previous interventions  

The purpose of all the interventions was to reduce the time from ACS symptom 

onset until arrival at the hospital. The interventions were designed to educate 

people about the potential dangers of ACS symptoms and the benefits of early 

treatments. They focused on acute myocardial infarction symptoms and the 

importance of rapid access to care.  All interventions were aimed at the general 

public or at individuals at risk of developing ACS. The primary outcome 

measurement in all cases was the duration of pre-hospital delay in the presence 

of ACS symptoms.  In all studies the term pre-hospital delay represented the 

time from symptom onset until arrival at the ED or until the receipt of definitive 

care.   

 

Ho et al. (1989) conducted one of the earliest intervention studies following the 

era of angioplasty and thrombolysis. Data were collected for four and a half 

months either side of this two-month media intervention.  Pre-hospital delay 

times were compared before, during and after the intervention with no 

significant changes noted between the time periods.  Subsequently, a two-year 

public education media intervention was conducted in the State of Illinois 

(Moses et al. 1991). Pre-hospital delay times were measured before and during 

the intervention, using chart reviews.  The sample comprised patients who 

presented to the ED with at least one acute MI symptom, from a pre-defined list 

of symptoms. Pre-hospital delay time was unchanged when the study was 

concluded.  
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The importance of mortality prevention through rapid responses and use of 

emergency services was the thrust of an Australian National Heart Foundation 

intervention launched in 1989 (Bett et al. 1993). The benefits of new and pre-

existing therapies for MI management were widely publicised, with a view to 

reducing pre-hospital delay time. Median pre-hospital delay times were 

measured at three time-points; twice before and once after the intervention. No 

significant earlier presentation was noted following the intervention.  

 

Blohm et al. (1994) carried out a successful one-year media intervention.  The 

intervention used by these researchers was underpinned by motivational 

techniques, which were aimed at decreasing denial and increasing help-seeking 

behaviour and myocardial infarction symptom evaluation. These investigators 

reported a sustained forty minute reduction in pre-hospital delay time for three 

years beyond completion of the study.  While the same levels of sustained 

success were not reported by Gaspoz et al. (1996), their media intervention 

also demonstrated an overall reduction in median pre-hospital delay times of 

twenty-five minutes following the intervention. On sub-group analysis, pre-

hospital delay time was significantly reduced among men, but not among 

women in this study (Gaspoz et al. 1996).  Following a nationwide public 

intervention initiated by the Swiss Heart Foundation in 2008, median pre-

hospital delay times were reduced by 17 minutes (Naegeli et al. 2011).  

 

Three randomised controlled trials were reported (Meischke et al. 1997, 

Luepker et al. 2000, Dracup et al. 2009). The three differed significantly in terms 

of their design. Two were mass media interventions concerned with educating 
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the general public (Meischke et al. 1997, Luepker et al. 2000). The third was an 

individualised educational intervention aimed at individuals who were 

considered to be at risk of developing ACS symptoms (Dracup et al. 2009).  

These researchers sought to increase patients’ knowledge about symptoms and 

improve attitudes and beliefs about seeking care in the presence of ACS 

symptoms.  

 

The earliest reported randomised controlled trial (Meischke et al. 1997) involved 

a brief mass media and direct mail intervention, which was targeted at those 

over 50 years of age. Following the intervention, median delay time between 

each of the three intervention groups and the control group was not statistically 

significant. The Rapid Early Action for Coronary Treatment Trial (Luepker et al. 

2000) was one of the largest intervention studies to date. This multi-site 

randomised controlled trial involved a community intervention in which twenty 

cities in the United States were paired with each other. Ten cities were 

randomised to intervention communities and ten to control or comparisons. The 

intervention cities were targeted with educational strategies. These included 

mass media, community organisations and public, professional and direct 

patient education.  Post-intervention median delay times were reduced in both 

groups, with no significant difference in delay time reported between them.   

 

The RCT reported by Dracup et al. (2009) differed from the other studies in that 

all recruits to this study had documented ischaemic heart disease.  The sample 

was recruited from the United States (56%), Australia and New Zealand (44%).  

In this study, the control and intervention groups received usual care from their 
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healthcare provider.  In addition, those randomised to the intervention group 

received an individualised education and counselling intervention, using 

motivational techniques.  These investigators reported no significant pre-

hospital delay time difference between the experimental and control groups at 

the end of the study.  

 

The outcomes of the various interventions on pre-hospital delay times have 

provided inconsistent results. Three interventions reported successful 

outcomes, while the remainder had no effect on pre-hospital delay time.  The 

reasons for these differences are not immediately apparent.  A collective 

appraisal of the interventions will provide insight into their strengths and 

limitations.  Issues surrounding the intervention designs, messages, objectives 

and durations may offer explanations as to why so few interventions to date 

have successfully reduced pre-hospital delay time.   

2.9.1 Intervention designs, delivery and outcomes 

One of the primary objectives of all interventions was to evaluate their 

effectiveness on pre-hospital delay time in ACS. All were multi-media public 

education interventions, except the intervention by Dracup et al. (2009), which 

exclusively used an individualised approach to reduce pre-hospital delay time 

(Dracup et al. 2006).  The three researchers that reported a reduction in pre-

hospital delay following their interventions were Naegeli et al. (2011), Blohm et 

al. (1994) and Gaspoz et al. (1996).  

 

The target population differed in some cases, with target groups ranging from 

whole communities (Ho et al. 1989, Moses et al. 1991, Bett et al. 1993, Blohm 



47 

et al. 1994, Gaspoz et al. 1996, Luepker et al. 2000, Naegeli et al. 2011) to 

subgroups within communities (Meischke et al. 1997) and individuals (Dracup et 

al. 2009). Two of the randomised controlled trials included individualised 

teaching for those assigned to their intervention groups (Luepker et al. 2000, 

Dracup et al. 2009). This individualisation of intervention delivery was unique to 

these researchers.  The third RCT involved a brief mass media promotion 

followed by a direct mailing system, which was aimed at households where 

dwellers were fifty years and older (Meischke et al. 1997).  

 

The randomised controlled trial is the most reliable guide to providing research 

evidence about what works in practice (Torgerson & Torgerson 2008).  

However, attempts at conducting mass media interventions using randomised 

controlled trials have been met with unsuccessful outcomes (Meischke et al. 

1997, Luepker et al. 2000). This may be because with mass media 

interventions, individuals assigned to control groups have greater potential to be 

exposed to some or all of the intervention messages and consequently, may 

respond in accordance with the intervention to which they are exposed.  

Evidence to this effect was reported in anti-smoking interventions, where high 

recognition of messages was identified in areas where interventions had not 

been broadcast (Brown et al. 1990). Consequently, with respect to the 

interventions aimed at reducing pre-hospital delay, any media exposure to 

intervention messages could have impacted on pre-hospital delay time in both 

groups. This risk of contamination between groups cannot be controlled for and 

is impossible to measure when media messages are used in individual 
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communities as part of a randomised controlled trial. The inclusion of true 

control groups in mass media evaluations is almost impossible.  

 

The successful mass media interventions were observational designs with 

consecutive phases (Blohm et al. 1994, Gaspoz et al. 1996, Naegeli et al. 

2011).  However, it has been acknowledged that an alternative design would 

have been preferable, as a concurrent observation of two groups, with only one 

group exposed to the message would provide more reliable evidence (Gaspoz 

et al. 1996, Naegeli et al. 2011). Studies without true control groups are limited 

in so far as it cannot be ascertained whether their success was attributable to 

the interventions alone, or to other confounding variables.  Moreover, Torgerson 

& Torgerson (2008) contend that inferring causality from non RCTs can lead to 

the implementation of ineffective or harmful interventions. While these studies 

indicate that media interventions have the potential to reduce pre-hospital delay 

times, clear inferences cannot be drawn from them. 

 

The individualised intervention design offers an alternative to that of mass 

media designs. To date, this approach has not been widely used as an 

intervention. Luepker et al. (2000) partially used direct patient education by 

confining it to those who attended clinics and had a history or risk factors for 

coronary heart disease. Dracup et al. (2009) focused exclusively on an 

individualised intervention. The intervention by Dracup et al. (2009) was aimed 

specifically at individuals who were known to have ischaemic heart disease. 

The individualised intervention design provides a forum for the inclusion of 

family or other relevant individuals.  This is significant because research has 
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demonstrated that people generally consult with another person before seeking 

assistance when they develop symptoms of ACS (McKinley et al. 2004). 

 

The individuals that were originally recruited by Dracup et al. (2009) were the 

same people whose post-intervention pre-hospital delay times were measured. 

However, there were no baseline data measurements available. While the 

sample size was large and randomisation took place, the availability of baseline 

data would have provided an opportunity to demonstrate that the randomisation 

procedure was effective in producing groups that were similar in all 

characteristics. If a pre-intervention difference existed between the groups, this 

would need to be controlled for during data analysis to prevent a threat to the 

study’s internal validity. Therefore, the collection of baseline and post-

intervention data would have strengthened the design of this intervention.  

2.9.2 The key intervention messages 

A variety of media methods including television, radio shows and advertising 

was used in addition to billboard signs, public transport announcements and 

printed material.  The intervention messages were centred on the necessity to 

access care promptly in the presence of ACS symptoms.  Some also 

incorporated messages about ACS symptom recognition (Ho et al. 1989, Moses 

et al. 1991, Meischke et al. 1997, Luepker et al. 2000, Dracup et al. 2009, 

Naegeli et al. 2011). The remainder either excluded references to symptoms or 

placed less emphasis on them (Bett et al. 1993, Blohm et al. 1994, Gaspoz et 

al. 1996). The only intervention that offered direct and clear advice about non-

consultation with a GP and about disclosing the presence of symptoms to 

another person was Dracup et al. (2009). However, among the other eight 
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interventions, the avoidance of consultation with a GP was implied through their 

recommendation to phone directly for an ambulance in the presence of ACS 

symptoms.  

 

Some researchers also used slogans to complement their message (Ho et al. 

1989, Bett et al. 1993, Blohm et al. 1994, Gaspoz et al. 1996, Meischke et al. 

1997, Naegeli et al. 2011). The slogans used by the studies reporting 

successful outcomes were very short. The slogans were: “Hjarta-Smarta-90 

000”, which translates into “Heart-Pain-90000”, was used by Blohm et al. 

(1994), while “Heart attack? Every minute counts! Call 144!, was the slogan 

adopted by Gaspoz et al. (1996). The slogan “HELP: Act Correctly-Saving 

Lives”, was used in the Swiss Heart Foundation intervention (Naegeli et al. 

2011). The slogans used by Bett et al. (1993) and Meischke et al. (1997) were 

of similar content to those of Blohm et al. (1994), Gaspoz et al. (1996) and 

Naegeli et al. (2011). 

 

Despite their suggestion that television is the most effective form of media in 

Sweden, the intervention by Blohm et al. (1994) was the only mass media 

intervention not delivered through the medium of television. Yet, in contrast to 

the majority of those that used television promotion, these researchers reported 

successful outcomes. The media interventions in the Swiss studies were 

particularly targeted at men (Gaspoz et al. 1996, Naegeli et al. 2011), and it was 

among men that the noted effects of the intervention were most pronounced. A 

message directed at men in this way can reinforce the notion that heart disease 

is a male problem and consequently the intervention may have had little impact 
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on women.  It is important that all individuals who are at risk of ACS be informed 

about their predisposition to it.  

 

The message conveyed by Blohm et al. (1994) emphasised the presence of 

denial associated with ACS symptoms. These researchers used motivational 

techniques to reduce denial, teach self-evaluation of symptoms and teach the 

steps to take to get help. These may have been factors in its success.  

However, other studies generated similar types of messages, yet these were 

met with limited success (Meischke et al. 1997, Luepker et al. 2000, Dracup et 

al. 2009). Moreover, the relationship between denial and pre-hospital delay has 

not been well researched or established empirically. Some authors suggest that 

there is a positive correlation between denial and pre-hospital delay time 

(Dracup et al. 1995, Alonzo & Reynolds 1997, Perkins-Porras et al. 2008), while 

others dispute this association (Kenyon et al. 1991, Theisen et al. 1995).  

However, as Caldwell & Miaskowski (2002) suggest, the content of mass media 

intervention messages is one variable that may influence their outcomes. In 

conclusion, there is no evidence to suggest that the slogans or message 

content alone influenced the study outcomes.  

2.9.3 Duration of Interventions  

Intervention durations varied between studies. The shortest intervention lasted 

one week (Bett et al. 1993) and the longest was two years (Moses et al. 1991, 

Meischke et al. 1997). Two of the successful interventions were of twelve month 

duration (Blohm et al. 1994, Gaspoz et al. 1996), while the other was fifteen 

weeks (Naegeli et al. 2011). The fifteen-week intervention was divided into two 

stages. This meant that six months after the initial exposure to the intervention, 
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the messages were reinforced again. It has been suggested that the 

reinforcement and repetition of information has the potential to increase the 

saliency of intervention messages (Dracup et al. 2009).   

 

The intervention by Blohm et al. (1994) began with an intensive phase which 

was followed by a maintenance phase for a more prolonged period.  This was 

also the case for other studies (Moses et al. 1991, Meischke et al. 1997). While 

Blohm et al. (1994) suggest that their systematic sustained year of public media 

information may have been a factor in the success of their study, the intensity 

and focus of their intervention was not dissimilar to those that were of equal or 

greater duration (Moses et al. 1991, Meischke et al. 1997).  The duration of 

interventions was not in itself reflective of success or failure and there was no 

rationale given by the researchers for their intervention durations.   

2.10 Samples and sampling 

2.10.1 Sample size 

Pre-intervention sample sizes ranged from 401 (Ho et al. 1989) to 9,633 

(Luepker et al. 2000). Post-intervention sample sizes ranged between 489 (Ho 

et al. 1989) and 51,410 (Luepker et al. 2000). The sample sizes among the 

studies that reported successful outcomes ranged from 2,126 (Blohm et al. 

1994) to 5,006 (Naegeli et al. 2011).  Sample size therefore, does not appear to 

be a factor in determining study successes, as no clear trend was noted 

between successful outcomes and sample sizes. The only researchers that 

referred to their power calculations in their statistical analyses were those who 

conducted RCTs (Meischke et al. 1997, Luepker et al. 2000, Dracup et al. 

2009).  
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2.10.2 Population characteristics  

The use of various approaches to participant recruitment and reporting of data 

makes it difficult to compare studies. Inclusion criteria were generally broad and 

were inconsistent between the studies. While some researchers had younger 

age as an exclusion criterion (Ho et al. 1989, Meischke et al. 1997, Luepker et 

al. 2000, Naegeli et al. 2011), the remainder did not exclude individuals based 

on their age (Moses et al. 1991, Blohm et al. 1994, Gaspoz et al. 1996, Dracup 

et al. 2009).  Four interventions were targeted at specific age groups (Ho et al. 

1989, Meischke et al. 1997, Luepker et al. 2000, Naegeli et al. 2011). Although 

data for the entire population were included, Meischke et al. (1997) targeted 

households where the head of house was at least 50 years of age, while 

Naegeli et al. (2011) stated that their intervention was aimed at younger 

patients and included anyone less than 75 years. Luepker et al. (2000) and Ho 

et al. (1989) targeted those over 30 and 35 years, respectively. The targeting of 

interventions at those over a particular age could result in the message being 

overlooked by a potentially high-risk younger group.  The risk of developing 

heart disease at a younger age is increased for individuals who have a family 

history of heart disease (Graham et al. 2007).  Therefore, it may be more 

beneficial to target interventions at individuals who are at greatest risk of an 

ACS event, irrespective of age.   

 

Although the interventions reviewed here were concerned with acute myocardial 

infarction (MI) symptoms and rapid access to care, many studies did not confine 

their samples to those diagnosed with ACS or acute MI (Ho et al. 1989, Moses 

et al. 1991, Bett et al. 1993, Gaspoz et al. 1996, Meischke et al. 1997, Luepker 
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et al. 2000, Dracup et al. 2009). Most samples comprised those admitted with 

chest pain or those with suspected acute MI. This makes it difficult to draw 

conclusions, as some study samples were diagnosed with ACS (Naegeli et al. 

2011), others were at high risk of ACS (Blohm et al. 1994, Gaspoz et al. 1996, 

Dracup et al. 2009), while others had the potential to be at low or high risk of MI 

(Moses et al. 1991).  The studies that reported successful reductions in pre-

hospital delay times had samples that were definitively diagnosed with ACS or 

at risk of its development.   

 

The studies that demonstrated effectiveness of interventions in reducing delay 

times were carried out in Sweden and Switzerland. These countries have 

universal health insurance schemes, which entitle all citizens to healthcare 

services (Commonwealth Fund 2010). Conversely, the issue of medical 

insurance and costs of seeking care are known barriers to health-seeking 

behaviour in the United States (Smolderen et al. 2010). Five of the nine 

interventions comprised samples from the United States (Ho et al. 1989, Moses 

et al. 1991, Meischke et al. 1997, Luepker et al. 2000, Dracup et al. 2009). This 

may account for the differences found between studies within and outside the 

United States. According to Randolph & Viswanath (2004), mass media 

intervention success is dependent on the nature of the environment that 

facilitates the behavioural change being promoted.  If healthcare facilities in 

Sweden and Switzerland are readily accessed, then this may have been a 

factor in the outcomes of all three studies that reported a reduction in pre-

hospital delay time.   
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2.10.3 Recruitment  

Only two researchers (Ho et al. 1989, Dracup et al. 2009) referred to the issue 

of informed consent in their studies.  It was unclear from the majority of 

interventions whether recruits were aware or notified that their data were 

included.  In addition to approaching potential recruits and inviting them to 

participate, Dracup et al. (2009) also advertised the study in strategic locations 

where it would be seen and noticed by prospective participants who then made 

contact with the researchers to volunteer their willingness to participate.  It is 

unclear how many people were recruited through this voluntary mechanism and 

how many were approached and invited to participate by the researchers.  

While it is accepted that participation in research is always voluntary, the 

recruitment through advertising has the potential to exclude the less gregarious 

in society. Accordingly, from a statistical perspective, the exclusion of a 

particular cohort could have implications for the study’s results in terms of 

representation. On the other hand, the sample size was large and 

randomisation took place.  

2.11 Data collection 

The method of data collection varied between studies. Chart audits and 

interviews were the predominant methods used.  In some studies, data were 

collected directly from patients or witnesses by designated research assistants 

or hospital staff. This information was then cross-referenced against the 

documented information in the medical or nursing notes (Ho et al. 1989, Blohm 

et al. 1994, Gaspoz et al. 1996, Luepker et al. 2000, Dracup et al. 2009). Others 

confined data collection to face to face interviews only (Bett et al. 1993).  The 

remainder obtained their pre-hospital delay time data from registries, hospital 
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records or medical charts (Moses et al. 1991, Meischke et al. 1997, Naegeli et 

al. 2011). The preparation of the data collectors in advance of data collection 

was referred to by some researchers (Meischke et al. 1997, Luepker et al. 

2000, Dracup et al. 2009). Where more than one data collector is assigned to a 

study, equivalence should be ascertained by performing inter-rater reliability 

testing. However, this was not referred to in some studies (Ho et al. 1989, 

Moses et al. 1991, Bett et al. 1993, Blohm et al. 1994). The two studies that 

reported a reduction in pre-hospital delay time collected data directly from 

patients and cross checked the findings against the medical notes (Blohm et al. 

1994, Gaspoz et al. 1996).  

 

Some studies had dedicated staff assigned to the collection of information on 

pre-hospital delay time (Gaspoz et al. 1996, Meischke et al. 1997, Dracup et al. 

2009). Others combined designated research staff with hospital staff (Blohm et 

al. 1994, Luepker et al. 2000). Coronary care nurses collected data for Bett et 

al. (1993). Sampling details were not explicit in all studies (Ho et al. 1989, 

Moses et al. 1991, Naegeli et al. 2011). Two studies that reported reductions in 

pre-hospital delay times referred to the collection of data by research personnel 

(Blohm et al. 1994, Gaspoz et al. 1996). While it was not stated explicitly, the 

implication was that these individuals were trained for this purpose. Two studies 

explicitly stated that their pre-hospital delay time data collectors had received 

specific training (Luepker et al. 2000, Dracup et al. 2009). The remainder made 

no reference to the extent of training provided or to reliability issues. This is 

significant, as the issue of equivalence is important to the minimisation of 
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measurement errors in studies where data are collected by more than one 

person. 

 

Blohm et al. (1994) interviewed patients within 24 hours of their admission to 

coronary care, while Gaspoz et al. (1996) did not disclose the time lapse 

between the event and the interview.  In one study, individuals were telephoned 

to ascertain details of their event four to eight weeks afterwards (Ho et al. 

1989).  The prompt collection of face-to-face data and its verification against 

documented notes has the greatest potential to maximise information accuracy, 

as information can be cross-referenced and clarified simultaneously. This has 

been identified in other studies (Fukuoka et al. 2005). In addition, the collection 

of face-to-face data close to an event is less likely to be subject to recall bias 

(Pelter 2010).  

 

2.12 Outcome measures 

The primary outcome measured in all interventions was pre-hospital delay time. 

The majority of studies defined pre-hospital delay time as the time from 

symptom onset until arrival at the ED or hospital (Moses et al. 1991, Blohm et 

al. 1994, Gaspoz et al. 1996, Luepker et al. 2000, Dracup et al. 2009, Naegeli et 

al. 2011). Other investigators defined it as the time from acute symptom onset 

until arrival at the ED (Ho et al. 1989, Meischke et al. 1997). In one study (Bett 

et al. 1993), pre-hospital delay time was measured from symptom onset until 

first seeking help.  The definition of seeking help was not explicitly stated, 

although, from the study results it would appear that arrival at a hospital was the 

point at which help was sought.   
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There was also inconsistency across studies with respect to defining ACS 

symptoms and their interpretation. In the studies reviewed, symptoms were 

either poorly defined (Bett et al. 1993, Blohm et al. 1994, Gaspoz et al. 1996, 

Meischke et al. 1997, Luepker et al. 2000), restricted to pain (Ho et al. 1989) or 

not defined and taken from a broad range of potential symptoms (Moses et al. 

1991). Precise details about symptom onset are crucial for interventions 

concerned with pre-hospital delay times (Mackay et al. 2014). It was not 

possible to ascertain what constituted an acute symptom from those studies 

whose operational definitions were poorly delineated. Consequently, an 

accurate estimation of study comparisons was difficult, as important information 

was indeterminate or differed between studies.  

 

It was also difficult to draw comparisons between studies with respect to pre-

hospital delay times. Ho et al. (1989) reported pre-intervention delay times by 

grouped-time variables, without reporting an overall median delay.  This 

omission rendered it difficult to draw accurate comparisons between this study 

and the others. With the exceptions of Meischke et al. (1997) and Dracup et al. 

(2009), pre-intervention pre-hospital delay times were measured and reported.  

Reported median pre-intervention pre-hospital delay times ranged between 

studies from 1.0 hour (Bett et al. 1993) to 3.0 hours (Blohm et al. 1994, Gaspoz 

et al. 1996, Naegeli et al. 2011). Two of the nine studies reported a baseline 

pre-hospital delay time of less than 105 minutes (Moses et al. 1991, Bett et al. 

1993).  An attempt by Bett et al. (1993) to improve on pre-hospital delay times 

that were already within target treatment times seems both unnecessary and 

unfeasible. Likewise, the median pre-hospital delay time of 103 minutes 
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reported by Moses et al. (1991) is also very close to recommended time to 

treatment. Pre-intervention pre-hospital delay times of approximately one to one 

and a half hours obviate the need for any additional intervention, as an 

expectation for improvement would be unrealistic and unnecessary. Three 

researchers reported a statistically significant reduction (p<0.001) in post-

intervention median pre-hospital delay times (Blohm et al. 1994, Gaspoz et al. 

1996, Naegeli et al. 2011). Pre-intervention pre-hospital delay times were longer 

in these than in other studies, with median pre-hospital delay times of 3.0 hours 

reported. 

 

In the case of mass media interventions, some researchers measured pre-

hospital delay time during the intervention (Moses et al. 1991, Gaspoz et al. 

1996, Luepker et al. 2000), while others measured this variable during and 

immediately following the intervention (Ho et al. 1989, Blohm et al. 1994, 

Meischke et al. 1997).  Pre-hospital delay time was measured only after the 

intervention had ended in other studies (Bett et al. 1993, Naegeli et al. 2011). 

Variation in data collection times may account for the differences in study 

outcomes. A feature of one of the successful interventions was the extension of 

data collection for three years beyond the intervention delivery (Blohm et al. 

1994).  

 

Dracup et al. (2009) measured the impact of their intervention when patients 

presented to an ED with ACS symptoms. This study differed from all others, in 

that those who received the intervention and those who did not, were the same 

individuals whose data were recorded in the post-intervention period. Pre-
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hospital delay time data in this study were from those who were admitted to the 

hospital with ACS symptoms following the intervention. The study was of two 

year duration, but only data on the first subsequent presentation to the ED 

following the intervention were included in the study. 

 

Two of the studies that reported a reduction in pre-hospital delay time measured 

pre-hospital delay time during the intervention and beyond (Blohm et al. 1994, 

Gaspoz et al. 1996).  The medium to long term impact of an intervention is more 

easily discerned with on-going follow up.  Similarly, restricting the examination 

of pre-hospital delay time to the precise duration of an intervention precludes 

the detection of its potential longer-term effects.   

2.13 Disseminating intervention messages  

There is evidence to suggest that mass media intervention messages increase 

public awareness and, in doing so can potentially influence people’s thinking 

and learning (Ho et al. 1989, Goldberg et al. 1992, Eppler et al. 1994, Buckley 

et al. 2007). This is not to suggest that they are effective in altering behaviour.  

Mass media interventions do not take cognisance of how people learn or 

internalise information. Their effectiveness is therefore dependant on the 

characteristics of the target population. Those who are exposed to the message 

need to have an ability to execute the proposed behaviour in order to effect a 

change.  This assumes a level of knowledge, understanding and willingness on 

the part of the target group.  However, the knowledge-behaviour gap is well-

documented (Valente et al. 2006) and knowledge and understanding cannot 

guarantee an alteration in behaviour. Moses et al. (1991) suggest that it is 

difficult to alter public behaviour on a broad basis, while Ho et al. (1989) urge 
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that public education programmes be of longer duration and be repeated at 

frequent intervals in an attempt to modify human behaviour.  Yet, it is difficult to 

sustain awareness of a message in an intervention, as people tend to normalise 

unpleasant information (Alonzo & Reynolds 1997).  

 

Irrespective of how well-designed mass media educational interventions are, 

they will have limitations.  These interventions have the potential to expose 

everybody to the same message and thus preclude targeting those at greatest 

risk of a coronary event.  As a consequence, there is no means of determining 

which individuals internalise the messages conveyed regarding symptom 

presentation and appropriate actions.  Some may perceive that the messages 

are targeted at individuals other than themselves.   

 

There is evidence to suggest that some GPs are unaware of, or do not 

appreciate the consequences of patient delay in an ACS event (Dracup et al. 

2006). However, it is well recognised that individuals with ACS symptoms 

frequently attend their GP instead of going directly to the ED (Pattenden et al. 

2002). A mass media intervention message may impact on GPs as well as 

patients. Consequently, an improvement in pre-hospital delay time could result 

from an increased acceptance of the need for reduced delay time by GPs, as 

opposed to patients.  While this may have the desired effect of reducing pre-

hospital delay during the study, the longer term outcome might be less 

successful if the general public fail to embrace the intervention message.  
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With so few mass media studies reporting successful outcomes, Blohm et al. 

(1996) propose that new media interventions be established in an effort to alter 

behaviour around delay in ACS.  Caldwell and Miaskowski (2002), on the other 

hand suggest that an individualised approach to teaching symptom evaluation 

to those at greatest risk might be worth considering.  Irrespective of the design 

chosen, all interventions will have inherent strengths and weaknesses.  The 

limitations of mass media interventions may in some way account for their 

general failure in achieving reductions in pre-hospital delay time in ACS.  

2.14 The successful interventions 

The studies that reported successful outcomes following their mass media 

interventions (Blohm et al. 1994, Gaspoz et al. 1996, Naegeli et al. 2011) were 

similar to other studies in terms of population, study durations, variables 

measured and baseline pre-hospital delay time. Yet, none of the other studies 

reported a reduction of significance in pre-hospital delay times following their 

interventions.  These studies (Blohm et al. 1994, Gaspoz et al. 1996, Naegeli et 

al. 2011) had some distinguishing features that may have influenced their 

outcomes.  Conducted in Sweden and Switzerland, they were the only studies 

conducted in Europe. In contrast to the United States, Sweden and Switzerland 

are renowned for universal healthcare provision. In addition, it has been 

suggested that all people in Sweden over the age of eight years are literate 

(Blohm et al. 1991), and the majority of people read the daily newspapers, 

through which intervention messages were disseminated.  Consequently, the 

target population in these countries may have been more exposed to the 

intervention message.  
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The pre-intervention pre-hospital delay time of 3.0 hours in these studies was 

longer than other reported baseline pre-hospital delay times.  A pre-hospital 

delay time that is originally longer may be more amenable to change than one 

that is already short or relatively short.  This finding may have been a factor in 

the studies’ reported successes. The majority of other studies reported pre-

hospital delay times of between 2.41 hours (Dracup et al. 2009) and 2.6 hours 

(Ho et al. 1989). The successful studies reported post-intervention pre-hospital 

delay time reductions of between 17 (Naegeli et al. 2011) and 40 minutes 

(Blohm et al. 1994). The post-intervention pre-hospital delay times in these 

studies are more reflective of the reported pre-intervention pre-hospital times in 

other studies (Ho et al. 1989, Luepker et al. 2000). 

 

Although not unique to these studies alone, the research design may have 

influenced the outcomes. In these studies, comparisons were made at various 

points in the post-intervention phase. In the case of the two older studies 

(Blohm et al. 1994, Gaspoz et al. 1996), data were collected directly by 

designated research personnel and confirmed by cross-referencing against the 

case notes. With respect to the intervention by Naegeli et al. (2011), data were 

also cross-checked and clarified by the data centre. The cross-checking of data 

adds to the reliability of the information generated. These studies differed 

slightly from others in that their message emphasis was short and the main 

ACS symptom to which they referred in their advertisements was chest pain. 

Blohm et al. (1991) referred to their deliberate use of a single message, which 

they hoped would capture people of all ages.   
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While the successful studies did not display major distinguishing features 

compared with those that reported no success, there were some differences 

between the two. Cultural differences that may exist between Sweden and 

Switzerland and the non-European countries may have been a factor in their 

success. The ease of access to healthcare provision in these countries, coupled 

with the longer pre-intervention pre-hospital delay times, may have influenced 

the outcomes. In addition, the rigorous attention to their data collection 

protocols, or a combination of all these factors, may have impacted on the 

results. However, the lack of a control group in both studies can be viewed as a 

limitation. 

 

Alonzo and Reynolds (1997) make several recommendations for educating the 

public. These include the provision of a clear and user-friendly algorithm to 

educate about signs and symptoms of ACS, the actions to take and the 

associated emotional sequelae. In addition, these researchers propose that 

those individuals, their relatives and lay others should be equipped with 

resources to cope with emotions such as denial, suppression or optimism in the 

face of ACS symptoms. Moreover, they suggest that it would be productive to 

provide personalised education to individuals who use maladaptive coping 

mechanisms.  Some of these features, such as the use of motivational 

techniques, were reported among the intervention studies that reported 

successful outcomes.  The literature suggests that the education of those who 

have been diagnosed with coronary heart disease and those who tend to deny 

the immediacy of signs and symptoms should be the focus of interventions 

(Alonzo & Reynolds 1997, Fox-Wasylyshyn et al. 2010). Furthermore, Van de 



65 

Werf et al. (2003) recommend that after an acute MI, patients at high risk of 

further events like re-infarction and death, be identified and intervening steps 

taken to prevent a recurrence. The above recommendations, in addition to the 

identified strengths and limitations of previous interventions, have been 

considered in an endeavour to develop an effective intervention for this study, 

which aims to reduce pre-hospital delay time in the Irish population.  

2.15 Summary of interventions 

The development of thrombolysis and angioplasty around 1985 heralded the 

emphasis of the benefits of prompt presentation to EDs with ACS symptoms.  

Problems regarding pre-hospital delay time have since been identified and a 

total of nine interventions have been conducted with a view to addressing this 

problem. Public education through mass media interventions have been the 

predominant choice of intervention. Those that used media interventions 

attempted to expose the public to their message through advertising, written 

material or public education fora. Only one pre-hospital delay time intervention 

was delivered through individualised education. The importance of seeking 

assistance rapidly was the primary focus of the studies; the majority of which 

also referred to the recognition of heart warning symptoms, particularly chest 

pain.  Evidence of effectiveness in reducing pre-hospital delay time came from 

three European studies, none of which were randomised controlled trials. Either 

individually or collectively, these studies: reported pre-intervention pre-hospital 

delay times in the region of 3.0 hours; had interventions that focused on brief 

succinct messages; used motivational techniques as part of the intervention 

and; addressed the role of denial associated with ACS symptoms.  These, 

among other factors such as standards of healthcare provision and cultural 
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issues may have been factors in their successful reduction in pre-hospital delay 

time.  

2.16 Conclusion 

The empirical evidence established from this review demonstrates the need for 

targeted reductions in patient pre-hospital delay time.  Future interventions 

should be informed by those previously conducted to help maximise this 

potential. They should include the identified strengths and weaknesses of past 

interventions with particular reference to those that reported successful 

reductions in pre-hospital delay time. While randomised controlled trials provide 

the strongest form of evidence, there are other factors to consider in the 

development of an intervention aimed at reducing pre-hospital delay time. The 

European Society of Cardiologists emphasised the need to target individuals 

who were at most risk of ACS.  This signals the necessity to consider an 

intervention aimed at individuals, as opposed to communities or groups. The 

individualised intervention approach has not been widely tested to date.   

 

Evidence from the literature supports the contention that patient pre-hospital 

delay time is contingent on patients’ behaviours in response to symptoms. 

Therefore, to accomplish a reduction in patient pre-hospital delay time in the 

presence of ACS symptoms, certain key behaviours should be addressed.  The 

behaviours that impact on patient pre-hospital delay time are cardiac symptom 

recognition, the use of ambulance as the means of transport to the ED, the non-

consultation with a GP in the presence of symptoms and the notification of 

another person that symptoms are present. Therefore, behaviours are affected 

not only by knowledge but also by thoughts and actions.  An intervention that 
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encompasses all of these would be important in the reduction of patient pre-

hospital delay time in the presence of ACS symptoms.  

 

Based on prior research, it appears that interventions should incorporate the 

role of denial in the context of behavioural responses to symptoms, together 

with the use of motivational techniques, which may engender empowerment of 

the individual. The argument for short and succinct intervention messages is 

also advanced through the literature. The development of further interventions 

to reduce pre-hospital delay must originate from optimum scientific evidence. 

Accordingly, the findings from the literature review and the recommendations 

made by other researchers have informed this study.  

 

2.17 Aim of the study 

The aim of this study was to test the effectiveness of an individualised 

educational intervention on patient pre-hospital delay time among patients 

diagnosed with ACS.  

 

Study outcomes and hypotheses 

1. To determine whether there was a difference in patient pre-hospital delay 

time between those randomly assigned to the control group and those 

randomly assigned to the intervention group. 

 

Primary hypothesis: Following the intervention, patients assigned to the 

intervention group will have reduced pre-hospital delay times if 

readmitted to an ED with ACS symptoms, compared to the control group.    
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2. To determine whether there was a difference in patient pre-hospital 

behaviours between those randomly assigned to the control group and 

those randomly assigned to the intervention group. 

 

Secondary hypothesis: Following the educational intervention, and in 

the presence of unresolved ACS symptoms, more patients from the 

intervention group compared to the control group will: use prescribed 

nitrates; alert another person to the presence of unresolved symptoms; 

avoid consultation with a GP and; use an ambulance to access the ED. 



69 

Chapter 3 Methodological considerations 

 

3.1 Introduction 

The need to reduce patient pre-hospital delay time among people experiencing 

ACS symptoms was highlighted in the literature review.  Yet, there have been a 

limited number of interventions aimed at reducing patient pre-hospital delay 

time. Of those that have been conducted, the majority have been outside 

Europe.  Switzerland and Sweden are the only European countries to have 

carried out successful interventions aimed at reducing pre-hospital delay time.  

Consequently, a decision was made to deliver an intervention aimed at reducing 

patient pre-hospital delay time for persons experiencing ACS symptoms in 

Ireland.  It was envisaged that the delivery of such an intervention would result 

in behavioural change, which would translate into reduced patient pre-hospital 

delay time in the presence of ACS symptoms.  

The strengths, limitations and recommendations from previously developed 

interventions emanated from the literature. These subsequently informed the 

decisions that were made with reference to the research design and type of 

intervention that was used in this study. Experimental designs have been 

credited as the most effective way to determine relationships between variables 

to enable understanding, prediction and control (Munhall 1982, Grove et al. 

2013).  Randomised controlled trials are the highest level of all experimental 

designs and their contribution to establishing cause and effect relationships with 

respect to intervention outcomes has been widely accepted (Feneck 2009, 

Bonell et al. 2012). They are grounded in the positivist paradigm, which is 
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based on the assumption that knowledge is independent and objective and can 

be used to predict and control phenomena.  While pre-test, post-test designs 

have been widely used in past interventions aimed at reducing patient pre-

hospital delay time, these designs generally cannot ‘design-out’ potential bias, 

unlike RCTs (Torgerson & Torgerson 2008, Feneck 2009). In light of this 

evidence, a randomised controlled trial was selected as the research design of 

choice for this study.   

 

The type of intervention delivered was also influenced by the literature review. 

Mass media and individualised interventions are the two types of interventions 

used previously.  Important limitations have been identified with respect to the 

use of mass media interventions. They are considered useful for changing 

attitudes, but their impact on behavioural change is at best, modest (Lau et al. 

1980, Leventhal et al. 1980, Cavill & Bauman 2004). While individualised 

interventions have not been widely tested, they are thought to have the greatest 

impact on behaviour (Taylor 1990, Strecher et al. 2002, Alm-Roijer et al. 2006, 

Dracup et al. 2006, Jensen et al. 2009).  Health policy advisors and researchers 

have advocated that individuals who are at greatest risk of an ACS event be 

targeted and educated about pre-hospital delay time and ACS. Given these 

considerations, a decision was made to deliver an individualised educational 

intervention, as opposed to one targeted at the general public. As with most 

interventions, the intervention used for this study was a complex intervention.  

 

Further aspects that warranted consideration in this study were the potential 

benefits of using motivational interviewing techniques and the need to address 
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the role of denial in recognising, acknowledging and responding to ACS 

symptoms.  It was decided that the intervention delivered in this study would be 

strengthened by incorporating these characteristics. This chapter discusses 

randomised controlled trials, their benefits and the criteria for their use. The 

chosen individualised educational intervention and the theoretical framework 

that underpinned it are also discussed, together with the rationale for their 

choice.    

3.2 The choice of research design: a randomised controlled trial 

Randomised controlled trials are used to evaluate various types of interventions 

for various purposes in various settings and in various populations of 

participants (Jadad & Enkin 2007).  For a study to be classified as an RCT, it 

must fulfil one main criterion, which is the random allocation of participants to 

the study groups. There are a number of classifications of RCTs. They can be 

classified according to the aspects of the intervention that they evaluate, the 

way in which participants are exposed to the intervention, the preferences of the 

investigators and participants, the units of analysis and the number of 

participants included in the trial.  

 

For this current study, the classification of RCT was according to how 

participants were exposed to the intervention.  There are three categories within 

this classification of design. These are the factorial design, the cross over 

design and the parallel design. The factorial design enables investigators to 

compare two or more experimental interventions together and individually.  In a 

cross-over design all of the study participants are given all of the interventions 

in successive periods. The interventions are received in random order in a 
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cross-over design (Jadad & Enkin 2007). In parallel design studies, each group 

of participants is exposed to only one of the study interventions. Parallel 

designs are the most frequently used and were deemed to be suited to this 

current RCT, where one group would be exposed to the intervention, while the 

other group would serve as a control group.   

 

Randomised controlled trials have been acclaimed as the gold standard for 

research into the effects of interventions in health care (Sackett et al. 1997, 

Richardson 2000, Hutchison & Styles 2010, Sidani & Braden 2011, Blackwood 

et al. 2010, Grove et al. 2013).  These experiments are characterised by the 

randomisation of participants, the use of control groups and a clear articulation 

of the independent variable (Poole & Jones 1996, Singh et al. 2011, Bonell et 

al. 2012). They provide a framework whereby relationships between 

phenomena can be tested and causal relationships formalised by systematic 

means (Poole & Jones 1996, Bonell et al. 2012). The positive advantages 

offered by RCTs include the testing of hypotheses, the ability to ascertain 

whether an intervention is effective and the capacity to compare the effects of 

interventions (Poole & Jones 1996, Blackwood et al.  2010, Bonell et al. 2012). 

Their power to standardise conditions, exert control over extraneous factors and 

reduce bias is viewed as the epitome of good practice (Blackwood et al.  2010). 

 

Randomised controlled trials are simple, yet powerful research tools that have 

the propensity to answer not only whether interventions work, but also how and 

for whom they work. They have been widely acclaimed in health-related 

research, as they optimise the means by which proposed changes in 
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healthcare, education and other areas of public policy can be influenced and 

evaluated  (Altman et al. 2001, Watson et al. 2002, Jadad & Enkin 2007). The 

generation of knowledge where cause and effect relationships can be 

established is important for the development of a knowledge base in nursing 

and clinical practice.  This design was viewed as appropriate in a study where 

an educational intervention would be delivered to individuals and its effect 

measured in terms of a dependent variable.  

3.3 Criteria for a randomised controlled trial  

While RCTs that are well-designed and effectively executed can provide the 

best evidence on health-care intervention efficacy, they must conform to 

specific design and implementation criteria (Jadad & Enkin 2007, Sidani & 

Braden 2011). Only then, can it be inferred with confidence that the observed 

differences in outcomes between the control and intervention groups were due 

to the intervention. In addition to the necessity for quality randomisation 

mechanisms, RCTs must fulfil the criteria of minimisation of trial bias and fidelity 

to the intervention (Bellg et al. 2004, Borrelli 2011). 

3.3.1 Randomisation mechanisms 

Randomisation in an RCT refers to the assignment of participants to one of the 

study groups by chance alone (Altman 2006).  Group allocation is normally 

determined randomly using a computerised random number generator or 

statistical calculator, which generates codes. Therefore, the allocation of 

participants to the study group is not influenced by the participant, the 

investigator or any other individual associated with the trial (Jadad & Enkin 

2007).  
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Quality randomisation of participants is contingent on two principles. These are 

the provision of a clear definition for investigators about the rules that govern 

participant allocation and an adherence to these rules by the investigators for 

the duration of the study (Jadad & Enkin 2007).  This is important in the conduct 

of an RCT, as according to statistical theory, the observed behaviour of random 

samples is reflective of the expected behaviour from a single population (Altman 

2006).  

 

The number and characteristics of participants allocated to study groups could 

differ during a study, even with the use of random allocation sequences (Altman 

2006). In an RCT it is ideal for the randomised groups to be balanced and 

identical.  If the control and intervention groups differed in size, this could 

potentially reduce the precision of estimates of the difference in treatment 

effects, and hence the efficiency of the intervention (Torgerson & Torgerson 

2008).  In light of this, strategies, such as block randomisation, can be used to 

minimise group size differences (Torgerson & Torgerson 2008).  

 

Block randomisation  

Block randomisation is often used to keep the numbers of participants in each 

group as close as possible in size (Altman 2006, Jadad & Enkin 2007).  Block 

randomisation can be achieved by setting up the random number generator to 

produce sequential numbers, which are divided into multiple blocks. In this way, 

equal proportions of control and intervention assignments are designated to 

each individual block (Jadad & Enkin 2007).  For example, blocks of twenty 

allocations could be produced in such a way that ten of these numbers would 
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be allocated to the control group and ten to the intervention group.  In this case, 

if a trial terminated ahead of schedule, the sample sizes between the 

randomised groups would differ by no more than ten.  

 

 3.3.2 Minimisation of trial bias 

The minimisation of trial bias is an important factor in the maintenance of quality 

RCT criteria. Trial bias can originate from the inception of a study to the 

interpretation of the disseminated results and can lead to an under or over 

estimation of the effects of an intervention (Jadad & Enkin 2007).  Group 

characteristic imbalances can be controlled for using random allocation to study 

groups, and trial bias can be further minimised through the concealment of 

group assignment from investigators and participants until such time as it is 

appropriate to divulge this information (Kunz et al. 2007).  This non-disclosure 

of group assignment is central to successful randomisation, as refusal to 

participate due to group preference could result in a sample unrepresentative of 

the target group (Jadad & Enkin 2007).  Trial bias can threaten the validity of an 

RCT and measures should be taken to protect against the main forms of bias, 

which are selection bias and ascertainment bias (Polit & Beck 2010).   

 

Selection bias  

The term selection bias refers to the formation of groups by a process other 

than through randomisation, or to the intentional exclusion of potentially eligible 

people from a study (Torgerson & Torgerson 2008). It is more likely to occur in 

situations where the personal characteristics or intended group allocation are 

known to, but inconsistent with the views of the investigator. Selection bias 
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should not arise in a well conducted RCT, where randomisation is correctly 

adhered to.  It can be prevented through the patient being formally entered into 

the study before group-allocation is divulged (Matthews 2000).   Randomised 

sampling eliminates the potential problem of selection bias, as it provides for 

equal opportunities for all participating individuals to be assigned to either study 

group (Altman 2006, Torgerson & Torgerson 2008, Blackwood et al. 2010). The 

effects of new interventions have been shown to be exaggerated in studies 

where group-allocation concealment did not occur (Chalmers et al. 1983).   

 

Ascertainment bias 

Ascertainment bias refers to the systematic distortion of the results or 

conclusions through knowledge of which intervention each participant received 

(Jadad & Enkin 2007). Ascertainment bias is prevented through a process 

called blinding, which keeps those involved in the trial unaware of group 

allocation for as long as possible. However, in some cases it is unethical or at 

times impossible to implement blinding across a trial at all levels (Jadad & Enkin 

2007, Feneck 2007, Friedberg et al. 2010). By their nature, some trials 

necessitate awareness by participants or interventionists of group-allocation 

(Feneck 2007, Blackwood et al. 2010).   

 

3.3.3 Intervention fidelity 

Intervention fidelity refers to the strategies used to ensure that the 

interventionist delivers the intervention in accordance with the specified trial 

protocol and design (Judge Santacroce et al. 2004, Sidani & Braden 2011, 

Grove et al. 2013).  Definitions and interpretations of fidelity vary slightly within 
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the literature, but all encapsulate the concepts of theoretical and operational 

fidelity. Theoretical fidelity refers to the design of the intervention, while 

operational fidelity is concerned with the actual implementation of the 

intervention (Bellg et al. 2004, Judge Santacroce et al. 2004, Leventhal & 

Friedman 2004, Sidani & Braden 2011). The preservation of intervention fidelity 

represents an adherence and competence by the interventionist to the delivery 

of the intervention.  Adherence refers to the extent to which the prescribed and 

proscribed elements of the intervention were delivered and avoided, 

respectively (Waltz et al. 1993).  This adherence should be in accordance with 

the original design or research plan (Judge Santacroce et al. 2004, Sidani & 

Braden 2011).  

 

Almost all interventions are complex interventions, of which intervention fidelity 

is an integral component. This is particularly the case for interventions 

associated with behavioural change (Campbell et al. 2013, Grove et al. 2013).  

Complex interventions are defined as interventions that contain more than one 

intervention element and may target more than one patient outcome (Aranda 

2008). They comprise various interconnecting parts that can act independently 

and interdependently (Medical Research Council 2000, Campbell et al. 2007).   

 

To increase fidelity in complex interventions, researchers should pre-determine 

the means by which they will assess and monitor intervention fidelity (Spillane 

et al. 2007).  An adherence to fidelity increases scientific confidence that 

changes in the dependent variable can be attributed to the independent variable 

(Bellg et al. 2004, Borelli et al. 2005, Borelli 2011). The Treatment Fidelity 
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Workgroup of the National Institutes of Health Behaviour Change Consortium 

(Bellg et al. 2004), among others (Spillane et al. 2007, Sidani & Braden 2011) 

have provided best practice guidelines that can be applied to maximise 

intervention fidelity.  

 

It is important for interventions to be implemented with minimal variation 

(Spillane et al. 2007, Waller 2009).  Variations are seen as drifts or deviations 

from the trial protocol.  This can arise if the intervention dose, components or 

method of intervention delivery is altered, or where there are inconsistencies in 

executing elements of the intervention across participants within or between 

research settings.  A variation in, or deviation from the intervention elements 

can weaken the effects of the intervention on the intended outcomes, which can 

result in variability in the observed outcomes.  

 

Increased variability in outcomes decreases the statistical power to detect 

significant effects between groups and reduces the magnitude of observed 

effect sizes (Bellg et al. 2004, Resnick et al. 2005). Strategies to enhance 

intervention fidelity include the careful selection and training of interventionists, 

the development and use of an intervention manual and monitoring of 

intervention implementation (Spillane et al. 2007, Sidani & Braden 2011). In 

addition to the above strategies, consideration should also be afforded to the 

receipt and enactment of treatment skills (Bellg et al. 2004).  
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Selection and training procedures  

The careful selection and training of interventionists is one means by which 

operational fidelity can be optimised. This should not be under-estimated, as the 

interventionist is vital to the delivery of the majority of interventions.  The 

interaction between the interventionist and participant can determine the 

participant’s level of appreciation of the value of the intervention and their 

motivation to adhere to it (DiMatteoa et al. 1993, Van Dam et al. 2003, Fuertes 

et al. 2007, Sidani & Braden 2011).  While currently there are no guidelines that 

specify the necessary attributes for interventionists, careful selection is 

recommended. The emphasis should be on positive characteristics including 

competence, formal training, licensing, experience, personality style and 

congruence between the interventionist and participant (Sidani & Braden 2011).  

 

Standardised training and preparation of interventionists is essential to 

maximise consistent intervention delivery (Spillane et al. 2007). Consistency 

among interventionists is contingent on the delivery of intervention training, the 

use of a standardised training manual and consistency among training providers 

(Bellg et al. 2004).  This enhances the potential for equivalence of delivery of 

the intervention across research sites, where more than one research site is 

used (Borrelli 2011). It is recommended that skill acquisition levels be monitored 

after training is complete, to check whether interventionist training was 

successful (Bellg et al. 2004).  Interventionist training should be on-going for the 

duration of a trial to reinforce the required competencies and to prevent a 

reduction in performance by the interventionist (Johnson & Remien 2003, 

Borrelli et al. 2005).  The effectiveness of the intervention training relies heavily 
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on the skills of the trainer and should be sufficiently comprehensive to address 

theoretical and practical issues (Spillane et al. 2007, Sidani & Braden 2011).  

 

The intervention manual and trial protocol 

The development of a trial protocol and an intervention manual is strongly 

recommended for any intervention, as these underpin treatment fidelity 

(Spillane et al. 2007, Sidani & Braden 2011).  The trial protocol refers to the 

step-by-step procedures to which the interventionist must adhere in carrying out 

all aspects of the intervention. The intervention manual provides the details of 

what to implement in the intervention. The manual and protocol increase the 

likelihood of the intervention being delivered uniformly across the research sites 

by different individuals (Bellg et al. 2004, Borrelli 2011). The use of rigorous 

procedures, such as standardised manuals, can minimise biases in studies 

where blinding of interventionists is not possible (Bellg et al. 2004, Friedberg et 

al. 2010).  

 

Monitoring intervention implementation 

Process evaluation refers to an assessment of a procedure or process.  In the 

case of complex interventions, it refers to a model of treatment fidelity 

associated with the performance of an interventionist in implementing an 

intervention (Spillane et al. 2007, Sidani & Braden 2011). This practice is 

important in accounting for variation in intervention delivery and intervention 

testing. It is an essential component of research trials that should be included to 

enhance internal and external validity and replication (Bellg et al. 2004, Resnick 
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et al. 2005).  It is of particular importance in multi-site trials, where there is 

greater potential for variation in the way the intervention is delivered and 

received (Herbert & Bø 2005, Oakley et al. 2006). 

 

 As the implementation of behavioural interventions in a systemised manner can 

be difficult and is not always possible (Wells & Sturm 1996, Leventhal & 

Friedman 2004), a variety of methods can be used to monitor intervention 

implementation. This enhances the reliability and validity of the intervention. 

These methods include the use of intervention manuals, in vivo or recorded 

observation, client or interventionist self-report evaluations, case conferences 

for intervention discussion, monitoring and testing treatment skills acquisition 

and field notes (Spillane et al. 2007, Sidani & Braden 2011).  

 

Leventhal and Friedman (2004) suggest that interventionists who are forced to 

follow strict procedures during the implementation of interventions among 

different individuals can fail to achieve the aims of the study.  While intervention 

fidelity is important, an intervention may work better if adaptation to the local 

context is permitted, as strict fidelity to a protocol can at times be inappropriate 

(Craig et al. 2008, Blackwood et al. 2010).  It has been suggested that rigid 

procedures be replaced with adaptation, where necessary and that 

documentation of procedures should be a requirement to achieve clearly 

defined outcomes (Leventhal & Friedman 2004).   
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Receipt of treatment  

Receipt of treatment refers to assisting participants to understand the 

intervention and monitoring their ability to do so. It necessitates engaging 

participants with the intervention and improving their ability to apply it at the time 

of its delivery (Bellg et al. 2004, Sidani & Braden 2011).  The use of questioning 

before and after delivering the intervention is one means by which this can be 

achieved and this is a recognised strategy in the maintenance of trial fidelity 

(Bellg et al. 2004).  

 

Enactment of treatment skills  

The enactment of treatment skills is the final stage of treatment fidelity.  It refers 

to the process of monitoring and improving participants’ performance of the 

intervention in real-life situations (Bellg et al. 2004). Suggested strategies for 

the enactment of treatment skills include in vivo interactions, such as real life 

observations or in the absence of these, role play sessions. Additional 

measures include the maintenance of contact with participants using follow-up 

phone calls or mail (Bellg et al. 2004).  

 

3.4 Trial quality and reporting 

To assess a trial accurately, readers require complete, clear and transparent 

information on the trial’s methodology and results (Schulz et al. 2010).  Critical 

appraisal of trial quality is impossible when details of research methods are not 

made explicit. Yet, such critical information is often omitted in trial reports (Chan 

& Altman 2005, Glasziou et al. 2008).  Consequently, with a view to improving 
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this process, the Consolidated Standards of Reporting Trials (CONSORT) 

statement was developed, which provides guidance for reporting RCTs (Schulz 

et al. 2010). The most recent CONSORT guidelines were issued in 2010 and 

comprise a 25-item checklist for RCT reporting.   

3.5 Choosing the intervention  

After the research approach was determined for this study, a further decision 

was required with respect to the exact type of intervention to be used.  An 

individualised intervention aimed at facilitating behavioural change, with a view 

to reducing patient pre-hospital delay time in response to ACS symptoms was 

considered to be most appropriate for the purpose of meeting the study aims.   

Furthermore, it was considered important that this intervention would address 

the role of denial in the presence of ACS and ideally draw on motivational 

techniques to enhance fostering of the intervention by the participant.  

Interventions designed to change behaviour are considered more effective if 

they are theory-based (Hafner & Kirscht 1970, Petrie et al. 2002).  The majority 

of studies into the reasons why people delay in the presence of ACS symptoms 

refer to theoretical perspectives or contain theoretical assumptions. 

Furthermore, complex interventions must be theoretically grounded (Bradley et 

al. 1999, Conn et al. 2001, Craig et al. 2008, Cleary et al. 2012). Therefore, it 

was necessary for this intervention to be based on a theoretical model.  

 

The model required for this study was one that could bridge the gap between 

the acquisition of health-related knowledge and the adoption of healthy 

behaviours.  While behaviour change is central to influencing health outcomes 

in general, risk-reducing behaviours and health behavioural change tend to be 
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quite poorly understood (Gholizadeh et al. 2010). However, it has been 

suggested that self-regulatory models provide a theoretical structure that can 

facilitate the acquisition of healthy behaviours (Maes & Karoly 2005, de Ridder 

& de Wit 2006). Furthermore, adherence is most effective among interventions 

that increase self-regulatory capabilities (de Bruin et al. 2012).  A model of self-

regulation was therefore considered for the current intervention.  

3.6 Self-regulation theory 

In broad terms, self-regulation refers to the on-going behaviours that individuals 

adopt with a view to attaining their personal goals (Boekaerts et al. 2000, Maes 

& Karoly 2005). It is a systematic process involving conscious efforts to 

modulate thoughts, emotions and behaviours to achieve the necessary goals in 

a changing environment (Carver & Scheier 1998, Cameron & Leventhal 2003). 

With respect to self-regulation, the term behaviour can include internal activities, 

such as thoughts and emotions in addition to observable actions aimed at goal-

attainment. The reference to environment in self-regulation refers to internal or 

external conditions that require regulation. Self-regulation theory includes a 

feedback loop process, whereby self-monitoring, goal setting, self-evaluation 

and strategy implementation processes occur cyclically, which guide personal 

goal decisions and behaviours.  

 

Self-regulatory models view the individual as an active problem-solver, whose 

behaviour reflects an attempt to ameliorate the gap between current health 

status and a goal or ideal state (Carver and Scheier 1998). Self-regulation 

differs from problem-solving in that it often involves on-going cyclical regulation 

of the self by the self, as opposed to the regulation of primarily external 
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problems (Leventhal et al. 2003). There are a variety of definitions of self-

regulation and many theories about its nature. However, there is general 

consensus in the literature that as part of self-regulation, the individual must 

have the ability to: self-monitor the internal and external environment; self-

evaluate goal states and; select and implement goal attainment strategies, all of 

which are functions of the feedback loop process.   

 

Self-regulatory models of health behaviour are advanced forms of traditional 

health behaviour models. Self-regulatory models of health behaviour draw on 

traditional theories, but are more advanced in that they attempt to address 

many of the limits of traditional models. Leventhal’s self-regulatory model of 

illness behaviour is one such model. This model is unique in that it is one of the 

few self-regulatory models that addresses coping and reasoning in response to 

a health threat (de Ridder & de Wit 2006). In the context of this study, the 

issues of coping and reasoning were viewed as important factors in responding 

to the presence of ACS symptoms.   

 

In a systematic review of theory-based studies concerned with pre-hospital 

delay time (Baxter & Allmark 2013), Leventhal’s self-regulatory model of illness 

behaviour was the theoretical framework most frequently cited. Previously 

conducted pre-hospital delay time intervention RCTs were based partly or 

wholly on the work of Leventhal and colleagues (Meischke et al. 1997, Luepker 

et al. 2000, Dracup et al. 2006). This model has been identified as the preferred 

model of choice for planning effective interventions, particularly those designed 

to reduce delay times (Leventhal et al. 1980, Dracup et al. 1995, Dracup & 
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Moser 1997, Alonzo & Reynolds 1998, Raczynski et al. 1999, Petrie et al. 2002, 

Walsh et al. 2004). The model can be used to explain the factors that affect 

behaviour in response to a health threat, such as the onset of ACS symptoms 

(Riegel et al. 2007). Leventhal’s self-regulatory model of illness behaviour was 

selected as the framework to underpin the intervention used in this study. The 

rationale for its choice was based on it being a specific model of illness 

behaviour that included coping and reasoning, its wide use in prior delay-time 

interventions and its applicability to this study.  

3.7 Leventhal’s self-regulatory model of illness behaviour 

Leventhal’s self-regulatory model of illness behaviour is presented in Figure 1. It 

provides a theoretical structure for understanding how, through the process of 

self-regulation, the individual interprets and responds to symptoms (Leventhal & 

Cameron 1987, Zerwic 1998, O' Donnell & Moser 2012, Scott et al. 2013). 

Leventhal’s self-regulatory model of illness behaviour proposes that in response 

to a health threat, such as the onset of symptoms, behaviour adaptations occur 

(Figure 1). These adaptations occur in three stages that are processed 

cognitively (problem-solving) and emotionally and are influenced by internal and 

environmental factors (Leventhal et al. 1983, Leventhal & Cameron 1987). 

Internal factors include age, personality and knowledge, while environmental 

factors include messages from family, friends and social and cultural 

environments (Gholizadeh et al. 2010).  The three stages are: the formation of 

an illness representation, the implementation of coping mechanisms and the 

appraisal of one’s status (Figure 1). The model is viewed as self-regulatory 

because in the presence of ill-health, or when good health is threatened, the 
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components of the model combine to motivate the individual to restore their 

health equilibrium.  

 

Illness representations are the focus of self-regulation (Leventhal et al. 1998). 

They are what individuals view as common sense definitions of a health threat.  

In acute illness, the representations of the health threat are structured around 

the five components of identity, cause, duration, consequences and control or 

cure (Leventhal 1970, Lau & Hartman 1983, Leventhal et al. 1999, Benyamini 

2009). When a health threat occurs, which is usually manifested as symptoms, 

the person’s level of perceived control over the illness and symptoms 

determines how he or she appraises the situation and adapts and regulates 

their behaviour.  Each individual goes through three steps or stages to solve the 

perceived problem.  These are dependent on cognition, coping and appraisal of 

the situation (Figure 1). Each stage has a cognitive and emotional component 

that co-exists in parallel (Leventhal et al. 1983, Leventhal & Cameron 1987). 
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Figure 1 Leventhal’s self-regulatory model of illness behaviour 



89 

3.7.1 The cognitive stage  

In the cognitive stage, the individual recognises that there is a threat to their 

health.  Based on cognitive processes, the individual creates a mental 

representation of the illness. These cognitive processes are derived from a 

variety of sources including pre-existing knowledge, attitudes and beliefs and 

internal (symptoms) and external (influential messages from others) stimuli 

(Figure 1).  The presence of a health threat is understood and resolved by 

checking the symptoms against pre-existing illness representations or 

“prototypes” (O' Donnell & Moser 2012, Scott et al. 2013).  The cognitive factors 

influence how the health-threat is evaluated and dealt with by the individual.  

The model suggests that the five main components of the representations 

include the symptoms being experienced (identity of the health threat), the 

perceived causes and consequences, the duration (time-frames) and perceived 

degree of cure or controllability (Leventhal 1970, Leventhal et al. 1999, O' 

Donnell & Moser 2012).   

 

From a cognitive perspective, individuals must interpret symptoms as a threat to 

their health before they consider the need to take action.  Individuals who 

correctly align symptoms with their pre-existing representations of illness are 

potentially more likely to behave appropriately when their health is threatened. 

Similarly, an incorrect match of symptoms to illness conceptions may account 

for adversarial health actions, including prolonged delay (Baumann & Leventhal 

1985, Scott et al. 2013). The person’s emotional responses to their experience 

will partially determine their ability to cope with and respond to the situation.  In 

the application of the cognitive phase of Leventhal’s self-regulatory model of 
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illness behaviour in this study, it was anticipated that individuals would correctly 

recognise their symptoms as potentially cardiac in origin.  From an emotional 

perspective, they would take control over their actions, avoid anxiety and 

symptom denial and act in accordance with the intervention in the presence of 

ACS symptoms.  

3.7.2 The coping/action plan stage  

According to the second stage of Leventhal’s self-regulatory model of illness 

behaviour, the individual draws on coping strategies to deal with the perceived 

health-threat.  Coping in this context refers to specific behavioural reactions to 

the health threat, such as self-treatment, seeking help or monitoring the 

symptoms.  When health is threatened, a plan of action is devised and initiated 

(Figure 1).  The presence of symptoms triggers the person to make behaviour 

adaptations, which are processed cognitively (problem-solving) and emotionally 

and are influenced by internal and environmental factors.  These factors impact 

on the person’s ability to cope with the health threat and the action required to 

reduce any identified risk (Leventhal et al. 1992, Cherrington et al. 2004).  

 

The motivation to cope with a health threat is generated in response to three 

factors: the illness representation, i.e. how the individual perceives the health 

threat, the possibilities for coping and the relationship between coping and the 

threat (Leventhal et al. 1983, Scott et al. 2013). Depending on the illness 

representation, varying coping strategies will be employed and action plans 

developed. These are influenced by the individual’s knowledge, attitudes and 

beliefs. Emotions also affect the individual’s ability to cope and act.  Based on 

personal fears or cognition, individuals who are faced with similar health threats, 
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may respond in different ways to similar situations. For example, if a person 

considers that their symptoms are related to cardiac pain, they may call the 

ambulance, whereas if the symptoms are considered to be related to a more 

benign cause like indigestion, the person may instead resolve to take an antacid 

(Dracup et al. 2006). Thus, the action plan or coping stage has an impact on the 

illness outcomes. Consistent with the intervention delivered in this study, it was 

considered that individuals would devote minimum time to attempting to control 

or cure the symptoms and the amount of time spent coping with symptoms 

before disclosing their presence to another person would also be very limited.   

3.7.3 The appraisal stage 

In the appraisal stage of the model, the person evaluates the effectiveness of 

their actions in reducing or eliminating the health-threat. A central feature of 

Leventhal’s self-regulatory model of illness behaviour is the ‘feedback loop’, 

where progress is reviewed, reassessed and altered in response to this 

appraisal stage.  It is through this feedback loop system that the self-regulatory 

process occurs, as the person gauges the success of their coping actions. If 

insufficient progress has been made, the person may resolve to re-evaluate 

things and alter their coping plan.  Additional coping plans may be formulated to 

help cope with and control emotions.  This means that the objectively-

represented health threats are controlled through cognitively-controlled 

processes, while the subjectively-represented threats to health are controlled 

emotionally (Leventhal et al. 1984).  

 

Leventhal advocates that the cognitive level of coping is primarily conscious, 

while coping at the emotional level tends to be automatic (Leventhal et al. 
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1984). These coping mechanisms may interact to mutually facilitate or interfere 

with each other (Leventhal et al. 1983).  Based on the intervention, it was 

expected that in the appraisal stage, the individual would recognise the potential 

for a cardiac diagnosis when self-management efforts, such as the use of 

nitrates to relieve symptoms, failed.  In doing so, it was anticipated that they 

would abandon attempts at further self-management, resolve to seek help and 

initiate the help-seeking process.  

The literature review substantiated the argument that pre-hospital delay can be 

influenced by cognitive, emotional and social factors. The framework offered by 

Leventhal’s self-regulatory model of illness behaviour incorporates cognitive, 

emotional and environmental responses to a health threat.  The factors that 

were identified from the literature as contributors to patient pre-hospital delay, fit 

within these three main categories of influence. This provided further 

justification for the adoption of Leventhal’s self-regulatory model of illness 

behaviour as a framework for the design of an intervention aimed at reducing 

patient pre-hospital delay time and altering behaviours known to affect delay-

time.  

3.8 The choice of intervention  

The intervention described (Dracup et al. 2006) and reported by Dracup et al. 

(2009) closely reflected the aims, objectives, research design and theoretical 

framework of the intervention that was intended for use in this study.  Their 

intervention was based on the recommendations of the National Heart Lung and 

Blood Institute Working Group on Educational Strategies to Prevent Pre-

hospital Delay in patients at High Risk for Acute Myocardial Infarction (Dracup 

et al. 1997a). The intervention was underpinned by Leventhal’s self-regulatory 
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model of illness behaviour (Dracup et al. 2006, Dracup et al. 2009).  In addition, 

these authors used an individualised educational intervention that incorporated 

motivational interviewing techniques. They also focused on the role of denial in 

the delivery of their intervention. It was therefore viewed as a potentially suitable 

intervention for use in this study.  However, prior to electing to adopt the same 

approach as Dracup et al. (2006), the components of the intervention were 

examined and considered in the context of the Medical Research Council’s 

framework for complex intervention development (Medical Research Council 

2000, Campbell et al. 2007, Craig et al. 2008). These are the guidelines most 

commonly used for the development of complex interventions (Corry et al. 

2013).  The intervention design, its feasibility and its potential efficacy were 

considered, to ensure it was an appropriate ‘fit’ for this current study in the 

context of complex intervention criteria and the intended research setting.  

 

3.8.1 Complex intervention criteria 

Consistent with complex intervention development and evaluation processes, 

the intervention should be underpinned by a theoretical framework that is suited 

to the intervention to be delivered (Bellg et al. 2004, Borrelli 2011). In addition, 

consideration must be afforded to the research problem and context.  

Leventhal’s self-regulatory model of illness behaviour, as a theoretical 

framework has been well-tested and validated and has been used in prior 

research.  It is widely accepted as a framework to depict and understand the 

help-seeking behaviours of persons who experience myocardial infarction 

(Dracup et al. 1995, Meischke et al. 1995b, MacInnes 2006) and treatment-

seeking behaviour in response to new symptoms (Leventhal et al. 1983, 
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Leventhal & Cameron 1987, McKinley et al. 2000, Dracup et al. 2006, 

Noureddine et al. 2006). It has been used to study risk-perception, illness-

prevention behaviour and symptom-response behaviours (Lau & Hartman 1983, 

Leventhal et al. 1983, Leventhal & Cameron 1987, French et al. 2002, 

Cherrington et al. 2004, Cameron et al. 2005, Hale et al. 2007). Leventhal’s 

self-regulatory model of illness behaviour was used in previous RCTs aimed at 

reducing pre-hospital delay time (Meischke et al. 1997, Luepker et al. 2000, 

Dracup et al. 2006). There were no identified reasons not to use it as the 

framework for delivering the complex intervention in the current study.  

 

3.8.2 The intended research setting 

The aims of this study were consistent with the central tenets of Leventhal’s 

self-regulatory model of illness behaviour.  The main criticism of this theoretical 

framework relates to its limited application in culturally and linguistically diverse 

groups (Murray et al. 2000, Sahin-Hodoglugil et al. 2003).  However, in the Irish 

context, this was not considered to be a likely problem. Although in recent 

years, Ireland has become somewhat more multi-cultural, it still remains 

minimally culturally and linguistically diverse. Furthermore, the majority of 

immigrants to Ireland are young and therefore unlikely to be recipients of the 

intended intervention at this time.  In light of this, Leventhal’s self-regulatory 

model of illness behaviour was considered suited to the intended research 

setting.  The intervention was originally written in the English language, which is 

the predominant language used in Ireland. The intervention content was easily 

transferred to the Irish population with respect to the graphics, terminology and 
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examples used to explain the content. There were no reasons identified that 

precluded its use in the Irish setting.   

 

As the proposed intervention and associated framework had been developed 

and tested in a previous study, a decision was made to seek permission from 

Dracup et al. (2006) to replicate their intervention in the current research 

context and to adopt the relevant research instruments. This permission was 

granted.  The means by which the intervention was delivered in this study will 

be presented in Chapter 4. In brief, the intervention comprised a 30-minute 

standardised, prescriptive educational script. This was followed by a 10-minute 

scenario and role-play session. The principles of motivational interviewing were 

used throughout.  

 

3.9 Principles of motivational interviewing 

Motivational interviewing was used previously (Blohm et al. 1994) and was 

considered a mechanism that would contribute to a reduction in patient pre-

hospital delay time.  Motivational interviewing is a style of collaborative 

conversation that strengthens a person’s individual motivation and commitment 

to change (Miller & Rollnick 2013). This form of therapeutic communication is 

often used to promote behavioural change through coaching, whereby one 

person acts as a helping professional for another (Brobeck et al. 2011, Dart 

2011, Miller & Rollnick 2013).  Since the development of motivational 

interviewing, some authors have written about its value and how it might be 

applied in practice (Dart 2011, Miller & Rollnick 2013). While there is variation in 

the terminology used among authors, the principles of motivational interviewing 
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are generally accepted by all. These are the expression of empathy, supporting 

self-efficacy, developing discrepancy and rolling with resistance.  

3.9.1 Expression of empathy  

The expression of empathy is one of the core principles of motivational 

interviewing (Miller & Rollnick 2002, Hohman 2012). It encompasses 

acceptance, which facilitates change, reflective listening and the expectation 

that ambivalence is normal (Dart 2011, Thompson et al. 2011). The qualities of 

empathy, therapeutic alliance and mutual goal agreement have been shown to 

have the greatest impact on the counsellor-participant relationship (Hohman 

2012). The expression of empathy enhances the therapeutic relationship, as the 

participant has a greater sense of personal comfort in sharing his/her 

perspective.  

3.9.2 Supporting self-efficacy  

Self-efficacy, which is linked with self-regulation, is concerned with perceived 

ability and the belief in an ability to succeed.  In supporting self-efficacy, the 

counsellor avoids imposing personal views on the participant.  Insights are 

provided into beneficial options and the responsibility for choosing and 

executing change remains with the participant. In all cases, self-efficacy is 

enhanced through praising participants’ efforts in taking an active role (Dart 

2011, Thompson et al. 2011, Miller & Rollnick 2013).  

3.9.3 Developing discrepancy  

The development of discrepancy is based on dissonance theory (Festinger 

1962). This theory proposes that individuals have values, goals and motivators 

and when the “ideal self” is not synchronous with the “current self”, a 
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discrepancy occurs. When the discrepancy is great enough, the person is ready 

for change (Hohman 2012). It involves assisting participants with the 

identification of their current status, where the participant, not the counsellor 

presents the argument for change (Dart 2011, Thompson et al. 2011). 

3.9.4 Rolling with resistance  

The principle of rolling with resistance has been described as potentially the 

most difficult of all (Dart 2011). This process involves non-opposition to 

resistance and the avoidance of arguing for change, both of which threaten 

autonomy and self-determination (Thompson et al. 2011, Hohman 2012, Miller 

& Rollnick 2013). From the perspective of the participant, challenging negative 

thoughts builds resistance, whereas facilitating an exploration of resistance, 

promotes feelings of acceptance and engagement (Dart 2011). The acronym 

FRAMES, which represents Feedback, Responsibility, Advice-giving, Menu of 

change options, Empathetic communication style and Self-efficacy, provides a 

guide to understanding motivational interviewing (Britt et al. 2004).  It was 

decided that the intervention to be delivered in this study would incorporate the 

principles of motivational interviewing. The means by which this was done is 

outlined in Chapter 4.  

3.10 Summary of choice of intervention and its framework 

The necessity for an intervention aimed at reducing patient pre-hospital delay 

time was recognised from prior research.  The decisions reached with respect 

to the design and form of intervention to be used for this purpose originated 

from the literature review. The contribution of RCTs to empirical knowledge 

generation was a major factor in the choice of research design, while the criteria 

for complex interventions determined the need for a theoretical framework 
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within which to situate the study.  Leventhal’s self-regulatory model of illness 

behaviour was selected as the framework to be used.  After due consideration, 

a decision was made to conduct this study by replicating in the main, a 

previously developed educational intervention (Dracup et al. 2006). The 

intervention was designed to prevent delay reactions by improving cognition, 

challenging emotional responses and influencing social factors that prolong pre-

hospital delay time.  The means by which the intervention was delivered and the 

operationalisation of the study will be outlined in the next chapter.  
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Chapter 4 Operationalisation of the study 

4.1 Introduction  

The purpose of this study was to test the effectiveness of an educational 

intervention on patient pre-hospital delay time in the presence of ACS 

symptoms. Using a parallel design RCT, the educational intervention was 

delivered to those participants assigned to the intervention group. An 

individualised educational intervention, which was underpinned by Leventhal’s 

self-regulatory model of illness behaviour, was chosen. The educational 

intervention was a replication of one previously designed and conducted by 

Dracup et al. (2006).  This chapter describes how the study was conducted in 

the research sites.  The content and delivery of the educational intervention will 

be presented initially. Detailed information will then be provided about the 

operational aspects of preparing for and carrying out data collection, executing 

the trial protocol and the other steps that were necessary to complete this RCT.  

The operationalisation of this study conformed to the Consolidated Standards of 

Reporting Trials (CONSORT) Guidelines (Schulz et al. 2010).  

4.2 The intervention content 

Following the collection of baseline data, the intervention was delivered to those 

participants who were randomised to the intervention group.  Where feasible, a 

family member or significant other was invited to be in attendance during the 

delivery of the intervention.  The exact content of the educational intervention 

was contained in the intervention manual and is presented in Appendix 1. The 

intervention script was prescriptive, which ensured that each intervention 

session was of an approximate fixed duration and frequency and thereby 
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standardised across sites.  In addition to the intervention script, the intervention 

manual contained colourful pictures and large text, which supplemented the 

main teaching points of the intervention.  It took approximately forty minutes to 

deliver the intervention. This time was broken down into thirty minutes of 

prescriptive, standardised education and ten minutes of individualised scenario-

based rehearsal of the intervention messages. Throughout the intervention, the 

interventionist was cognisant of the participant’s literacy level.  If there was any 

doubt about a participant’s understanding of the intervention content, 

clarification was always provided.  Table 2 provides an overview of the discrete 

components of the intervention.  
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Table 2. Overview of intervention break-down 

Time  Intervention 

component  

Rationale for inclusion 

2 minutes Introduction to 

the study. 

To engage participants with the intervention 

and assist them to identify with its relevance.  

10 minutes Informational 

content.  

   

To increase participants’ knowledge, attitudes 

and beliefs about all aspects of ACS and 

appreciate the importance of not delaying in 

the presence of ACS symptoms.  

10 minutes Emotional 

content. 

To anticipate possible emotions that can arise 

in the presence of ACS symptoms and how to 

manage these. 

5 minutes Social content. 

  Complete 

action plan. 

To nominate a designated person. 

Refer to external influences on behaviour. 

10 minutes Delivery of 

scenarios and 

use of role play. 

To rehearse and evaluate the extent of the 

educational intervention absorbed. To 

recognise areas that posed difficulties.  

To clarify misconceptions or inaccuracies. 

3 minutes Summarise 

main 

intervention 

messages. 

To enhance retention of the main educational 

intervention messages. 

Give documentation - wallet card, action plan. 

Closure, thank and departure. 

 

The session was introduced and prefaced with a reminder about the purpose 

and aim of the study. The aim of the intervention was to alter participants’ delay-

related behaviours in response to ACS symptoms, thereby reducing patient pre-

hospital delay time.  The intended behavioural changes were that participants 

would (1) use prescribed nitrates for the differentiation and relief of symptoms; 

(2) tell somebody about the presence of symptoms; (3) not consult with their 

GP; (4) summon the emergency services if symptoms were unrelieved within 
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fifteen minutes.  The intervention addressed informational, emotional and social 

factors associated with responses to ACS.  These three factors parallel the 

cognitive, emotional and environmental components of Leventhal’s self-

regulatory model of illness behaviour.  

4.2.1 Information or cognitive stage 

Using the intervention manual, the education began with a simplified 

explanation about atherosclerosis and the mechanism by which a heart attack 

occurs.  The concept of the golden hour was then explained to participants. The 

golden hour refers to one hour of golden opportunity to receive optimum care 

that could save life or prevent worsening disability when a heart attack occurs.  

The benefits of prompt hospitalisation in the presence of heart attack symptoms 

were outlined. This included reference to the importance of early reperfusion to 

restore blood flow to the myocardium and the other therapeutic options that are 

available for the treatment of a heart attack. Participants were also informed 

that many people miss out on the best possible outcomes because they delay 

too long before seeking care.   

 

The next informational message was centred on symptoms. The range and 

variability of symptoms were discussed.  Typical ACS symptoms, such as chest 

pain, chest tightness and chest discomfort were highlighted together with left 

arm discomfort, indigestion and breathlessness. Less typical symptoms were 

also emphasised and these include gum, neck and jaw discomfort, intrascapular 

discomfort and nausea. Participants were informed that symptom onset could 

be sudden or gradual and that symptoms could be continuous or intermittent. 

They were made aware that the ‘Hollywood heart attack’ was only one of a 
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range of manifestations of a heart attack or ACS symptoms. It was made clear 

that ACS symptoms are not individualised and that symptoms that are 

experienced on one occasion may differ on a subsequent occasion.  They were 

informed about the potential for symptom variation among different groups, 

such as older people and diabetics. However, this aspect of the informational 

message was tailored to each participant and their circumstances.  

 

Participants were then gently but firmly reminded that their current ACS 

diagnosis rendered them more susceptible to a future ACS event than those 

without a history of ACS. They were instructed that the appropriate behaviour to 

take in the event of symptom occurrence was to stop and rest in the presence 

of symptoms, and if nitrates were prescribed, to use them. They should also 

inform another person about the symptoms and if symptoms persisted beyond 

15 minutes, they were asked to call 999 or 112 for an ambulance without first 

summoning the advice of a GP.   

 

4.2.2. Emotional issues  

In addressing emotional issues, advice was imparted about the role of 

emotional responses when ACS symptoms are present. It was acknowledged 

that emotional responses could interfere with symptom identification, 

acknowledgement and coping.   

 

The reasons for delay were discussed in the context of emotional responses.  

This was the first introduction to the role of denial in delayed treatment-seeking 

behaviour. The potential for emotions such as fear, denial, anxiety and 
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embarrassment to interfere with treatment-seeking behaviour was discussed.  

Participants were advised that people often fear the consequences of 

acknowledging their symptoms.  Consequently, they may deny the seriousness 

of symptoms or engage in symptom misattribution, which can delay the time to 

seeking treatment.   

 

The reasons for delay were discussed objectively. The objective discussion 

avoided blame-focused messages or implications of wrong-doing by the 

participant. Much of this discussion took place in the first person plural.  One 

example of this was with respect to the role of anxiety in patient pre-hospital 

delay. The words used to explain this were as follows: “anxiety can cause us to 

think less clearly and make excuses about what is happening…” and “fear 

causes many people to delay seeking care”. These words indicated that delay-

related responses were not isolated to the participant, but could be applied 

generally to individuals with ACS symptoms.   

 

Scenarios and role play were used to re-enact a recurrence of an ACS event. 

This was to increase the likelihood of appropriate future reactions, to challenge 

emotional responses to symptoms and to reinforce the intervention messages.  

Participants were encouraged to treat unresolved ACS symptoms as an 

emergency.  This was important, as behaviour in threatened-health is 

dependent on how the individual views that threat (Leventhal & Cameron 1987).  

 

Previous ED admission experiences were discussed, as negative experiences 

could impact on the person’s willingness to return to the ED in the future.  
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Unpleasant past experiences were acknowledged, but these were reconciled 

with the intervention message that the beneficial rewards of seeking treatment 

promptly would outweigh everything else. Positive messages were 

disseminated, such as early attendance at the ED would enhance preservation 

of heart muscle and increase the chance of survival.  This was considered 

important, as positive messages are considered potentially more effective 

(Dracup et al. 1997b).  

 

While addressing the emotional stimuli, the participant was asked to consider 

what they would do if they thought they were having a heart attack. A range of 

reactions were suggested including adopting the stance that the symptoms 

were not heart related or not serious. Further suggestions included emotional 

issues, such as concern about troubling others and embarrassment about 

seeking help for something that may transpire to be clinically insignificant.  It 

was anticipated that normal reactions would be identified so that these could be 

acknowledged, addressed and set aside with a view to addressing self-care 

needs.  

 

In the final ten minutes of the intervention, and to further address the role of 

emotional responses to a health threat, participants were given pre-prepared 

scenarios to consider. The scenarios that were most reflective of the 

participant’s cardiac event experience were chosen from the range of scenarios 

available.  Based on these scenarios, and using role play, participants were 

asked to anticipate some or preferably all of the emotions they might experience 

in the presence of ACS symptoms.  It was considered that the rehearsal of 



106 

responses using role play would improve participants’ level of perceived control 

on a subsequent occasion.  It has been suggested that anxiety levels reduce if 

a person is confident in their ability to act appropriately (Moser et al. 2007). 

Furthermore, even when experiencing emotional reactions to symptoms, the 

use of guidance on the appropriate actions to take increases the likelihood of 

appropriate responses to a future health threat (Leventhal et al. 2010).  

4.2.3 Social and environmental stimuli  

The role of denial was further emphasised in addressing social stimuli. As part 

of the intervention, participants were informed that family and friends can delay 

them seeking care, as they may wish to deny the possibility of symptoms. The 

importance of avoiding consultation with a GP was discussed in the context of 

social stimuli. The misunderstanding by individuals that it is correct to summon 

the advice of a GP in the presence of ACS was clarified.  

 

Participants then completed an action plan, which they were given to take home 

as a reminder of what to do if symptoms arose. This action plan included the 

name and phone number of the person they would call if symptoms occurred 

and the emergency numbers to call in the face of unresolved symptoms.  It was 

intended that the named person would act as the external stimulus to 

encourage the participant to implement the recommended responses to ACS 

symptoms, if they were reticent to do so. Participants were asked to place the 

action plan in a prominent position in their home, such as on their refrigerator.  

The action plan was printed on pink paper, so that it could be quite easily 

identified. A pre-printed wallet card with a summary of what to do in the 

presence of ACS symptoms was also given to each participant. It was important 
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for participants to have an action plan that was realistic and achievable, which is 

why it was devised in conjunction with each participant.   

 

Motivational interviewing techniques were used to promote the uptake of the 

intervention and to help participants reconcile elements of the intervention that 

they found challenging.  As the role-play component of the intervention was not 

prescriptive, it was guided by the participant and their reactions and responses.  

Their event was recounted and reflective statements were used to indicate 

active listening.  Participants’ receptiveness and enthusiasm for change was 

generally dependant on the extent of ambivalence they were experiencing at 

that time. When participants demonstrated interest in moving forward and 

changing their behaviour, the individualised scenarios were presented for their 

consideration. Role play was used to discretely evaluate the extent of 

information the participant gleaned from the intervention.  In the case of 

incorrect or incomplete responses, the motivation to change was re-evaluated 

and misinformation or misunderstandings were clarified.  

 

At the end of the education session, the information was summarised together 

with the correct course of action to be taken in the event of symptom 

recurrence.  This included the following message: In the event of symptoms you 

should: 

 Stop and rest. 

 If nitrates are prescribed, take these as directed.  

 Inform somebody about what is happening. 
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 If symptoms persist for more than 15 minutes then call directly for an 

ambulance.  

 

In accordance with the trial protocol, permission was sought from each 

participant to contact him/her one month later to reinforce the intervention. They 

were also informed that after six months, an action plan with a summary of the 

intervention messages would be sent to them by post.  The intervention content 

was pre-documented, standardised and prescriptive, yet individualised.  

4.3 The intervention delivery  

The intervention was delivered in a room on the ward or, where circumstances 

prevented this, it was implemented at the bedside.  As the intervention was 

delivered to one group only, the risk of contamination between the randomised 

groups was identified and controlled for, as much as possible.  In the event of 

the intervention being delivered at the bedside, every effort was made to 

confine the delivery of the information to the relevant participant only.  The 

strategies used to achieve this included closing the curtains, sitting close to the 

participant at the head of the bed and using a low tone of voice.  This was done 

with a view to ensuring that only those in receipt of the intervention were 

exposed to its content.  No participant’s group assignment was divulged to 

clinical staff in an effort to limit any temptation by them to give additional 

information to those assigned to the control group.  

4.4 Usual care  

The intervention and control group received usual care. Prior to undertaking this 

study, each research site was requested to specify what constituted usual care 

for their patients diagnosed with ACS, with respect to pre-discharge education.  
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According to the information received, pre-discharge education is always 

delivered by a nurse in the first instance, although this is sometimes 

complemented by ancillary staff including physicians, pharmacists, dieticians 

and physiotherapists.  For patients who are reviewed by dedicated specialist 

nurses, such as the PCI nurse, these patients receive more detailed information 

about all aspects of post-discharge self-management.   

 

The cardiac rehabilitation (CR) nurse also plays a role in pre-discharge 

education in usual care.  Not all patients who are admitted with ACS are seen 

by the CR nurse. The CR nurse generally sees all patients whose return to CR 

is intended and information about the CR programme is given to all eligible 

patients. The amount of education provided seemed to vary within and between 

research sites. This variability depended on whether the patient was discharged 

home from the coronary care unit or a hospital ward.  Pre-discharge education 

generally involved the provision of information to patients about the condition 

with which they presented (heart-attack or angina), the procedures they had 

undergone, or those that were planned for the future (such as PCI, CABG or 

medical management).  Patients also received information about the risk factors 

for heart disease, secondary prevention advice and the effects and side effects 

of prescribed medications. Detailed information was provided about the use of 

prescribed nitrates. In addition to the effects and side effects of nitrate-use, 

education was also given about how, when and where to use them.  All health 

service providers delivered education about resumption of activities of daily 

living including exercise, work and sexual activity.  
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The information received, indicated that usual care comprised less focused 

education on the range and variability of ACS symptoms than what was 

delivered in the intervention. The implications of pre-hospital delay were not 

included as part of usual care and there was no reference to the concept of the 

golden hour or to any time targets from symptom onset until arrival at the ED. 

The intervention content placed far greater emphasis on symptom variability, 

onset and unpredictability than that described in usual care. The emotional, 

cognitive or social factors that underlie delay were not substantially addressed 

in usual care and there was less emphasis placed on the importance of 

ambulance use, the necessity to disclose symptoms to another individual and 

the need to avoid consultation with a GP. In some sites, patients were informed 

about the importance of coming into the hospital if nitrates failed to provide 

symptom relief.  

4.5 The research sites 

Data were collected from five tertiary hospitals in Dublin. Following informal 

discussions, an information letter and a copy of the proposed research study 

were sent to a link consultant cardiologist and the relevant directors of nursing 

in each hospital. Research access was granted following ethical approval. A 

decision was made to focus recruitment on the coronary care units and 

cardiology wards in each hospital. Before the study commenced, the staff in 

each research site were briefed about the study. Particulars such as patient 

recruitment and the identification of gatekeepers were negotiated.  In addition, 

local ward restrictions and requirements were discussed and noted. The clinical 

nurse managers and their delegates acted as gatekeepers for the study.   
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4.6 The study sample 

The target population for this study was all patients admitted through an ED with 

a diagnosis of ACS.  Patients were admitted to the study under specified 

inclusion and exclusion criteria.  They were eligible for study inclusion if they 

met the following criteria: had a provisional diagnosis of ACS; were stable and 

planning for discharge; had access to a telephone; had an ability to read, 

understand and communicate in English and; were willing to participate 

voluntarily in the study.  Potential participants were excluded from the study if 

they had any condition that inhibited their understanding of the intervention or 

decision-making process. This included a major or uncorrected hearing loss, a 

profound learning disability or any neurological disorder that impaired cognition. 

Those who lived in an institutional setting and those with serious complicating 

co-morbidities or untreated malignancies were excluded from the trial. 

Purposive sampling was used in the recruitment of participants, whose study 

numbers were assigned in sequential order. The assignment of each participant 

to the control or intervention group was determined by the random allocation 

that was linked to their study number.   

 

While most of the inclusion and exclusion criteria are self-explanatory, a note to 

explain the rationale for some decisions in the sampling process is warranted.  

It was necessary for participants to have a telephone and no hearing 

impairment, as those from the intervention group were telephoned at home one 

month following recruitment.  Those who lived in an institutional setting were 

excluded because responses to ACS symptoms, particularly decision time, 

would be influenced by the care or supervision of healthcare professionals.   



112 

4.6.1 Sample size 

Consistent with the CONSORT statement (Schulz et al. 2010), the means by 

which the sample size was determined for a randomised controlled trial must be 

explicit.  In a two-group comparative study, the sample size depends on the 

level of significance (p-value or alpha level), the minimum difference to be 

expected (effect size) and the chance of detecting the anticipated difference 

(power of the test) (Daly & Bourke 2000, Devane et al. 2004).   

 

To achieve a sample with a power of 0.80, an alpha of <0.05 and an effect size 

of 0.20, it was calculated that 393 participants who returned after the 

intervention with ACS symptoms would be needed to detect a significant 

difference in pre-hospital delay time between the two groups (Cohen 1992). 

Based on estimates retrieved from two of the research sites in this study, a 

readmission rate of between 10% and 14% among patients with ACS was 

expected. Therefore, in order to achieve a readmission sample of at least 393, it 

was estimated that at least 2,807 participants needed to be recruited.  In order 

to maintain the statistical assumption of independence, data on participants’ first 

subsequent readmission were recorded for the study duration. There are 

approximately 3,000 patients admitted and diagnosed with ACS across the 

research sites annually.  It was anticipated that of these, a small proportion 

would not meet the inclusion criteria.  Of those remaining, it was considered that 

some patients would not be willing to participate. It was estimated therefore, 

that approximately 50% of those who were admitted annually would be recruited 

to the study. This meant that there would be approximately 1,500 participants 
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available per year and that data collection needed to take place over a two-year 

period. The CONSORT checklist for this study is included in Appendix 2. 

 

4.7 The research instruments 

A suite of questionnaires (Appendix 3) was used in the collection of baseline 

and readmission data and to measure variables related to the primary outcome, 

namely pre-hospital delay time.  The primary research instrument was the ACS 

Response Index, which has been widely used in the investigation and 

measurement of pre-hospital delay time and has been formally tested for 

reliability and validity (Riegel et al. 2007).  The questionnaire was designed to 

obtain information about events that occurred before hospital admission, 

including symptom appraisal and the cognitive and social factors that influence 

treatment-seeking behaviour (Burnett et al. 1995, Dracup et al. 2003). It has 

been tested in multiple studies (Burnett et al. 1995, Dracup et al. 1997b, Dracup 

& Moser 1997, McKinley et al. 2000, Dracup et al. 2003, McKinley et al. 2004, 

Noureddine et al. 2008), and has been shown to obtain accurate delay times in 

more than 97% of cases (Dracup et al. 2006).  The ACS Response Index is 

consistent with Leventhal’s self-regulatory model of illness behaviour, as it 

measures cognitive, emotional and social factors (Riegel et al. 2007).   

4.7.1 Socio-demographic and clinical history questionnaire 

The ACS Response Index was preceded by a set of 27 questions, which were 

concerned with baseline information. This helped to describe the sample.  

Demographic details including gender, age, ethnicity, educational background, 

number of dependants and household income category were established 

together with marital, employment and health insurance status.  Information 
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about past cardiac history, co-morbidities, risk factors, weight, height and 

exercise was also documented in this section.   

4.7.2 The ACS Response Index  

The ACS Response Index is presented in three sections (Appendix 3). The first 

section measures knowledge, attitudes and beliefs about ACS.  The second 

section measures perceived level of control, and is entitled the Control Attitudes 

Scale. The third section is the Response Time Questionnaire, which is 

sometimes also referred to as the Response to Symptoms Questionnaire. Data 

collected on this latter part of the questionnaire were used to measure the 

primary and secondary outcomes of this trial.  As the questionnaire was 

adopted from Dracup et al. (2006), some minor amendments were necessary to 

adapt it to the Irish context. The adaptation included, for example, the names of 

the relevant hospitals to which the participants in this study were admitted and 

the means by which those who were readmitted were identified.  

 

The Response Time Questionnaire included 25 items (Appendix 3). The first 

question was completed by the interventionist and pertained to information 

about the participant’s study number and date of data collection.  Questions 2 to 

20 were concerned with the nature and onset of symptoms and the individual’s 

responses to them.  All questions were closed and had to be answered by the 

participant. Some required yes or no responses, while others provided a range 

of potential answers, from which the participant could choose.  For example, 

one question asked “what was the nature of your symptoms?” The only 

available answers were continuous or intermittent. With respect to the question 

on symptom attribution, the question asked “To what did you initially attribute 
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your symptoms?” Only one answer was permitted to this question, but a range 

of seven possible answers was provided, including an option to include an 

alternative to those listed.  The remaining questions were based on data taken 

from the participant’s medical chart and included the date and time of arrival in 

the ED, the ACS diagnosis and the treatment that the participant received.  

 

When a participant was first readmitted to an ED with ACS symptoms following 

the educational intervention, the Response Time Questionnaire was again 

administered. This questionnaire included the same questions as the original 

Response Time Questionnaire, but contained some additional items. These 

pertained to the means by which the interventionist learned that the person had 

been readmitted, the date that the phone call was made to complete the 

questionnaire and, where applicable, the time of death (Appendix 3).  

Throughout the study, the primary outcome measure, pre-hospital delay time, 

was defined as the time from acute symptom onset until the documented time of 

arrival at the hospital ED.  A comparison between the baseline and readmission 

pre-hospital delay times was necessary for the outcomes of this trial.  

4.8 Validity and reliability 

4.8.1 Validity  

The Response Time Questionnaire was developed in 1995 (Burnett et al.1995) 

and adapted in 1997 (Dracup & Moser 1997). The adapted version was used for 

the current study. The content and face validity of the instrument was 

established by cardiologists and cardiology nurses (McKinley et al. 2000, Moser 

et al. 2005). The questionnaire, which measures a range of factors associated 

with pre-hospital delay time in ACS, has been used extensively in a variety of 
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settings and populations (Dracup et al. 1997b, Dracup & Moser 1997, McKinley 

et al. 2000, Banks & Dracup 2006, Moser et al. 2005, Noureddine et al. 2008). 

The questionnaire is well-validated and, as a component of the ACS Response 

Index, has well-recognised psychometric properties (Riegel et al. 2007). 

Nonetheless, the issues of face and content validity were considered and these 

are outlined below.    

4.8.2 Face validity 

In this study, face validity was sought through the administration of the 

questionnaire to two colleagues who were independent of this research study 

and four independent individuals over the age of 65 years. All reviewers stated 

that they could identify with the content and understood what was being asked 

and why.  

4.8.3 Content validity 

Three individuals who work in the field of cardiology and one academic were 

selected to judge the content validity of the questionnaire. These comprised an 

advanced nurse practitioner in cardiology, two coronary care nurses and an 

academic with a background in cardiology.  Each person had at least ten years 

of experience in the field of cardiology.  The review panel members were asked 

to evaluate the scope of the research instrument, whether it had sufficient items 

to adequately measure the phenomenon of interest and the relevance and 

clarity of each question on the questionnaire. Although the adapted 

questionnaire was already written in the English language, the panel were also 

asked to consider the appropriateness of the wording for the Irish context.   
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Based on feedback from the panel, the question pertaining to the time of 

symptom onset was sub-divided into prodromal and acute symptom onset.  The 

panel suggested that this would further delineate the specific times of general 

and acute symptom onset, which would add to the accuracy of the information 

retrieved. While the content validity index is often used for the purpose of 

establishing content validity, judgment by a panel of experts can also be used 

(Polit & Beck 2008). In this study, the content validity of the questionnaire was 

established, based on the professional judgement of the selected panel. 

4.8.4 Reliability 

Reliability of the ACS Response Index has been well established.  To assess its 

stability, this instrument has undergone test re-test reliability on several 

occasions in various populations and has been shown to be reliable (Dracup et 

al. 1997b, Dracup & Moser 1997, McKinley et al. 2000, Dracup et al. 2003, 

McKinley et al. 2004).  Test re-test reliability was not performed. Inter-rater 

reliability was established during interventionist training and rehearsals.  

4.9 Pilot study 

The study procedures and instruments were piloted in advance of the main 

study with the aim of obtaining an opportunity to refine and improve the 

intervention, where warranted (Gerrish & Lacey 2006, Polit & Beck 2008).  Data 

from the pilot study can highlight the extent to which intervention fidelity can be 

maintained, the acceptability of the intervention to recipients and the adequacy 

and comprehensiveness of the intervention.  The pilot study was conducted 

over a two-week period. During this time, the research instruments were tested 

alongside the educational intervention and the ease at which it could be 
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delivered. The operational procedures were also evaluated during the pilot 

study.  A total of 34 participants were recruited during the pilot study period. 

 

 Each instrument was piloted to assess the amount of time and level of difficulty 

associated with its administration.  In addition, this time was used to assess 

how easily understood the instruments were for both participants and 

interventionists. Data collection took approximately 30 minutes.  However, this 

was dependent on the participant and their willingness to converse. The 

intervention took an additional forty minutes to administer.  

 

At the end of the pilot study, a change was made to the trial protocol, but no 

changes were made to the questionnaires or the means by which the 

intervention was delivered.  In light of this, all data collected during the pilot 

study were included in the final analyses. The change to the trial protocol 

related to the timing of patient informed consent.  Patients were initially given 24 

hours to consider their willingness and interest in participating in the study 

before informed consent was obtained. However, by the end of the pilot study, 

this protocol was revised. Opportunities for recruitment were lost due to the 24-

hour consideration period. Patients who were available and willing to participate 

in the study were often discharged, transferred or unavailable for consultation 

24 hours after the interventionist had first seen and spoken to them.  The 

suggestion to recruit and enrol in the study on the same day came from 

patients. Consequently, a decision was made to reapply to each ethics 

committee for an amendment to the 24-hour consideration period. The rationale 

for the change was noted and the change in consent protocol was approved by 
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each ethics committee. From January 2008, informed consent was obtained at 

the time of study enrolment.    

4.10 Maintaining the criteria for the RCT  

Throughout the study, an adherence to the trial protocol was viewed as 

elementary. To help ensure this, time was dedicated to the selection and 

training of the interventionists.  The interventionists were made aware of the 

procedures for recruitment, randomisation and the means by which trial bias 

could be avoided. As there were five research sites, with one interventionist in 

each site, it was important that the research process was standardised. The 

process by which the criteria for the RCT were maintained are outlined in the 

next section.  

4.10.1 Selection and training of the interventionists 

There were five interventionists selected to deliver the intervention. Of these, 

two were PhD students and three other nurses were recruited for the purpose of 

the study.  All five interventionists were registered general nurses. Personality 

style, communication skills and the demonstration of interest in the study were 

considered when selecting the three interventionists for this study.  

 

The first two weeks of the study were dedicated to interventionist training.  The 

ACS team received the intervention training in the first instance and they 

subsequently trained the remaining interventionists to deliver the intervention.  

The initial training was delivered to the ACS team by a nurse, who was an 

expert in the field of cardiovascular nursing and in the intervention.  As an 

interventionist, she had previously delivered this intervention and had a 

background in training others to deliver it also.  The trainer produced a compact 
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disc (CD) recording and a digital videodisc (DVD) of the intervention, which 

demonstrated an expert interventionist delivering the intervention.   

 

An interventionist training manual was devised (Appendix 4), the content of 

which was based on the Trial Protocol (Appendix 5) and the educational 

intervention. Each of the five interventionists received a copy of the trial 

protocol, the educational interventional manual and the CD.  The DVD was 

viewed collectively.  

 

The interventionists rehearsed the delivery of the intervention and feedback on 

their performance was provided by the trainers. To further evaluate post-training 

skills, informal questioning and role play were used to evaluate the 

interventionists’ understanding of the intervention.  Monthly meetings were held, 

which were attended by the principal investigator (PI) of the study and members 

of the ACS team.  Discussions at these meetings centred on minimising the 

potential for drift in skills through the provision of coaching and reinforcement of 

the intervention and trial protocol. The meetings also helped to maintain 

motivation and consistency among the interventionists, while simultaneously 

offering an opportunity to debrief, as necessary (Borrelli 2011). The 

interventionists self-reported on their delivery of the intervention at the monthly 

meetings and written monthly reports were produced by each interventionist. 

These, among other issues relating to the educational intervention and its 

delivery were discussed at the monthly meetings.  
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4.10.2 Recruitment to the study 

In each research site, the clinical nurse manager of the ward or unit served as 

the study gatekeeper. Study eligibility was determined by the gatekeeper, based 

on the study’s inclusion and exclusion criteria.  The gatekeeper provided eligible 

patients with an overview of the study. The names of those who expressed an 

interest in participating and those who requested further information were given 

to the interventionist on arrival to the unit or ward. Recruitment to the study took 

place between November 2007 and October 2009. Data were collected and 

recorded until the end of November 2010. Study recruitment and enrolment 

generally took place within 2 to 4 days of hospital admission.  

4.10.3 Randomisation  

Using a random number generator, randomisations were devised, with 50% of 

participants allocated to the intervention group and 50% to the control group for 

each research site. Using block randomisation, the allocations of control and 

intervention numbers were further sub-divided into batches of twenty, each of 

which comprised 10 intervention and 10 control allocations. This meant that 

equal proportions of participants were allocated to each of the control and 

intervention groups within each block of twenty allocations. Numbers ranging 

from 1 to 500 were printed sequentially for each site, but group allocation was 

random. Each number, known as the study number, was exclusive to a 

research site and the associated participant’s data.  

4.10.4 Concealment of group allocation 

Successful randomisation is contingent on the concealment of group allocation. 

To preserve this integrity, the interventionists were fully briefed about how 

randomisation was to be executed in this study.  The study numbers and group 
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allocations were contained in sealed envelopes with opaque windows. The 

study numbers were clearly visible through the opaque windows, but the group 

allocation was concealed. The sealed envelopes were prepared and numbered 

sequentially before recruitment began. As participants were recruited to the 

study, they were automatically given the next number in the sequence. Group 

assignment was only established when baseline data were collected. 

4.10.5 Blinding  

One interventionist was assigned to each research site. The interventionist 

received the names of eligible and interested patients, collected data, 

randomised participants and, where appropriate, delivered the intervention.  

This same interventionist communicated with the participants after they were 

discharged from hospital. For this study, there were at least two further 

communications with those from the intervention group. These comprised a one 

month phone call and a copy of the action plan, which was posted six months 

after the intervention was delivered. In some cases, further telephone 

communication was necessary to discuss and collect readmission data.  

Therefore, it was not feasible to blind the interventionists to participants’ 

randomised groups.  It was also impossible to blind participants to their group 

allocation, as those who received the intervention were aware of their allocation 

to the intervention group.  

 

When participants provided the information about their readmission, group 

assignment was never referred to in these conversations.  Where participants 

were readmitted to a hospital other than the one from which they were originally 

recruited, their readmission data were collected by the interventionist at the site 
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of readmission. This interventionist had no knowledge of the readmitted 

participant’s original group assignment. At the end of the study, all participants 

who were not known to be readmitted were contacted to check for unrecorded 

or missed readmissions.  During this time, the interventionists were blinded to 

the participants’ original group-allocation.   

4.10.6 Selection bias  

The explicit inclusion and exclusion criteria for this trial helped protect against 

selection bias. These criteria were clearly documented and circulated to the 

interventionists and the gatekeepers before the study began.  This eliminated 

ambiguity about who was or was not to be invited to participate in the study.  

The gatekeepers screened the patients for eligibility and invited them to 

consider participation. These names were given to the interventionist. 

Therefore, the interventionist had no control over which patients would be 

informed about the study.  If the interventionist deliberately by-passed a patient 

who had expressed an interest in participating, this would have been identified 

and highlighted by the patient and gatekeeper. 

4.10.7 Baseline data collection 

Baseline data were collected immediately after recruitment, which was normally 

within 2-4 days of hospital admission, and always prior to discharge. When 

interest in participation was ascertained, informed consent was obtained and 

baseline data were then collected.  This took place in one of two ways.  In most 

circumstances, the interventionist read each of the questions aloud to the 

participant, while he or she followed the content on a duplicate copy of the 

questionnaire. They were instructed to choose the answers that most accurately 

reflected their experience.  The interventionist manually entered their responses 
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onto the original hard copy of the questionnaire. Very occasionally, participants 

requested to complete the questionnaire independently and returned it to the 

interventionist on completion.  It was standard procedure that all questionnaires 

were checked for missing data and information was cross-checked against the 

medical chart.  

 

Questions that ask participants to recall events, behaviours or emotions can 

potentially be subject to recall bias, as poor recall is associated with inaccurate 

reporting (Gerrish & Lacey 2006).  To achieve maximum precision in this 

regard, a validated method of assisting recall was used (McKinley et al. 2004), 

in which pre-hospital delay times were elicited by asking participants to recount 

the events surrounding their symptom onset.  Broad questions about when 

symptoms began were asked initially. These questions were then narrowed 

down and contextualised by placing them in the chain of daily events. Questions 

such as “Was it bright or dark outside”? “Had you eaten lunch”? or “Had you left 

for work”?, helped to determine precise information from participants and 

relatives. The time of arrival in hospital and other clinical data were always 

checked against the medical notes for further verification. In the case of 

transfers from other hospitals, confirmation data of admission times were 

provided by the ED of the hospital to which the participant was originally 

admitted.  Any noted discrepancies were reconciled with the participant.   

 

On completion of baseline data collection, the sealed envelope that 

corresponded with the participant’s study number was opened to reveal the 

participant’s group allocation.  In the case of both groups, participants were 
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asked to notify the interventionist if they attended an ED with ACS symptoms in 

the future. To assist with this request, a refrigerator magnet was given with 

contact details for the interventionist.  Those assigned to the control group were 

invited to contact the interventionist at the end of the study should they wish to 

avail of the intervention and their participation in the study was gratefully 

acknowledged before the interventionist left them.  Those who were assigned to 

the intervention group were given a short break before the intervention was 

delivered.  

4.10.8 Fidelity in delivering the intervention 

Each interventionist delivered the same dose and intensity of intervention to 

each participant and there were clear procedures in the trial protocol for 

implementing this. This was important in the maintenance of trial fidelity.  Each 

interventionist was provided with the intervention manual and advised to adhere 

strictly to it. It has been suggested that the use of rigorous procedures, such as 

standardised manuals, can minimise biases in studies (Bellg et al. 2004, 

Friedberg et al. 2010). In addition to adhering to the manual, each 

interventionist formulated personal field notes while in the research sites.  

These notes mostly pertained to issues around aspects of intervention delivery.  

The monthly meetings were used as a forum to discuss and reconcile issues 

that arose in relation to the conduct of the study. 

4.10.9 Receipt and enactment of treatment skills 

It was not automatically assumed that participants would understand the 

intervention content.  Consequently, in the final ten minutes of the intervention, 

measures were taken to determine participants’ potential to enact those 

treatment skills that were given during the intervention. Role play and scenario 
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sessions were used to assess their comprehension and ability to apply the 

intervention. The intervention was aimed at implementing appropriate actions if 

symptoms reoccurred.  Receipt and enactment of skills were further evaluated 

during the telephone call that was made to participants one month after 

recruitment. During this call, their understanding of the components of the 

intervention was evaluated and the information was reinforced with a view to 

maximising the enactment of treatment skills.  

4.10.10 Follow-up protocol 

All participants from the intervention group were telephoned one month after 

receipt of the intervention. During this call, participants were asked about the 

presence of cardiac symptoms since discharge from hospital and about their 

recollection of the components of the educational intervention. The 

recommended call duration was ten minutes. The interventionists were provided 

with the script to guide the conversation for the follow-up call (Appendix 6). 

While the intervention component of the telephone call never extended beyond 

the recommended time, the calls usually lasted much longer than originally 

anticipated. Participants seemed to welcome the opportunity to discuss their 

day to day lives. Most were very receptive to the follow-up call and appreciated 

the time taken to phone them. 

 

Five months later, participants in the intervention group were sent a letter, 

together with a summary action plan (Appendix 7). A flow chart outlining the 

recruitment and follow-up procedures is shown in Figure 2.  
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Figure 2 Flow chart for recruitment and follow-up 
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4.11 Identification of participants who were readmitted 

The identification of participants from the control and intervention groups who 

were re-admitted to an ED was critical to the outcome of this study.  This was 

important in order to test whether those who were randomly assigned to the 

intervention group had reduced pre-hospital delay times on readmission to an 

ED with ACS symptoms, compared to the control group.  Therefore, there were 

planned means by which readmissions were identified.  

 

In the first instance, participants from the control and intervention groups were 

requested to contact the interventionist by telephone, if they attended an ED 

with a further suspected ACS event.  It was envisaged that the distribution of 

the refrigerator magnets displaying the interventionists’ contact details would 

augment this chance.  

 

With respect to participants in the intervention group, they were asked if they 

had been back to the ED with symptoms in the previous month when they were 

contacted by telephone one month following discharge. 

 

Pre-printed yellow stickers were applied to the covers of all participants’ medical 

charts. This easily identifiable sticker contained a message to medical and 

nursing staff requesting that they telephone the interventionist if the participant 

was readmitted to an ED with ACS symptoms. However, this was only 

beneficial if the participant was readmitted to the original research site.  
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All participants were sent postal questionnaires at three and twelve months 

following recruitment. These questionnaires pertained to a separate study using 

the same sample.  As part of these questionnaires, participants were asked to 

declare whether or not they had attended an ED with ACS symptoms in the 

previous three or twelve months, as relevant. The returned questionnaires were 

inspected for readmission declarations. Participants who returned their 

questionnaires were phoned to acknowledge their receipt. This phone call 

opportunity was also used to ascertain whether or not participants from either 

group had been readmitted. 

 

Despite these planned measures, the main means by which those who were 

readmitted was through the direct identification of individual participants or their 

medical notes, which displayed the conspicuous yellow stickers, on the wards. 

When approached by the gatekeepers, participants sometimes informed them 

that they were already involved in the study. In these circumstances, 

participants’ names were given to the interventionist, as readmissions. The 

follow-up phone calls and questionnaires were a very successful means of 

identifying those who were readmitted, while the response to the yellow stickers 

and fridge magnets was minimal.  At the end of the study, all participants not 

known to be readmitted, were contacted by telephone and asked whether they 

had been readmitted to an ED with symptoms since they had joined the study. 

Through this, a small number of additional cases were identified.  

4.12 Ethical considerations 

Randomised controlled trials are regarded as the cornerstone of the 

advancement of knowledge through research (Kerr et al. 2004). However, an 
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ethical issue is raised when participants are randomised to an arm of a trial that 

is potentially inferior. The research intention should always be to promote 

respect and avoid exploitation of participants and so the utilitarian component 

must be controlled by the non-utilitarian standards (Miller & Brody 2007).  It has 

been suggested that randomisation in clinical trials may be ethically supported 

in situations where there is a genuine uncertainty on the part of the researcher 

regarding the comparative therapeutic merits of each arm of the trial (Freedman 

1987, Lilford 2003). This is referred to as clinical equipoise. 

 

The protection of human rights was considered very important in this trial and 

the ethical principles on which it was founded were based on the ten articles of 

the Nuremberg Code, the basic ethical principles derived from the Belmont 

Report and The Code of Professional Conduct for Each Nurse and Midwife (An 

Bord Altranais 2000).  Ethical approval to conduct the study was sought and 

granted through the ethics committees of each individual research site 

(Appendix 8). The over-arching principles of respect, justice and beneficence 

are paramount to the ethical conduct of all research studies.  

4.12.1 The principle of respect 

The principle of respect includes the right to self-determination and incorporates 

autonomy, informed consent and confidentiality (Lobiondo-Wood & Haber 

2006). In this study, patients were informed about the trial by the gatekeeper, 

who had no trial involvement. This gave participants absolute freedom to 

choose whether or not to participate in the study.  For those who chose not to 

participate, an assurance was given that this would not impact on the care they 

would receive. Furthermore, informed consent was taken by the interventionists, 
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who were not involved in caring for these patients. Those who were unsure 

about participation were encouraged to think further before deciding, while 

those who preferred not to be involved were excluded without question and 

were not approached again. Participants were also given autonomy to enter and 

leave the study at any stage without implication. For those that withdrew from 

the study retrospectively, permission was sought to include their data in the final 

analyses and these wishes were respected. 

 

Every effort was made to ensure that participants understood what they were 

consenting to when they joined the study. Each participant received written and 

verbal information about the study and the interventionist went through the 

written information with the participant before they chose or declined to 

participate (Appendix 9). The information provided was accurate and the 

language was simplified to make it easily understood. Furthermore, the 

participant information sheets were tested for readability against current Irish 

adult literacy guidelines, and amendments were made, as necessary. Time was 

given to answering questions about the study before a decision about 

participating in the trial was sought and the consent form signed (Appendix 10). 

Participants were encouraged to make contact with the interventionist if they 

had any queries or questions about the study.   

 

The identities of the research sites and participants have been held in 

confidence throughout this trial.  To do this, the research sites were allocated 

site numbers and participants’ names were not included on the questionnaires. 

Data entries were by study number only.  Participants’ contact details were 
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stored separately from their questionnaires.  During the study, all hardcopy data 

were locked in filing cabinets. Participants’ medical and nursing notes were 

never removed from the research site. Computerised data were password 

protected and individual passwords were known only to the relevant 

interventionist. At the end of 2015 all non-anonymised hardcopy data will be 

shredded.  

4.12.2 The principle of justice 

The ethical principle of justice is of particular significance when participants are 

assigned to an intervention and control group, as was the case in this study.  

However, in accordance with ethical research guidelines (Kerr et al. 2004), 

group randomisation was selected by a computer, which had no information 

about the participants or research sites. Therefore, all participants had an equal 

chance of being assigned to either the control or the intervention group.  

 

While it was considered that the intervention group would benefit from receipt of 

the intervention, participants from the control group were given the opportunity 

to avail of the intervention on completion of the study, if they so wished.  

Participants were informed that they could withdraw from the study at any time 

without prejudice to their care. This was especially important in this study, 

where patients did not have the 24-hour consideration period to reflect on their 

involvement.   

4.12.3 The principle of beneficence  

The principle of beneficience imposes an obligation on behalf of the researcher 

to maximise benefits for research participants, while simultaneously ensuring 

that non-maleficience is minimised (Polit & Beck 2008).  It was considered that 
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individuals from the intervention group could potentially benefit from the 

intervention by reducing their pre-hospital delay time in the future. However, this 

was not guaranteed, as the intervention may not be successful.  In the event of 

the intervention being unsuccessful, these patients could not be harmed by the 

information that they received.  

 

There was no likelihood of causing emotional or physical distress to anyone 

who took part in this study.  However, participants may be regarded as a 

‘vulnerable group’, as they had just had a cardiac event, which can be stressful 

and cause tiredness and anxiety.  Their vulnerability was considered and their 

needs superseded those of the trial at all times. To ensure this, only patients 

who were deemed sufficiently well by the appointed gatekeeper were seen and 

recruited by the interventionist.  If participants became tired, stressed or upset, 

data collection or intervention delivery was stopped immediately and 

participants were given the opportunity to postpone the process until another 

time. They were also given time to reconsider their involvement in the study, if 

that was a better option for them.  

4.13 Database development and maintenance 

 All study data were initially handled using Version 16 of the Statistical Package 

for Social Sciences (SPSS Inc. Chicago IL) and this programme was updated 

annually as new versions were made available.  Data from the five research 

sites were merged onto one central database.  At the outset of the study, a 

code book was developed and maintained. The meaning of labels assigned to 

variables and the units of response measurements were documented in this 

book, which was maintained for reference purposes (Pallant 2010).  Following 
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data collection, the data were entered point by point onto the central database 

from the hard copy of the questionnaire. These original hard copies were 

secured and stored in numerical order in designated filing cabinets in the 

School of Nursing and Midwifery.   

4.14 Quality control measures  

Data cleansing was on-going throughout the study. Where inconsistencies or 

discrepancies appeared in the data, for example, a negative delay time, these 

were resolved on detection.  Missing data were labelled as code 999. Before 

the database could be finalised, further work in the form of data cleansing and 

data proofing was required.  Baseline and readmission pre-hospital delay times 

were cross-checked for 100% of the sample who were readmitted. In addition, 

over 10% of the hard copy questionnaires from each site were randomly 

checked against the inputted data to monitor for data entry errors.  

Amendments to missing or incorrect data were made as appropriate, but the 

error rate was low, at less than 1%.  Frequencies and scatter plots were used to 

identify any additional outliers or errors. Where discrepancies arose, these were 

cross-checked against the hard copy of the questionnaires and amendments 

were made where appropriate.  There were three participants on whom pre-

hospital delay time was unavailable. These participants’ data were removed 

from the final analyses.  The database was formally locked on completion of the 

final cleansing and proofing. No additional amendments were permitted after 

this time.  

4.15 Data analysis 

Data were analysed using PASW version 18 (SPSS Inc. Chicago IL). A decision 

was made that no interim inferential analyses would be conducted until the end 
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of the two-year data collection period in order to avoid bias and preserve the 5% 

false positive error rate.  Initial comparisons of patient socio-demographic 

variables and clinical characteristics for the total sample and the randomised 

groups were undertaken using descriptive statistics. Chi-square tests were used 

to analyse and compare categorical variables between the groups. These 

include sociodemographic and clinical characteristics, the results of which were 

presented as proportions and percentages.  An independent samples t-tests 

was used to compare the continuous variable of age. The results of these are 

presented as means and standard deviations.  

 

Data on pre-hospital delay time are generally markedly skewed. Consequently, 

log transformation was applied for the purpose of statistical analysis. The log-

transformed data were labelled as such and were easily distinguished from the 

data that pertained to real numbers. Because delay-time data were skewed, the 

median times were reported, as these are a more representative measure of 

central tendency. Pre-hospital delay time calculations were managed in one of 

two ways. For statistical analyses, the log-transformed delay times were used 

and applied. Median pre-hospital delay times were calculated for actual real-

time delay hours using descriptive statistics, frequencies and quartiles. Data 

remained abnormally distributed despite log-transformation; therefore a Mann 

Whitney U-test was used to compare median pre-hospital delay times.   

 

To test the primary research hypothesis, a repeated measures analysis of 

variance (RM-ANOVA) was used.  Analysis of variance can be used to measure 

the same subjects under different conditions or at different time points (Pallant 
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2007). The initial step involved testing that the general assumptions of ANOVA 

were not violated. The assumptions of independence of observations and 

homogeneity of variance were met and, following log transformation, data were 

approximately normally distributed. This rendered it suited to analysis using 

ANOVA.  

 

Analysis of variance permitted the exploration of between-subject effect (group) 

and within-subject effect (changes over time). Using analysis of variance, the 

relationship between the dependent variable (delay time) and group (control 

and intervention) could be adjusted, for differences associated with any 

covariates. This test was chosen not only because it met the necessary 

assumptions but also to reduce the likelihood of a type I error.  

 

To determine the impact of the intervention on pre-hospital behaviours and to 

make statistical comparisons between the groups, a chi-squared test for 

independence was used. Group was selected as the independent variable, 

while individual behaviours were entered as dependent variables.   

 

4.16 Summary 

This chapter provided details about how data were collected using the ACS 

Response Index and how the educational intervention was delivered. The 

content of the intervention, which can be located in the intervention manual, 

was also discussed.  The intervention key message was to stop and rest in the 

presence of ACS symptoms and to inform somebody about symptoms. Further 

advice included the use of prescribed nitrates to help differentiate and relieve 
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symptoms and to phone an ambulance, not a GP, if symptoms persisted 

beyond 15 minutes. When participants were readmitted to an ED with ACS 

symptoms, their pre-hospital delay times were measured and compared with 

their baseline readings.  To minimise the potential disadvantage imposed on the 

control group in this study, they were advised that they could avail of this 

intervention by contacting the interventionist on completion of the study.   The 

aim of the study was to reduce pre-hospital delay time on readmission to an ED 

with ACS symptoms and to counteract behaviours that increase pre-hospital 

delay. The study results will be presented in the next chapter.  
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Chapter 5 Study results 

5.1 Introduction  

The aim of this study was to test the effectiveness of an individualised 

educational intervention on patient pre-hospital delay time among patients 

diagnosed with ACS. The primary hypothesis tested whether following the 

intervention, patients assigned to the intervention group had reduced pre-

hospital delay times when readmitted to an ED with ACS symptoms, compared 

to the control group.   The secondary hypothesis tested whether following the 

intervention, and in the presence of unresolved ACS symptoms, more patients 

in the intervention group compared to the control group: used prescribed 

nitrates; alerted another person to the presence of unresolved symptoms; 

avoided consultation with a GP and; used an ambulance to access the ED. 

 

The recommended behavioural responses to ACS symptoms were discussed at 

length during the educational intervention. These recommendations were 

incorporated into the personalised action plan that was developed in 

conjunction with each participant in the intervention group.  The intervention 

was reinforced during a follow-up telephone call, which was made one month 

after the intervention was delivered. Six months after recruitment, an action plan 

and accompanying letter was posted to each participant in the intervention 

group.   

This chapter is divided into four sections. The first section describes study 

eligibility and recruitment. The second section provides an overview of the 

characteristics of the total sample recruited (N=1,944) and includes information 
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about study attrition.  A comparison of the randomised control and intervention 

groups at baseline is also presented in this section. The third section focuses on 

the sub-sample of the total sample that was readmitted to an ED with ACS 

symptoms (314/1,944). For ease of differentiation between the total sample 

(N=1,944) and the sub-sample who were readmitted (N=314), the term study 

cohort will be used when referring to the sub-sample (N=314), for the remainder 

of the thesis.  A comparison of the sociodemographic and clinical characteristics 

of the control and intervention groups who were readmitted can also be found in 

this section.  The impact of the educational intervention on pre-hospital delay 

time, which is the primary study hypothesis, will also be presented here. The 

third section also presents a comparison of those from the total sample who 

were not readmitted with ACS symptoms (N=1,630) and those who were 

readmitted (N=314). The fourth and final section is centred on the secondary 

hypothesis; behaviours associated with pre-hospital delay time.  

Section 1 

5.2 Study eligibility and recruitment  

Data collection took place over a three-year period. Recruitment to the study 

took place for the first two years, from November 1st 2007 to October 31st 2009.  

Follow-up data were collected and recorded until the end of the third year. 

There were 2,703 patients assessed for study eligibility (Figure 3). This figure 

represents approximately 77% of the total population (N=3,507) who presented 

to the hospitals’ EDs that served as the research sites for this study. Of those 

who were assessed for eligibility, 662 (24.4%) were rendered ineligible for study 

inclusion. While in some cases there may have been more than one reason for 

exclusion from the study, it was the primary reason for exclusion that was 
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recorded.  Reasons for ineligibility included: being unstable, unwell or confused 

(n=166; 6.1%), refusing to participate in the study (n=142;5.2%), the presence 

of a serious co-morbidity (n=117;4.3%), a cognitive impairment (n=37;1.3%), 

living in an institution (n=57;2.1%), an inability to communicate in or understand 

the English language (n=64;2.3%) and the presence of deafness, absence of a 

phone or some other occasional reason (n=79;2.9%).  An additional 97 (3.5%) 

participants were lost to the study. Of these, 94 were lost because they were 

admitted to the study with a provisional diagnosis of ACS that was later 

unsubstantiated. The remaining 3 were lost because there was no documented 

pre-hospital delay time available for them (Figure 3). Data on 1,944 participants 

with an actual diagnosis of ACS and a documented pre-hospital delay time was 

therefore available for analysis. These 1,944 participants were randomly 

assigned between the control and the intervention groups.   
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Re-admitted with ACS symptoms (n = 137) 

     Follow-up completed:  3 months: 951 

Reason for no follow-up at 3 months: 

     Withdrawn: 7 

      Deceased: 6 

Follow-up completed:   3 months: 961 

 Reason for no follow-up at 3 months: 

      Withdrawn: 5 

      Deceased: 6 

Control (n=972) Intervention (n=972) 

 

Enrolled and randomised: N = 2041  

 

Follow-up completed:      1 month: 964  

Reason for no follow-up at 1 month  

      Withdrawn: 4 

      Deceased: 4 

 

   12 months: 937 (96.4%) 

Reason for no follow-up at 12 months: 

     Withdrawn: 3 

      Deceased: 11 

   Re-admitted with ACS symptoms (n = 177) 

 

12 months: 945 (97.2%) 

Reason for no follow-up at 12 months: 

        Withdrawn: 5 

        Deceased: 11 

 

Assessed for eligibility: 
N=2703 

94 final diagnosis - non-
ACS  
3 no baseline delay time 
available. 

Not recruited (N=662)  
Unwell unstable confused=166 
Declined to participate=142 
Presence of serious co-morbidities=117 
Lives in institution/ long term care=57 
Cognitive impairment=37 
Unable to communicate/understand 
English=64 
Deaf, no phone others=79 

  

Available for analysis: N=1944  

Control (n=1022)   Intervention (n=1019) 

 

Figure 3 Consort flow diagram 
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5.2.1 Recruitment distribution 

The number of participants enrolled and randomised from each of the five 

research sites differed. The number ranged from 222 to 518. Because block 

randomisation was used, the allocation of participants to the control and 

intervention groups did not differ significantly between the sites (Chi-square, 

p=0.66).  Table 3 summarises the site-specific numbers recruited.  

 

Table 3. Site-specific numbers recruited 

Research site Number 
recruited 

Valid percent % Control group 
N (%) 

Intervention 
group N (%) 

Hospital A 518 26.7 254 (49) 264 (51) 

Hospital B 331 17.0 158 (47.7) 173 (52.3) 

Hospital C 453 23.3 228(50.3) 225(49.7) 

Hospital D 420 21.6 212(50.5) 208(49.5) 

Hospital E 222 11.4 120(54.1) 102(45.9) 

Total 1,944 100 972 (50) 972 (50) 

 

 

Section 2 

 5.3 Total sample profile 

Details of the total sample are presented in Table 4. It was from the total sample 

(N=1,944) that the study cohort (N=314) emerged.  During the two-year follow-

up period, 24 (1.2%) participants withdrew from the study. Of these, 10 

participants were from the control group and 14 were from the intervention 

group. Of the 38 (2%) participants who died, 17 (0.9%) were from the control 

group and 21 (1.1%) were from the intervention group (Figure 3).  With respect 

to the total sample of 1,944 participants, the majority was male (72%), Irish 

(96%) and married or in a partnership (66%).  The mean age was 63.2 (SD+/- 

11.7) years. Age was normally distributed (Figure 4).  
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Figure 4 Histogram for age of the total sample (N=1,944) 

Despite the strict randomisation protocol employed, some baseline differences 

were noted between the control and intervention groups with respect to socio-

demographic and clinical characteristics. These differences related to a greater 

proportion of participants with diabetes being randomised to the control group 

(p=0.005). In addition, more of those randomised to the intervention group were 

younger (p=0.02), had private health insurance (p=0.001), had attained third 

level education (p=0.001) and were in employment (p=0.01). All characteristics 

can be seen in Table 4.  
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Table 4. Total sample profile: intervention and control group comparison 

Demographic variable Overall 

(N=1944) N (%) 

Control 

(n=972) n (%) 

Intervention 

(n=972) n (%) 

p* 

Median baseline pre-hospital 
delay time hours 

4.04 hours 

(25
th
 percentile=1.63, 

75
th
 percentile=18.16). 

4.28 hours 

(25
th
 percentile=1.71,   75

th
 

percentile=17.37). 

3.96 hours 

(25
th
percentile=1.53, 

75
th
percentile=18.51). 

0.34 

Age, years-mean ± SD 63.19±11.68 63.83±11.62 62.55±11.71 0.02* 

Male 
Female 

1401(72.1) 
543  (27.9) 

692 (49.4) 
280 (51.6) 

709 (50.6) 
263 (48.4) 

0.39 

Education 
Some or little formal 

Second level 
Third level 

 
714 (36.7) 
869 (44.7) 
361 (18.6) 

 
380  (53.2 ) 
443  (51.0 ) 
149   (41.3) 

 
334   (46.8) 
426   (49.0) 
212   (58.7) 

0.001* 
 

Married or partnership. 
Single/separated/ widowed. 

1278(65.7) 
666 (34.3) 

642(50.2) 
330 (49.5) 

636 (49.8) 
336 (50.5) 

0.77 

Financial status 
Comfortable 

Enough to make ends meet 
Not enough for ends to meet 

 
423(24.8) 

1089(63.9) 
193(11.3) 

 
199 (47.0) 
554 (50.9) 
100 (51.8) 

 
224 (53.0) 
535 (49.1) 
93 (48.2) 

 
0.36 

Employment 
Employed/looking after 

home/student. 
Unemployed/retired/disability 

 
832 (42.8) 

 
1110 (57.2) 

 
388(46.6) 

 
583 (52.5) 

 
444 (53.4) 

 
527 (47.5) 

0.01* 
 

No private health insurance 
Private health insurance 

1251(65.6) 
657 (34.4) 

655(52.4) 
293(44.6) 

596(47.6) 
364 (55.4) 

0.001* 

Prior cardiac history 
Angina 

Myocardial infarction 
PCI 

CABG 

 
660 (34.0) 
583 (30.0) 
513 (26.4) 
259 (13.3) 

 
341 (51.7) 
301 (51.6) 
264 (51.5) 
140 (54.1) 

 
319 (48.3) 
282 (48.4) 
249 (48.5) 
119 (45.9) 

 
0.29 
0.35 
0.44 
0.16 

Presence of  risk factors 
Diabetes 

CVA 
Family history 
Hypertension 

Hypercholesterolaemia 
Current or recent smoker 

 
318 (16.4) 
114 (5.9) 

1274(65.5) 
1157(59.5) 
1388 (71.4) 
628(32.3) 

 
182 (57.2) 
59 (51.8) 
622 (48.8) 
581 (50.2) 
710 (51.2) 
323 (51.4) 

 
136 (42.8 ) 
55 (48.2) 

652 (51.2) 
576 (49.8) 
678 (48.8) 
305 (48.6) 

 
0.005* 
0.70 
0.15 
0.82 
0.10 
0.38 

Admission diagnosis 
STEMI 

NSTEMI 
Unstable Angina 

 
548(28.2) 
705(36.3) 
691(35.5) 

 
268 (48.9) 
331 (47.0) 
373 (54.0) 

 
280 (51.1) 
374 (53.0) 
318 (46.0) 

 
0.03* 

Immediate treatment 
Thrombolysis 
Primary PCI 

Primary CABG 
Resuscitation 

 
229 (11.8) 
324 (16.7) 

4 (0.2) 
43(2.2) 

 
105(45.9) 
150 (46.3) 

2(50.0) 
22(51.2) 

 
124 (54.1) 
174 (53.7) 
2 (50.0) 
21(48.8) 

 
0.18 
0.14 
1.0 

0.88 

Legend: Values represent frequencies (percentages) or mean ± SD (Standard Deviation). * indicates p 
value significant at <0.05. CABG = coronary artery bypass graft; STEMI= ST segment elevation 
myocardial infarction; NSTEMI= non-ST segment elevation myocardial infarction; CVA= cerebral vascular 
accident; PCI= percutaneous coronary intervention.  
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For the total sample, the delay-time data were abnormally distributed before 

log-transformation (Figure 5).  

 

 

Figure 5 Histogram for pre-hospital delay time before log-transformation 
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The data were also abnormally distributed following log-transformation, albeit to 

a lesser extent (Figure 6). 

 

 

 

Figure 6 Histogram for pre-hospital delay time after log-transformation 

 

The baseline median pre-hospital delay time for the total sample (N=1,944) was 

4.04 hours (25th percentile=1.63, 75th percentile=18.16).  As delay-time data 

were not normally distributed despite log-transformation, a non-parametric 

Mann Whitney U test was applied to compare median pre-hospital delay times 

between the intervention and control groups. Median baseline pre-hospital 

delay times did not differ significantly between the control and intervention 

groups at baseline (Mann-Whitney U, p=0.34: Control: 4.28 hours, 25th 
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percentile=1.71, 75th percentile=17.37; Intervention 3.96 hours, 

25thpercentile=1.53, 75thpercentile=18.51).   

Section 3 

 5.4 The study cohort  

The study cohort emerged from the total study sample and was comprised of 

those participants who were readmitted to an ED with ACS symptoms. Within 

the two years of study follow-up, 314 (16.2%) participants from the total sample 

were readmitted to an ED with ACS symptoms.  Of these, 137 (14%) were from 

the control group and 177 (18.2%) were from the intervention group.   

5.4.1 Socio-demographic characteristics of the study cohort 

The socio-demographic characteristics of the study cohort are presented in 

Table 5. The mean age of those who were readmitted was 62.6 (SD+/-12.2) 

years.  The majority was male (65.9%) and married or in a partnership (62.7%).  

Less than one-third of those who were readmitted had private health insurance 

(30%). Most reported having sufficient finances to make ends meet (64.9%). 

Almost two thirds were unemployed, retired or in receipt of a disability 

allowance (61.5%).  No significant differences were noted between the groups 

with respect to any socio-demographic variables, except the level of education 

attained. The groups differed significantly in this regard, with a greater 

proportion of participants from the intervention group having attained third level 

education (Chi-square, p=0.02) (Table 5). 

5.4.2 Clinical characteristics of the study cohort 

Of those who were readmitted, almost two-thirds had a prior history of 

hypertension (63.7%). Three-quarters had hypercholesterolaemia (75.8%), 

while 67.2% had a family history of heart disease. The prevalence of other 
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clinical risk factors including diabetes (17.8%), history of cerebrovascular 

accident (6.4%) and a current smoking habit (29.3%) were less pronounced 

(Table 5). With respect to baseline diagnosis, the majority of participants who 

were readmitted had originally been diagnosed with unstable angina (44.6%), 

while smaller proportions had been diagnosed originally with NSTEMI (30.9%) 

and STEMI (24.5%). No significant differences between the groups with respect 

to these variables were observed (Chi-square, p=0.16) (Table 5). 

 

On readmission, the majority of participants were diagnosed with unstable 

angina (54.8%). Just over 10% were diagnosed with a myocardial infarction. In 

total, 7.6% and 3.2% were diagnosed with NSTEMI and STEMI, respectively.  

The majority of those who were readmitted and diagnosed with ACS were 

medically managed. From the study cohort, there were no significant 

differences between the control and intervention groups with respect to their 

clinical characteristics (Table 5).  

 

While 100% of those who were readmitted presented with ACS symptoms, just 

over one-third (34.4%; 108/314) of these were not diagnosed with ACS on 

readmission. Although there were more readmissions among the intervention 

group (n=177/972) compared to the control group (n=137/972) (Chi-square, 

p=0.02), there were no significant differences between the groups with respect 

to readmission diagnoses (Chi-square, p=0.17).  The term ‘other’ is used in 

Table 5 to collectively describe the range of diagnoses of those readmitted with 

conditions other than ACS.     
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Table 5. Study cohort profile: intervention and control group comparison  

Demographic variable Overall 

(N=314)   N (%) 

Control 

(n=137) n (%) 

Intervention 

(n=177) n (%) 

p* 

Median baseline pre-hospital delay 
time hours. 

5.0 hours 

(25
th
 percentile= 2.0, 

75th percentile=23.5). 

5.5 hours 

(25
th
 percentile= 2.67; 

75
th
 percentile=23.13). 

4.5 hours 

(25
th
percentile=1.55, 

75
th
percentile=23.70) 

 

0.39 

Age, years ± SD 62.6 ± 12.2 62.6 ± 11.6 62.6 ± 12.8 0.97 

Gender 
Male 

Female 

 
207 (65.9 ) 
107 (34.1) 

 
87 (42.0) 
50 (46.7) 

 
120 (58.0) 
57 (53.3) 

 
0.47 

 

Education 
Some or little formal 

Second level 
Third level 

 
140 (44.6) 
131 (41.7) 
43 (13.7) 

 
72 (51.4) 
52 (39.7) 
13 (30.2) 

 
68 (48.6) 
79 (60.3) 
30 (69.8) 

 
0.02* 

 

Marital status 
Married or living in partnership 

Single/separated/divorced/  widowed 

 
197 (62.7) 
117  (37.3 ) 

 
88 (44.7) 
49 (41.9) 

 
109 (55.3) 
68 (58.1) 

 
0.63 

Financial status 
Comfortable 

Enough to make ends meet 
Not enough to make ends meet 

 
53  (20.0) 
172 (64.9) 
40  (15.1) 

 
21  (39.6) 
69 (40.1) 
20 (50.0) 

 
32  (60.4) 
103 (59.9) 
20  (50.0) 

 
0.50 

Employment 
Employed or looking after home or a 

student  status 
Unemployed/retired/disability 

 
121 (38.5) 

 
193 (61.5) 

 
47 (38.8) 

 
90 (46.6) 

 
74 (61.2) 

 
103 (53.4) 

 
0.18 

Health insurance 
No private health insurance 

Private health insurance 

 
215 (70.0) 
92  (30.0) 

 
93 (43.3) 
38 (41.3) 

 
122 (56.7) 
54 (58.7) 

 
0.75 

Presence of  risk factors 
Diabetes 

CVA 
Family history 
Hypertension 

Hypercholesterolaemia 
Current or recent smoker 

 
56 (17.8) 
20 (6.4) 

211 (67.2 ) 
200 (63.7) 
238 (75.8) 
92 (29.3) 

 
29 (51.8) 
9  (45.0) 
87 (41.2) 
90 (45.0) 
101 (42.4) 
46 (50.0) 

 
27 (48.2) 
11 (55.0) 
124 (58.8) 
110 (55.0) 
137 (57.6) 
46 (50.0) 

 
0.18 
0.90 
0.22 
0.51 
0.45 
0.14 

Cardiac history prior to baseline 
Angina 

Myocardial infarction 
PCI 

CABG 

 
142 (45.2) 
126 (40.1) 
43  (37.3) 
62 (19.7) 

 
60 (43.3) 
60 (47.6) 
49 (41.9) 
28 (45.2) 

 
82 (57.7) 
66 (52.4) 
68 (58.1) 
34 (54.8) 

 
0.66 
0.24 
0.63 
0.79 

Baseline diagnosis 
STEMI 

NSTEMI 
Unstable Angina 

 
77 (24.5) 
97 (30.9) 

140 (44.6) 

 
34 (44.2) 
35 (36.1) 
68 (48.6) 

 
43(55.8) 
62 (63.9) 
72 (51.4) 

 
0.16 

Baseline treatment 
Thrombolysis 
Primary PCI 

Primary CABG 
Resuscitation 

 
34 (10.8) 
46 (14.6) 
1 (0.3) 
5 (1.6) 

 
10 (29.4) 
23(50.0) 
1(100) 
4 (80.0) 

 
24 (70.6) 
23 (50.0) 

0 (0) 
1 (20.0) 

 
0.07 
0.35 
NA 
NA 

Readmission diagnosis 
STEMI 

NSTEMI 
Unstable Angina 

Other 

 
10 (3.2) 
24 (7.6) 

172 (54.8) 
108 (34.4) 

 
4 (40.0) 

14 (58.3) 
68 (39.5) 
51 (47.2) 

 
6 (60.0) 

10 (41.7) 
104 (60.5) 
57 (52.8) 

 
0.17 

Readmission treatment (n=309) 
Thrombolysis 
Primary PCI 

Primary CABG 
Resuscitation 

 
1(0.3) 
11(3.6) 

0 
4 (1.3) 

 
1(100) 
2(18.2) 

0 
2 (50.0) 

 
0 (0) 

9 (81.8) 
0 

2 (50.0) 

 
NA 
NA 
NA 
NA 

Legend: Values represent frequencies (percentages) or mean ± SD (Standard Deviation). * indicates p 
value significant at <0.05.  
HRS=hours; CABG = coronary artery bypass graft; STEMI= ST segment elevation myocardial infarction; 
NSTEMI= non-ST segment elevation myocardial infarction; CVA= cerebral vascular accident; PCI= 
percutaneous coronary intervention. NA= results not available as subgroup sample too small to perform 
analysis. 
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5.5 Baseline pre-hospital delay times among the study cohort 

Baseline pre-hospital delay time for the study cohort (N=314) was measured 

and compared between the control and intervention groups.  As was the case 

with the total sample, baseline pre-hospital delay-time data were abnormally 

distributed.  A Mann Whitney U test was applied to compare median pre-

hospital delay times.  There was no significant difference between the two 

groups in their original (baseline) pre-hospital delay times (control median 5.5 

[25th percentile, 2.67 and 75th percentile, 23.13] and intervention median 4.51 

[25th percentile, 1.55 and 75th percentile, 23.70]) (Mann-Whitney U, p=0.39) 

(Table 5).   

5.6 The impact of the intervention on pre-hospital delay time 

Following the educational intervention and on readmission to an ED, pre-

hospital delay times were again measured for the study cohort.  The post-

intervention median pre-hospital delay time for the study cohort (N=314) was 

2.54 hours [25th percentile 1.31 hours and 75th percentile 7.75 hours].  Highest 

level of attained education was the only noted difference between the two 

groups who were readmitted and so this variable was adjusted for in the 

analysis.   

 

To examine the impact of the intervention on pre-hospital delay time, repeated 

measures ANOVA was used.  The examination of post-intervention pre-hospital 

delay time revealed that there was a significant difference in pre-hospital delay 

times between the groups, after controlling for level of education.  Among the 

intervention group, the median pre-hospital delay time was reduced to 1.7 hours 

[25th percentile 1.1, 75th percentile 2.9], which represented a 62% 
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improvement on pre-intervention pre-hospital delay times. The post-intervention 

median pre-hospital delay time for the control group who were readmitted 

increased to 7.1 hours [25th percentile 2.7, 75th percentile 16.7] (Figure 7), 

which was an increase of 29% compared to the pre-intervention values. These 

post-intervention readmission pre-hospital delay times represent an increase of 

1.6 hours in the control group and a reduction of 2.8 hours in the intervention 

group (Figure 7). The change over time remained significantly different between 

the groups F (1, 310) =37.599, p=<0.001. The primary study hypothesis was 

therefore accepted.  

 

 
 

Figure 7 The effect of the intervention on pre-hospital delay time (N=314) 
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A comparison between the study cohort (N=314) and those who were not 

readmitted with ACS symptoms (N=1,630) was explored to determine whether 

or not those who were readmitted were representative of the total sample. 

These results are presented in Table 6. There was no significant baseline pre-

hospital delay time difference between the study cohort and those not 

readmitted (p=0.36). From a sociodemographic perspective, there were 

differences between the two groups with respect to gender, education and 

financial status. More of those from the study cohort had little or no formal 

education (p=0.003), while more of those from the group who were not 

readmitted were comfortable financially (p=0.03). With respect to gender, 

significantly more women were readmitted (p=0.008) than not.  

 

From a clinical history perspective, the study cohort differed from the non-

readmitted group in that they had a cardiac history of angina (p=0.001), 

myocardial infarction (p=0.001), PCI (p=0.001) and CABG (p=0.001) prior to 

their baseline admission. In addition, significantly more of the study cohort had 

a baseline diagnosis of unstable angina (Table 6).  
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Table 6. Comparison of study cohort and sample not readmitted  

Demographic variable Sample not 
readmitted 

(N=1630) N (%) 

The Study cohort                   

                       
(N=314) N (%) 

p* 

Median baseline pre-hospital delay 
time hours. 

4.0 hours 

(25
th

percentile= 1.58, 
75

th
 percentile=16.43). 

5.0 hours 

(25
th

percentile=2.0, 
75thpercentile=23.5). 

0.36 

Age, years ± SD 62.4+11.6 62.6+ 12.2 0.94 

Gender 

Male 
Female 

 
1194 (73.3) 
436 (26.7) 

 
207 (65.9) 
107 (34.1) 

0.008* 
 

Education 

Some or little formal 
Second level 
Third level 

 
574 (35.2) 
738 (45.3) 
318 (19.5) 

 
140 (44.6) 
131 (41.7) 
43  (13.7) 

0.003* 

Marital status 

Married or living in partnership 
Single/separated/divorced/  widowed 

 
1081 (66.3) 
549 (33.7) 

 

 
197 (62.7) 
117 (37.3) 

0.22 

Financial status 

Comfortable 
Enough to make ends meet 

Not enough to make ends meet 

 
370 (25.7) 
917 (63.7) 
153 (10.6) 

 
53  (20) 

172 (64.9) 
40  (15.1) 

0.03* 

Employment 

Employed or looking after home or a 
student  status 

Unemployed/retired/disability 

 
711 (43.7) 

 
917 (56.3) 

 
121 (38.5) 

 
193 (61.5) 

0.09 

Health insurance 

No private health insurance 
Private health insurance 

 
1036 (64.7) 
565 (35.3) 

 
215 (70) 
92 (30) 

0.72 

Presence of  risk factors 

Diabetes 
CVA 

Family history 
Hypertension 

Hypercholesterolaemia 
Current or recent smoker 

 
262 (16.1) 

94 (5.8) 
1063 (65.2) 
957 (58.7) 

1150 (70.6) 
536 (32.9) 

 
56 (17.8) 
20 (6.4) 

211 (67.2) 
200 (63.7) 
238 (75.8) 
92 (29.3) 

 
0.44 
0.67 
0.49 
0.10 
0.06 
0.21 

Cardiac history prior to baseline 

Angina 
Myocardial infarction 

PCI 
CABG 

 
518 (31.8) 
457 (28) 

396 (24.3) 
197 (12.1) 

 
142 (45.2) 
126 (40.1) 
43 (37.3) 
62 (19.7) 

 
<0.01* 
<0.01* 
<0.01* 
<0.01* 

Baseline diagnosis 

STEMI 
NSTEMI 

Unstable Angina 

 
471 (28.9) 
608 (37.3) 
551 (33.8) 

 
77 (24.5) 
97 (30.9) 

140 (44.6) 

<0.01* 

Baseline treatment 

Thrombolysis 
Primary PCI 

Primary CABG 
Resuscitation 

 
195  (12) 
278 (17) 
3 (0.1) 
38 (2.3) 

 
34 (10.8) 
46 (14.6) 
1  (0.3) 
5  (1.6) 

 
0.57 
0.26 
0.63 
0.41 

Legend: Values represent frequencies (percentages) or mean ± SD (Standard Deviation). * 
indicates p value significant at <0.05. CABG = coronary artery bypass graft; STEMI= ST segment 

elevation myocardial infarction; NSTEMI= non-ST segment elevation myocardial infarction; CVA= 
cerebral vascular accident; PCI= percutaneous coronary intervention. 
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Section 4 

5.7 Pre-hospital behaviours 

As a secondary study outcome, the study tested whether there was a difference 

between the control group and intervention group with respect to pre-hospital 

behaviours in the presence of ACS symptoms. The behaviours included the use 

of prescribed nitrates for the differentiation and relief of symptoms, the use of an 

ambulance to access the ED, non-consultation with a GP in advance of 

attending the ED and the notification of another person about the presence of 

symptoms. A comparison of baseline pre-hospital behaviours for the total 

sample (N=1,944) was conducted initially. At baseline, the percentage of 

participants who used the ambulance as a means of transport to the hospital did 

not differ between the intervention group (40.7%) and control group (39.5%) 

(Chi-square, p=0.61).  Furthermore, there was no difference between the 

intervention group (19.6%) and control group (21%) with respect to the use of 

prescribed nitrates (Chi-square, p = 0.46). There was also no difference in 

those who avoided consultation with a GP prior to attending the ED between the 

intervention (57%) and control (53.5%) groups (Chi-square, p = 0.13), or among 

those who disclosed the presence of symptoms to another person (intervention 

47.3%) (control 42.9%) (Chi-square, p = 0.05). The groups were therefore 

comparable at baseline with reference to their pre-hospital behaviours.  

5.8 Baseline pre-hospital behaviours among the study cohort 

A comparison of the study cohort was conducted to analyse the baseline pre-

hospital behaviours of those who were readmitted with ACS symptoms (N=314) 

(Table 7). This revealed that at baseline, more of those assigned to the 

intervention group (63.1%) than the control group (36.9%) disclosed the 
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presence of symptoms to another person (Chi-square, p=0.03).  With respect to 

the use of prescribed nitrates at baseline, one third of the study cohort used 

nitrates for the relief of symptoms, and of those who did, there were significantly 

more users from the control group, compared to the intervention group (Chi-

square, p=0.04). While a greater percentage of those assigned to the 

intervention group (57%) than the control group (43%) used an ambulance as 

the mode of transport to the ED at baseline, this was not significantly different 

between the groups (Chi-square, p=0.90).  Additionally, there was no difference 

between the groups with respect to consultation with a GP (Chi-square, p=0.82) 

prior to attending the ED (Table 7).   

 

Table 7. Baseline pre-hospital behaviours among the study cohort 

 
 

Pre-hospital behaviour. 

 
N=314 

 
N (%) 

 
Intervention 

group 
n= 177 n (%) 

 
Control 
group 

n=137 n (%) 

 
p* 

Used ambulance as mode of 
transport to get to ED. 

142 (45.2) 81 (57.0) 61 (43.0) 0.90 

Disclosed symptoms to 
another person. 

141 (44.9) 89 (63.1) 
 

52 (36.9) 
 

0.03* 

Consulted with a general 
practitioner before attending 

ED. 

139 (44.3) 77 (55.4) 62 (44.6) 0.82 

Self-administered nitrates 
when symptoms occurred. 

104 (33.1) 50 (48.1) 54 (51.9) 0.04* 

Values represent frequencies (percentages). * indicates p value significant at <0.05. 
ED=Emergency department. 

 

5.9 Post-intervention behaviours among the study cohort 

Using a chi-square test, the impact of the intervention on behavioural responses 

to ACS symptoms was tested as follows: 1) use of ambulance; 2) consultation 

with a GP; 3) notification of another person about symptoms; and 4) use of 

prescribed nitrates. There was no significant difference in the use of ambulance 
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(Chi-square, p=0.51) or nitrates (Chi-square, p=0.06) between the control and 

intervention groups following the intervention (Table 8).  

There was a significantly lower rate of consultation with a GP before attending 

the ED among those assigned to the intervention group, compared to the 

control group (Chi-square, p=0.02).  Furthermore, a significantly greater 

proportion of participants assigned to the intervention group reported their 

symptoms to another individual (Chi-square, p=0.01). Table 8 illustrates the 

study cohort’s post-intervention behavioural responses to symptoms. The 

secondary study hypothesis was not accepted, as the observed differences 

could not be attributed to the intervention. 

 

Table 8. Impact of the intervention on pre-hospital behaviours 

 
 

Pre-hospital behaviour. 

 
N=314 

 
N (%) 

 
Intervention 

group 
(n= 177) n (%) 

 
Control 
group 

(n=137) n (%) 

 
p* 

Used ambulance as mode 
of transport to get to ED. 

 
123 (39.1) 

 
69  (56.1) 

 
54 (43.9) 

 
0.51 

Disclosed symptoms to 
another person. 

 
178 (56.7) 

 
111 (62.4) 

 
67 (37.6) 

 
0.01* 

Consulted with a general 
practitioner before 

attending ED. 

 
89 (28.3) 

 
42 (47.2) 

 
47 (52.8) 

 
0.02* 

Self-administered nitrates 
when symptoms occurred. 

 
154 (49.0) 

 
91 (59.1) 

 
63 (40.9) 

 
0.06 

Values represent frequencies (percentages). * indicates p value significant at <0.05. 
ED=Emergency department. 

 

5.10 Summary 

The total sample in this study was comprised of the 1,944 participants who had 

a diagnosis of ACS and a documented pre-hospital delay time. Of these, 972 

were randomised to each of the control and intervention groups. The median 

baseline pre-hospital delay time for the total sample was 4.04 hours (25th 
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percentile, 1.63; 75th percentile, 18.16 hours). At baseline, there was no 

significant pre-hospital delay time difference between the control and 

intervention groups (Mann-Whitney U, p=0.34) for the total sample.  

 

The term study cohort was used to identify those participants who were 

readmitted via an ED with ACS symptoms (N=314). Of these, there were 137 

from the control group and 177 from the intervention group. The level of 

education attained was the only variable on which the two groups differed 

significantly.  While there was no significant difference between the groups with 

respect to their baseline pre-hospital delay times (Mann-Whitney U, p=0.39), 

there was a significant change in post-intervention pre-hospital delay times 

between the groups (ANOVA, p=0.001). The primary study hypothesis was 

therefore accepted.  

 

The pre-hospital behaviours of interest were: ambulance use to access the ED, 

the use of prescribed nitrates, non-consultation with a GP in advance of 

attending the ED and the notification of another individual about the presence of 

ACS symptoms.  With respect to these behaviours, there were no baseline 

differences between the control and intervention groups in the total sample.  

Among the study cohort (N=314), there was no pre-intervention difference 

between the groups in terms of ambulance use or pre-hospital consultation with 

a GP. However, the intervention group had disclosed the presence of symptoms 

more promptly than the control group, while the control group had a higher rate 

of nitrate use.   
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Following the intervention, in comparison to the control group, the intervention 

group was less likely to consult with a GP in the presence of symptoms before 

attending the ED and they reported the presence of ACS symptoms more 

promptly to another person. There was no significant difference between the 

groups with respect to the use of nitrates or the uptake of ambulance for 

transport to the ED. The study results will be contextualised in the discussion, 

which is presented in Chapter 6. 
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Chapter 6 Discussion 

6.1 Introduction 

The purpose of this parallel design RCT was to test the effectiveness of an 

individualised educational intervention on patient pre-hospital delay time among 

patients diagnosed with ACS.  As its primary hypothesis, the trial tested whether 

there was a post-intervention difference in patient pre-hospital delay time 

between those randomly assigned to the control group and those assigned to 

the intervention group. The secondary hypothesis tested whether following the 

intervention, the intervention group conformed more readily to the 

recommended behaviours outlined in the intervention, compared to the control 

group.  The recommended behaviours were: the use of prescribed nitrates for 

symptom relief; the prompt notification of another person that symptoms were 

present; the avoidance of consultation with a GP in the presence of ACS 

symptoms and; the use of an ambulance to access the ED. The primary 

hypothesis was accepted. The secondary hypothesis was not accepted, but 

there were some observed changes between the two groups with respect to the 

recommended behaviours. This chapter discusses the study’s results and 

presents the strengths and weaknesses of this trial.  The final section of this 

chapter will address the potential impact and contribution of this study, together 

with a conclusion and recommendations for the future.  

6.2 The primary hypothesis: patient pre-hospital delay time 

The primary hypothesis was accepted in this study, as following the 

intervention, patient pre-hospital delay time was significantly reduced among 

the intervention group, compared to the control group. Previous interventions 
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aimed at reducing patient pre-hospital delay time have been attempted (Ho et 

al. 1989, Moses et al. 1991, Bett et al. 1993, Blohm et al. 1994, Gaspoz et al. 

1996, Meischke et al. 1997, Luepker et al. 2000, Dracup et al. 2009, Naegeli et 

al. 2011).  Three of these were RCTs and none were effective in reducing pre-

hospital delay time. A number of factors may have contributed to the 

acceptance of the primary hypothesis in this study. These include the sample 

and sampling approaches, the intervention design, the content of the 

intervention and the theoretical framework on which the intervention was based.  

6.2.1 Sample and sampling approaches 

While this RCT was modelled on a previously conducted study (Dracup et al. 

2006), this study’s methodology was original in many respects. To be included 

in this study, an ACS diagnosis was a pre-requisite.  This criterion differed from 

other delay-time intervention studies in which the samples were known to have 

ischaemic heart disease (Dracup et al. 2006), had a potential ACS diagnosis 

(Moses et al. 1991) or the sample’s risk profile status was unknown (Ho et al. 

1989, Bett et al. 1993, Blohm et al. 1994, Gaspoz et al. 1996, Meischke et al. 

1997, Luepker et al. 2000). The requirement for a definitive ACS diagnosis in 

this study may have rendered the sample more vulnerable to the recurrence of 

an ACS event than the samples included in the above studies. Furthermore, in 

this study, the sample’s baseline pre-hospital delay times were measured in 

addition to post-intervention pre-hospital delay times. This is the first RCT of this 

kind, where pre-hospital delay data were measured for both groups on both 

occasions.  Dracup et al. (2006) measured post-intervention pre-hospital delay 

times only. 
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This study was the first RCT in Europe to target patient pre-hospital delay time 

using an educational intervention. It was also the first RCT to report a 

successful reduction in patient pre-hospital delay time.  Reductions in median 

pre-hospital delay times were also reported by the other European studies that 

used an intervention to reduce pre-hospital delay time (Blohm et al. 1994, 

Gaspoz et al. 1996).  Most prior interventions were conducted outside Europe 

(Ho et al. 1989, Moses et al. 1991, Bett et al. 1993, Meischke et al. 1997, 

Luepker et al. 2000, Dracup et al. 2009) and none reported success in reducing 

pre-hospital delay times. The possibility of cultural influence on the outcomes 

cannot therefore be overlooked, although the precise cultural mechanism is not 

readily evident from the sample characteristics.   

 

Consistent with the majority of studies (Dracup et al. 2003, Johansson et al. 

2004a, Ottesen et al. 2004, Walsh et al. 2004, Fukuoka et al. 2005, O' Donnell 

et al. 2006, Thuresson et al. 2007, Perkins-Porras et al. 2009, DeVon et al. 

2010, O' Donnell & Moser 2012), participants were recruited to this study and 

received the intervention within 2-4 days of admission to the hospital. Although 

nurses often believe that patient education is best given immediately prior to 

discharge, patients prefer to be educated as close to the event as possible 

(Tilley et al. 1987).  Patients are often more amenable to interventions aimed at 

behavioural change if they are targeted immediately following an illness or 

health threat, such as a heart attack (Weinman et al. 2001, Petrie et al. 2002). 

Furthermore, improved functioning can be expected if negative thinking about 

myocardial infarction is identified early and resolved using an intervention 

(Petrie et al. 2002). The intervention in this study, which was delivered soon 
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after the cardiac event, focused on positive reinforcement and the reconciliation 

of negative responses.  Therefore, the timing of intervention delivery may have 

been a factor in the observed reduction in pre-hospital delay time following the 

intervention.  

6.2.2 The intervention design  

This study and one other (Dracup et al. 2006) used an individualised approach 

to intervention delivery. Other previous interventions aimed at reducing pre-

hospital delay time were mass media interventions, the majority of which were 

unsuccessful in reducing pre-hospital delay time. It has been suggested that the 

use of television for mass media interventions may be ineffective because the 

majority of people view television for entertainment, not education. Therefore, 

educational information is likely to attract only a minority of interested viewers 

(Lau et al. 1980).  Furthermore, media-driven intervention messages may not 

be salient for all recipients, while others, for whom the messages are intended, 

may not assimilate or internalise the information, despite their exposure to it.  

 

In assessing whether mass media interventions play a role in changing how 

individuals think about health-related activity, Cavill and Bauman (2004) 

suggested that mass media interventions were likely to increase levels of 

awareness, although any effect beyond an increased awareness of the 

intervention message remained unclear.  Furthermore, media interventions 

were not shown to change knowledge, beliefs and understanding (Cavill & 

Bauman 2004). Baseline data are often not measured in mass media 

interventions and, where these data are available, the information is often not 

reported (Cavill & Bauman 2004). In studies where baseline data for the control 
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and intervention groups is not reported, readers assume that there is 

equivalence between the groups at baseline (Kahn et al. 2002). Such an 

assumption can be both limiting and erroneous. However, by their nature and 

design, mass media interventions are often not amenable to the measurement 

of the baseline and post-intervention data, particularly in the same individuals 

(Lau et al. 1980).   

 

In contrast to mass media targeted interventions, this study used an 

individualised approach to intervention delivery.  In accordance with RCT fidelity 

and the trial protocol, the intervention content in the study was standardised, but 

tailored to each individual, their personal context and their literacy level. It has 

been suggested that although educational interventions are standardised, they 

should still accommodate each individual’s learning literacy level (Dewalt et al. 

2004, Commodore-Mensah & Dennison-Himmelfarb 2012, Gallagher et al. 

2013). This approach was adopted in the current intervention.  Health behaviour 

interventions that are tailored to the individual are considered more efficacious 

than their non-tailored counterparts (Commodore-Mensah & Dennison-

Himmelfarb 2012), and have been known to increase the chance of behaviour 

modification (Lauver et al. 2002, Ryan & Lauver 2002, Strecher et al. 2002, 

Alm-Roijer et al. 2006, Jensen et al. 2009). In comparison to standardised 

health-related informational interventions, those that were tailored to the 

individual were read more often, remembered better and discussed more 

frequently with others (De Vries & Brug 1999, Skinner et al. 1999, Ryan & 

Lauver 2002). It was intended that the intervention in this study would be 

meaningful and remembered by the participants. The individualisation of the 
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intervention and the tailoring of the intervention message to each individual may 

have been a factor in the study’s success.  

 

The intervention duration may also have contributed to the success of this 

study. This is an important aspect of intervention delivery, as participants’ 

intervention uptake can decrease if an intervention is too demanding of time or 

effort (Conn et al. 2001, Aranda 2008). The need for researchers to be 

cognisant of the burden of interventions on participants has been highlighted 

previously (Cleary et al. 2012).  An intervention dose of one hour is considered 

compatible with a busy healthcare environment and could be replicated 

clinically (Cleary et al. 2012). The intervention in this study was less than one 

hour duration. This indicates that it was possibly not over-burdensome on 

participants, which may have enhanced their uptake of the content.  

6.2.3 The intervention content 

The study cohort differed significantly from those who were not readmitted with 

respect to their cardiac history.  Significantly more (Chi-square, p=0.01) of the 

study cohort had previous histories of angina, MI, PCI and CABG. It was likely 

that their previous history of cardiac events increased their predisposition to 

further events and readmission, as was observed in this study.  Individuals tend 

to be generally unaware of their risk for cardiovascular disease (Mosca et al. 

2005, Jensen et al. 2009). Consequently, as a component of this intervention, 

participants were gently but clearly informed that they were at risk for a further 

cardiac event.  This message was important, given that high risk individuals 

often under-estimate or reject their risk status for a cardiac event and are 

therefore less likely to alter their health behaviours (Chapman et al. 1993, 
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Weinstein & Klein 1995, Ayanian & Cleary 1999, Weinstein 1999). In this study, 

the descriptions of usual care did not routinely include discussions with patients 

about future health risks for ACS. This might be explained by the relatively short 

hospitalisation period following a cardiac event, which limits the time available 

to health professionals to support and educate patients (Timmins 2005, 

Fernandez et al. 2006 Commodore-Mensah & Dennison-Himmelfarb 2012).  

However, an accurate risk-perception is important in shaping responses in the 

face of health threats (Furze et al. 2003, Smith et al. 2006).  

 

From a patient’s perspective, the brevity of hospital stay following an ACS event 

could be interpreted by them as a sign of a less serious illness than some other 

conditions. In addition, revascularisation using PCI must seem like a relatively 

simple procedure when compared to the more invasive and traumatic 

conventional CABG procedure (Holmboe et al. 2000, Shirai et al. 2004).  

Furthermore, the perception of ‘being cured’ following an intervention is not 

uncommon (Eastwood 2001).  These indicators provide plausible explanations 

for any low-risk perceptions held by individuals, and the consequent belief that 

an ACS event does not necessarily pose a future threat.  In this study, 

misperceptions were rectified and reconciled with the message that the 

participant was at risk of another event. The emphasis on the potential for event 

recurrence may have resulted in a greater uptake and internalisation of the 

intervention by the intervention group in the short term and possibly beyond.   

 

While an acknowledgement of the risk for future events was a component of the 

intervention, it was intended not to cause participants unnecessary anxiety.  
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This was important, as individuals who over-estimate their health-risk can 

become anxious and tend to over-use medical facilities (Kreuter & Strecher 

1995).  Furthermore, patients can hesitate in seeking help and subsequently 

delay longer if they experience excess fear (Burgess et al. 2001, Sullivan et al. 

2009).  To date, four studies have addressed the role of the intensity of fear on 

patients’ delay in relation to acute MI (Dracup & Moser 1997, McKinley et al. 

2000, Kentsch et al. 2002, Moser et al. 2005). From these, it has been 

established that fear prolongs patient-delay, although the reverse occurs in the 

presence of panic and anxiety (Khraim et al. 2009, Dubayova et al. 2010). This 

finding that people who are more anxious delay less has also been reported in 

other contexts (O’ Mahony & Hegarty 2009).  In this study, there was no 

significant difference in the rate of readmission between the control and 

intervention groups who were diagnosed with ACS (Chi-square, p=0.17). This 

infers that the intervention group did not over-estimate their risk. While the 

intervention content highlighted future risk possibilities, it also equipped 

participants to deal with future symptoms through the use of the individualised 

scenario rehearsal and the development of the action plan. This may have 

reduced the likelihood of the intervention group over-reacting to symptoms 

following the intervention.   

 

In addition to the emphasis on risk perception, the potential for symptom 

variability on a subsequent occasion was also emphasised in this study during 

the intervention. Researchers have reported that delay-time is increased among 

individuals whose symptoms are incongruent with their expectations (Zerwic 

1998, Horne et al. 2000, Nymark et al. 2009, Fox-Wasylyshyn et al. 2010, O' 
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Donnell & Moser 2012). Likewise, the interpretation of symptoms as serious or 

of cardiac origin is consistently associated with reduced pre-hospital delay times 

(Johansson et al. 2004a, Herlitz et al. 2010a, Vavouranakis et al. 2010, McKee 

et al. 2013).  The necessity to provide the public with accurate information about 

the constellation and significance of symptoms that can arise with ACS has 

been highlighted previously (Sjostrom-Strand & Fridlund 2008, Herlitz et al. 

2010a, Farquharson et al. 2012, O' Donnell & Moser 2012).  In this study, the 

range and potential variation of symptoms, their significance and their 

management was addressed. When people make appropriate matches of 

symptoms to their representations of illness they may seek treatment more 

promptly and demonstrate effective follow-through, whereas improper match of 

symptoms to illness conceptions can account for delay behaviour (Turk et al. 

1984, Baumann & Leventhal 1985, Taylor 1990). These factors may have 

influenced the acceptance of the primary hypothesis, as the intervention group 

sought help more rapidly for their symptoms, which were outlined in the 

intervention.    

 

Patients who display greater levels of cardiac denial have longer pre-hospital 

delays (Buckley et al. 2007, Perkins-Porras et al. 2008).  Information on the role 

of cardiac denial and its association with extended pre-hospital delay times may 

have been a factor in reducing patient pre-hospital delay time in this study.  It 

has been suggested that greater cardiac-denial may be linked with an 

underlying sense of invulnerability (Fowers 1992).  Participants in this study 

were deprived of the opportunity to deny their vulnerability, as their ACS 

diagnosis was clearly established and incorporated into their intervention. This 
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too may have been a factor in the effectiveness of the intervention in reducing 

patient pre-hospital delay time among the intervention group.  

 

Dracup et al. (2009), who reported no reduction in pre-hospital delay time 

among their intervention group, also used these same key intervention 

messages about cardiac denial (Dracup et al. 2006).  However, its application 

may have differed between their study and this one. In this present study, 

symptom denial could be placed in context for all participants, as each of them 

had recently experienced a cardiac event.  Their recent experience of the event 

enabled them to relate to symptom denial, as was discussed in the intervention. 

While all participants in the study by Dracup et al. (2006) had a diagnosis of 

ischaemic heart disease, some had never experienced a cardiac event.  In the 

absence of personal experience, symptom denial may have been less realistic 

for these participants.  

 

In the current study, participants randomised to the control group had extended 

pre-hospital delay times when they were readmitted with ACS symptoms.  

Although this finding may seem paradoxical, it is not unique.  It has been well-

established that a prior myocardial infarction does not necessarily increase the 

capacity to seek treatment, but may in fact prolong this process on a 

subsequent occasion (Dracup & Moser 1997, Goldberg et al. 2002, Finn et al. 

2007, Dracup et al. 2009). While the rationale for this is unclear, it has been 

suggested that a dissonance between symptom expectation and experience, 

taking and awaiting the effects of analgesia and cardiac denial prolong patients’ 
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pre-hospital delay times (Johnson & King 1995, Thuresson et al. 2007, Gartner 

et al. 2008, Perkins-Porras et al. 2008, O' Donnell & Moser 2012).  

 

An understanding of attachment theory (Ciechanowski et al. 2002) could 

provide an explanation for the extended pre-hospital delay time among the 

control group in this study. Attachment theory is a model that outlines 

attachment styles. These styles determine whether or not individuals deem 

themselves worthy of care and whether they view others sufficiently trust-worthy 

to provide that care, particularly in times of crisis. They are referred to as 

models of self and models of others, respectively. According to the theory, a 

negative model of self is associated with anxiety and feelings of low self-worth, 

while a negative model of others is associated with limited trust in others and 

poor collaboration (Ciechanowski et al. 2002). In testing this theory, patients 

with low trust in others reported a greater intention to delay seeking care for 

possible ACS symptoms (Sullivan et al. 2009).  During the intervention in the 

present study, time was devoted to reconciling past negative experiences or 

issues that may have caused distrust of personnel or services, in the face of 

ACS. This included ambulance and hospital services. This may have helped to 

shorten the intervention group’s pre-hospital delay time on readmission. The 

prolonged pre-hospital delay time by the control group may have been related 

to unresolved issues related to their original event.  

 

The use of motivational interviewing principles may also have influenced the 

success of the intervention in reducing patient pre-hospital delay time. Although 

motivational interviewing techniques were also used during the counselling 



170 

session by Dracup et al. (2006), participants may have been more readily able 

to recognise the need for change in the present study, where the risks for future 

cardiac events were openly discussed and recognised.  Accordingly, the 

beneficial effects of motivational interviewing may be reaped to a greater extent 

where the need to initiate and maintain a behavioural change is identified.  

 

During this study, the principles of motivational interviewing were 

contextualised.  Participants’ experiences were drawn on in the expression of 

empathy.  Reflective listening was used to identify participants’ objections to 

aspects of the intervention. In this study, objections were normally related to the 

participants’ personal experiences of their ACS event. In the absence of such 

experience, the principles of motivational interviewing may have been less 

salient for participants. Motivational interviewing has also been used in other 

studies (Eppler et al. 1994, Blohm et al. 1996), one of which also reported a 

reduction in pre-hospital delay time (Blohm et al. 1994).   

 

6.2.4 The theoretical framework 

The use of the theoretical framework on which the intervention was based in 

this study may have been influential in the acceptance of the primary 

hypothesis.  The intervention was based on Leventhal’s self-regulatory model of 

illness behaviour (Leventhal et al. 1980, Leventhal et al. 1983, Leventhal & 

Cameron 1987).  Standard patient education following myocardial infarction 

tends not to be theoretically based and can be ambiguous and inconsistent 

(Petrie et al. 2002, Timmins 2005). In the descriptions of usual care in this 

study, there was a relative absence of assessment of individual goal-setting, 



171 

absence of assessment of illness representations and an absence of 

assessment of responses to health threats. These were included as part of the 

intervention, which the intervention group received, in addition to usual care. 

This receipt of theoretically-based education differentiated the control and 

intervention groups.  Theoretically based education is considered superior to a 

non-theory based equivalent (Hafner & Kirscht 1970, Petrie et al. 2002), as 

education based on theoretical models is considered to be both important and 

effective (Coates 1999, Cleary & Hegarty 2011). 

 

It has been suggested that with respect to patient education, the use of 

appropriate teaching skills may be more useful than simply imparting knowledge 

(Dickson & Riegel 2009).  In addition to helping patients learn, theoretical 

models of health behaviour can also help clinicians, as they can assist with 

understanding patient behaviour (Taylor 1990, Petrie et al. 2002). If ACS-

related patient education was based on a self-regulatory model, this would 

enable nurses to assist patients to adopt positive self-regulatory health 

behaviours in the presence of symptoms (Petrie et al. 2002).  Their contribution 

is important to patient education, as the literature suggests that there is a need 

for nurses to move beyond formally planned teaching and information-giving to 

assisting patients with coping with their illness (Benner 1984, Timmins 2005). 

Leventhal’s self-regulatory model of illness behaviour is one means by which all 

patients could be assisted with coping in the face of a health threat.  

 

Leventhal’s self-regulatory model of illness behaviour addressed conceptual 

issues, particularly with respect to symptoms and reactions to symptoms. The 
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intervention addressed risk perception, illness representations, goal-setting, 

devising action plans and the assessment of coping. These strategies are 

important to the self-regulatory process in illness (Maes & Karoly 2005, Scott et 

al. 2013). The theoretical base and the inclusion of these important principles 

may have contributed to the observed outcomes of the intervention.  

 

Leventhal’s self-regulatory model of illness behaviour is similar to other 

problem-solving theories, wherein illness is conceptualised as a stressful event 

(Lazarus & Folkman 1984, Hale et al. 2007). However, the model differs from 

most, in so far as it provides an explicit link between illness cognitions and 

coping behaviours and strategies (Leventhal et al. 1980, Hagger & Orbell 2003).  

The use of conceptualisation during patient education sessions can help the 

individual to visualise similarities between past and current experiences and 

provides a benchmark for current symptoms as signals for other symptoms 

(Dracup et al. 1995, Bunde & Martin 2006). The inclusion of familiar and 

unfamiliar concepts during an intervention could enable participants to envisage 

the regulation of their behaviour in line with the expectations that are associated 

with the abstract notion of a heart attack (Leventhal et al. 2008).  This was the 

case in the current study, where the range of possible symptoms and responses 

to them were explored and discussed.  

 

Leventhal’s self-regulatory model of illness behaviour delineates the active 

parallel cognitive processing of how individuals regulate illness responses to the 

regulation of emotional control (Hale et al. 2007).  Consequently, when this 

model was applied to the current study, the participants were asked to 
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objectively consider the nature of the posed health threat and, what could be 

done about it. They were also asked to consider, from an emotional 

perspective, how they felt about the threat and what could be done to make 

themselves feel better about it. To address the cognitive and emotional 

processes in this way was important for the current study, where in the 

presence of ACS symptoms, emotions could be integrated with existing schema 

to enable the individual to make sense of the symptoms and guide future coping 

mechanisms.  

 

With respect to goals and intentions, Leventhal’s self-regulatory model of illness 

behaviour advocates that each individual’s personal goals should be set by the 

individual and not for them.  Furthermore, each individual’s goals should be 

accounted for (Maes & Karoly 2005). Consistent with this, as part of the 

intervention, participants from the intervention group in this study were involved 

in setting their own goals. This meant that their goals were meaningful and 

congruent with their personalised action plan. This may have contributed to their 

acceptance of the main intervention message, which was not to delay in the 

presence of ACS symptoms.  Unlike most health behaviour models, Leventhal’s 

self-regulatory model of illness behaviour casts goal achievement as a process, 

rather than an event (Maes & Karoly 2005). The on-going pursuit of goals was 

addressed in the follow-up aspect of the intervention. This was important, as 

participants could potentially develop symptoms at any time following the 

delivery of the intervention. 
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6.3 The secondary hypothesis: patient pre-hospital behaviours 

The educational intervention was designed to reduce patient pre-hospital delay 

time, in part by effecting behaviour in the presence of unresolved ACS 

symptoms.  Participants were advised to use prescribed nitrates if they were 

available, to alert another person that symptoms were present, to avoid 

consultation with a GP in the presence of symptoms and to use an ambulance 

to access the ED. In this study, the intervention group informed another person 

more promptly about their symptoms and consulted less frequently with a GP 

before attending the ED. However, there was no significant post-intervention 

change in ambulance use and prescribed nitrate use among the intervention 

group and no significant change between the groups. These issues are further 

discussed here. 

6.3.1 Nitrate use 

Participants in this study were advised that prescribed nitrates were the 

medication of choice to treat and differentiate ACS symptoms. Despite this 

advice, the post-intervention use of prescribed nitrates to relieve ACS 

symptoms was not significantly different between the groups (Chi-square, 

p=0.06). Although little research has been conducted into the association 

between self-administered nitrates and pre-hospital delay time, it has been 

recognised that an initial response to a health emergency is to self-medicate 

(Archer et al. 2008). The use of nitrates or no medications in the presence of 

ACS symptoms has been independently associated with shorter pre-hospital 

delay time (McKee et al. 2013). Conversely, the use of general medications in 

the self-treatment of symptoms has been identified as a factor that prolongs 

seeking treatment for symptoms (Thuresson et al. 2007, McKee et al. 2013).   



175 

There are three possible explanations for the unchanged post-intervention use 

of nitrates among the intervention group.  Firstly, the majority of participants 

from both groups had prescribed nitrates available to them, as these are 

generally prescribed for all patients with ACS before discharge.  Secondly, as a 

component of usual care, information about medications in general, and about 

nitrates in particular, was imparted to both groups.  Therefore, participants from 

both groups received instruction about where, when and how to use nitrates.  

Consequently, nitrate use increased in both groups following the intervention.  

 

The third possible explanation for the lack of observed difference between the 

groups with respect to nitrate use relates to group assignment.  In the study, 

participants in the intervention group were instructed not to delay in attending 

the ED if they had unresolved symptoms. Perhaps in the face of symptoms, 

these individuals viewed ED attendance to be of greater importance than any 

interim measure, such as using prescribed nitrates.  Meanwhile, those assigned 

to the control group may have considered that ED attendance was an option 

only after they had exhausted all other measures to control symptoms. 

Furthermore, the use of nitrates can lessen the symptoms and contribute to the 

belief that symptoms are resolving, thereby extending the time to seeking 

treatment (Pattenden et al. 2002). This may have been a factor for the control 

group in this study.  The published literature on pre-hospital delay suggests that 

the use of nitrates can predispose patients to increased delay, as they often use 

nitrates in an attempt to distinguish between ACS and non-ACS symptoms, 

before making a decision to seek treatment (Sheifer et al. 2000, Johansson et 

al. 2004a, McGinn et al. 2005, Xanthos et al. 2010).  While there was no 
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statistically significant difference between the intervention and control groups 

with respect to nitrate use following the intervention, the use of nitrates almost 

doubled among the intervention group. This increase was not so remarkable 

among the control group. However, it is not possible to establish whether this 

change was attributable to the intervention or to usual care.  With respect to 

nitrate use, the secondary hypothesis was not accepted.  

6.3.2 Disclosure of symptoms 

The disclosure of symptoms to another person has been shown to impact 

positively on help seeking behaviour in ACS and other contexts (Johansson et 

al. 2004a, Herlitz et al. 2010a, O’Mahony et al. 2011). In this study, participants 

in the intervention group were asked to identify and nominate an individual to 

whom they would disclose the presence of symptoms if they had another ACS 

event.  It was recommended that the presence of unresolving ACS symptoms 

be disclosed promptly to another individual. Consistent with these 

recommendations, significantly more participants from the intervention group 

disclosed their symptoms to another individual within half an hour of onset (Chi-

square, p=0.01). However, prior to the intervention, significantly more 

participants from the intervention group had disclosed their symptoms to 

another individual within this time frame (Chi-square, p=0.03). Therefore, the 

intervention may not have been the factor in the observed behavioural change. 

Nevertheless, there are possible reasons for the post-intervention finding that 

significantly more participants from the intervention group disclosed the 

presence of symptoms within thirty minutes of symptom onset.   
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Consultation with a lay individual is common in the presence of ACS symptoms 

and frequently it is the lay individual that contacts the emergency services 

(Banks & Dracup 2006, Løvlien et al. 2007, Thuresson et al. 2007, Løvlien et al. 

2008, Goldberg et al. 2009, Khraim & Carey 2009).  Notifying somebody about 

symptoms has been shown to shorten pre-hospital delay time (Kentsch et al. 

2002, Thuresson et al. 2007).  Likewise, non-disclosure of symptoms to another 

person has been found to prolong seeking medical care (Meischke et al. 1995a, 

Lockyer 2005, MacInnes 2006).  Some authors suggest that the presence of 

another individual has no impact on pre-hospital delay time (McKinley et al. 

2004, Moser et al. 2005, Noureddine et al. 2006).  However, being physically 

present during symptoms is not the same thing as being notified about 

symptoms.  The disclosure of the presence of symptoms was the issue of 

importance in this study and it was envisaged that the deputised individual 

would promote prompt care-seeking decisions. Participants adhered well to this 

component of the intervention. The inclusion of the deputised individual on the 

action plan may have prompted the intervention group to notify their chosen 

individual.  

6.3.3 General practitioner consultation 

As a component of the intervention, participants in this study were asked to 

avoid consultation with a GP in the presence of unresolved symptoms. The 

study findings suggest that those in the intervention group acted on this advice. 

Significantly more participants from the intervention group accessed the ED 

directly and consequently, they also had shorter pre-hospital delay times.  As 

this message was not reported to be a component of ‘usual care’ by the health 
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service providers, it is reasonable to suggest that the difference was due to the 

intervention.  

 

In the study, significantly more participants from the control group (p=0.02) 

consulted with a GP prior to attending the ED. The literature suggests that 

reasons for GP consultation include not feeling sufficiently unwell to attend the 

ED (Lozzi et al. 2005) and the need for sanction by a GP that ED attendance is 

genuinely warranted (Pattenden et al. 2002). Furthermore, many individuals 

assume that a review by a GP is the correct course of action (Pattenden et al. 

2002) in the presence of ACS symptoms and that GP services are faster and 

more accessible than ED services (Leslie et al. 2000, Ruston 2001, Dracup et 

al. 2006, Alonzo 2007).  Misconceptions such as these were clarified for the 

intervention group in this study, and this aspect of the intervention may explain 

the overall observed reduction in GP consultation. 

 

Over the past decade in Ireland, much media attention has been directed at 

coverage concerning the pressures that are exerted on ED services and such 

concerns are reflected throughout Western society (Philips et al. 2010).  In light 

of this, it is possible that those participants in the control group in this study may 

have been deterred from using ED services without the sanction to do so from 

their GP.  In the study, participants from the intervention group were provided 

with clear information about when and by which mode of transport they should 

attend the ED. This may have eliminated any ambiguity about what exactly 

constitutes an emergency and the need to attend an ED.  
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The literature suggests that there is a disparity between patients and clinical 

staff with respect to their perceptions of what would be interpreted as an 

emergency (Lowe & Bindman 1997, Callen et al. 2008). While clarification on 

this matter was provided for those in the intervention group, the control group 

did not receive precise information in this regard. Consequently more of the 

control group participants may have felt compelled to seek sanction from their 

GP in the first instance.  However, people who opt for GP consultation are 

subjected to increased pre-hospital delays (Johansson et al. 2004a, O' Donnell 

et al. 2006, Alonzo 2007, Løvlien et al. 2007, McKee et al. 2013). This may be 

another factor in the extended pre-hospital delay time observed in the control 

group in this study. 

6.3.4 Ambulance Use 

In this study less than 40% of participants in both groups used an ambulance to 

access the ED on readmission. This post-intervention lack of observed 

behavioural change with respect to ambulance use is not easily explained.  The 

importance of ambulance use as a significant component of reduction in pre-

hospital delay time was emphasised during the intervention and has been 

highlighted previously (Luepker et al. 2000, Johansson et al. 2004a, Kerr et al. 

2006, O' Donnell et al. 2006, Dracup et al. 2009, Perkins-Porras et al. 2009, 

Steg et al. 2012).  Yet, there was no significant difference between the control 

and intervention groups with respect to this variable (p=0.51)  This is 

noteworthy, given that patients with myocardial infarction who use the EMS 

ambulance to access the ED have shorter pre-hospital delay times (Johansson 

et al. 2004a, Kerr et al. 2006, Perkins-Porras et al. 2009, McKee et al. 2013).   
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The reticence by individuals with ACS to use the emergency services as a 

means of transport has been reported in other studies (Eppler et al. 1994, 

Pattenden et al. 2002, McGinn et al. 2005, Thuresson et al. 2007, Dracup et al. 

2009, Coventry et al. 2013).  Ambulance use rates vary, with some researchers 

reporting this rate at 50% or less (Meischke et al. 1993, Meischke et al. 1995a, 

Hedges et al. 2000, Srivastava & Canto 2003, Kerr et al. 2006, Widimsky et al. 

2010).  Yet, others have reported higher rates of ambulance use (Johansson et 

al. 2004b, Widimsky et al. 2010, Mathews et al. 2011, Coventry et al. 2013).  

With specific reference to patients in Europe, only about half of those with STE-

ACS use the ambulance to access the hospital.  However, there is a wide 

variation between countries with figures for ambulance use for this group 

ranging from 17% in Greece to 85% in the United Kingdom (Dracup et al. 2003, 

Widimsky et al. 2010).   

 

There is inconsistency between studies with respect to the factors that influence 

ambulance use. Consequently, consensus has not been reached regarding 

which variables are truly influential.  Although there are variations between 

studies with respect to their methodological approaches to ascertain this 

information, there are also wide variations within and between countries that 

regulate ambulance use.  For example, some regions restrict direct summoning 

of an ambulance without prior medical assessment (Vavouranakis et al. 2010), 

while in other areas there are costs associated with ambulance use (Siepmann 

et al. 2000, Lozzi et al. 2005, Mathews et al. 2011).  Such regional variations 

can make it more difficult to make comparisons between countries and to draw 

subsequent conclusions. Cost and regulation are unlikely explanations for the 
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rate of ambulance use found in this study, as ambulance use is unrestricted and 

cost-free in Ireland.   

 

Symptom severity is thought to be a considerable factor in the decision to use 

an ambulance.  This may have been a factor in this study.  It has been shown 

that patients will call an ambulance if they feel sufficiently unwell and feel that 

their symptoms warrant this recourse (Lozzi et al. 2005, Thuresson et al. 2008, 

Herlitz et al. 2010a).  Consequently, those whose symptoms are sudden, 

severe and continuous are reportedly more likely to use an ambulance than 

those whose symptoms are gradual and insidious (Meischke et al. 1995b, 

Johansson et al. 2004a, Thuresson et al. 2007, O' Donnell & Moser 2012).  In 

this study, only 10.8% of those re-admitted were diagnosed with a myocardial 

infarction, while almost 90% were readmitted with another diagnosis, including 

unstable angina. Angina symptoms tend to be more gradual, intermittent and 

less intense than those of an MI, while symptoms that are non-ACS related 

could be even less pronounced.  This fact could explain the failure by 

participants in both groups to use an ambulance to access the ED.  

 

The failure by both groups, particularly the intervention group, to use the 

ambulance gives rise to concern for health systems that aim to obtain optimal 

patient outcomes from treatment. Researchers have reported that patients fail 

to call an ambulance because of a lack of awareness of the benefits of EMS 

use (Johansson et al. 2004b, Johansson et al. 2008, Sullivan et al. 2009, 

Mathews et al. 2011). The benefits of EMS ambulance use in many European 

countries include improvements in triage, with a subsequent reduction of in-
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hospital delay, recording, interpretation and transmitting of ECGs by ambulance 

personnel, the potential to start reperfusion on the scene and immediate 

transfer to a PCI centre (Curtis et al. 2006, Herlitz et al. 2010b).  The benefits of 

ambulance use were discussed during the intervention in this study.  

 

Countries vary considerably in the role and services that they offer through their 

EMS ambulance services (Widimsky et al. 2010).  Some countries have doctors 

assigned to their ambulances and to the ambulance control room. In other 

countries, ambulance personnel are trained paramedics or emergency 

technicians who work within defined protocols (Quinn et al. 2002, Tubaro et al. 

2011).  The importance of ambulance use was included in the intervention, but 

many of the aforementioned services, which are available in other European 

countries, were not established in Ireland at the time of the study.  Participants 

in both groups may perceive that in Ireland, the level of pre-hospital services 

offered by ambulance personnel are relatively limited, compared to other 

countries.  

6.4 Summary  

This study was the first European RCT to target and successfully reduce patient 

pre-hospital delay time. The study’s primary hypothesis was accepted, while the 

secondary hypothesis was not fully accepted. The intervention replicated a 

previously developed intervention, but the study was original in many respects. 

The acceptance of the primary hypothesis may be attributable to a number of 

factors, including the sample and sampling criteria, the theoretical framework 

the intervention design and the intervention content.  The high risk sample may 

have been a particularly important factor in this study. This, together with the 
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emphasis on future risk and coping with ACS symptoms, may have enhanced 

the internalisation of the intervention messages. Conversely, the control group’s 

extended delay may have been attributed to a low risk perception, cardiac 

denial or a dissonance between symptom experience and expectation.  

 

The use of Leventhal’s theoretically-based self-regulatory model of illness 

behaviour may have made a substantial contribution to the successful 

outcomes of the study.  Theoretically-based education is considered more 

effective than non-theory based education. Health psychology literature 

supports the need to translate self-regulation theory into action in clinical areas 

to support patients with self-regulation in health behaviour. The outcomes from 

this study support the suggestion that patients could benefit from information on 

self-regulation in the face of a health threat. Theoretical and conceptual 

frameworks from health psychology have made substantial contributions to the 

understanding and explanation of human behaviour in health and illness. In 

their absence, human behaviour in health and illness might not be easily 

understood. On the other hand, their adoption in the clinical arena could 

enhance the nurse-patient relationship with respect to mutual understanding in 

areas such as assessment of illness representation, goal setting and facilitating 

patient teaching.  

 

There were observed changes with respect to pre-hospital behaviours following 

the intervention. However, these could not be attributed to the intervention 

alone. The only intervention-related behaviour that might be attributed to the 

intervention was non-consultation with a GP. Significantly more participants 
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from the intervention group followed the advice given in the intervention and 

went directly to an ED without accessing the GP. The finding that nitrate use 

was no different between the groups after the intervention points to uniformity of 

care received by the control and intervention groups in the research sites. 

Information on nitrate-use in symptom management was a component of usual 

care, which both groups received.  The limited use of ambulance before and 

following the intervention is a cause for concern. The lack of appreciation of the 

necessity for emergency services use was evidenced in the study’s results and 

supported by the literature. Perceptions such as these may somewhat explain 

the post-intervention behaviours with respect to ambulance use in Ireland.  

6.5 Study limitations and strengths  

While there were many strengths associated with this study, some limitations 

were also identified. The study limitations are initially presented below, followed 

by an overview of the strengths of the study and the contribution it makes to 

nursing and society.  

6.5.1 Study limitations                                                                                   

The primary aim of this study was to reduce patient pre-hospital delay time in 

the presence of ACS symptoms.  Therefore, the accurate measurement of pre-

hospital delay time was central to the study’s results.  There was no pre-hospital 

delay time documented on three participants and this data was not available 

retrospectively. Consequently, three otherwise eligible participants were 

removed from the analyses.   

 

With respect to all those participants on whom a pre-hospital delay time was 

available, efforts were made to deduce the exact time of their symptom onset.  
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However, there was no definitive way of being absolutely certain that symptom 

onset was at the exact time reported by participants.   

Participants who were clinically unstable were excluded from this trial; hence it 

was not possible to study the potential impact of the intervention on this cohort 

of individuals.   

 

There is limited information on the 2% of patients who died during the study.  Of 

these, a small percentage died outside the research sites and in these cases, 

the cause of death was unknown. If these participants died from an ACS related 

event, their pre-hospital delay times were missed.  

 

As 96% of the study sample was Irish, and if culture played a major role in 

acceptance and uptake of the intervention, then it is not possible to generalise 

the study findings to other cultures. While this study included participants who 

lived anywhere in Ireland and beyond, the study was conducted in five urban 

hospitals.  The effectiveness of the intervention may vary if it was carried out in 

rural hospitals. Therefore, the findings may not be generalisable to rural 

settings. 

 

Regarding fidelity of the interventionist to the intervention, it has been 

recommended that the delivery of the intervention be observed or recorded.  

This procedure was not executed in this study. However, this may have been 

worth considering to assess the consistency of intervention delivery across 

research sites and to help identify drift in skills.  
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The intervention was generally delivered in a day room or a designated room.  

When this was not possible, the intervention was delivered at the participant’s 

bedside.  This meant that there was a possibility that some participants 

assigned to the control group may have over-heard parts of the intervention. 

Furthermore, participants from the intervention group may have shared 

components of the educational intervention with their control-group 

counterparts.  

 

As an educational intervention, the study necessitates on-going provision, 

emphasis and follow-up, to be deemed wholly successful as an intervention in 

the long term.   

6.5.2 Study strengths 

This was a large, methodologically sound, robust study that was well-conducted 

using an RCT. The study, which was nursing-based, was conducted over a 

three year period, comprised a large sample size and spanned five separate 

research sites. The RCT was original in that baseline and post-intervention pre-

hospital delay time data were collected and measured for the control and 

intervention groups. Post-intervention data were collected for a minimum of one 

year and a maximum of two years. From a European perspective, this was the 

first RCT to target a reduction in patient pre-hospital delay time. Furthermore, it 

was the first RCT in the world to be effective in this regard. Therefore, this study 

makes a major contribution of the body of existing knowledge about pre-hospital 

delay time. It can also pave the way for changes to nursing practice with respect 

to the content and delivery of usual care. 
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6.6 Contribution of this study to health, social and economic gain 

This study has the potential to offer considerable benefits in terms of health, 

social and economic gain. Although health and social gain per se are not 

directly measurable, quality-adjusted life years and reductions in morbidity are 

two possible means by which the impact of research can be measured in the 

short and long term. Health gain is concerned with health status, in terms of 

both increasing life expectancy and improving the quality of life, while social 

gain is concerned with broader issues surrounding quality of life (Department of 

Health and Children 1994, Health Service Executive 2012b).  

 

This study demonstrated that the intervention significantly reduced pre-hospital 

delay time in the presence of ACS, thereby optimising the timely receipt of 

treatment. The advantages of timely treatment in patients with ACS include 

reduced ischaemia, improved prognosis and reductions in mortality and 

morbidity.  At the time of writing, the beneficiaries of this intervention were those 

participants who received it. However, receipt of this intervention could 

potentially alter the quality of life for all who receive it. The study outcomes 

signal the need for this intervention to be incorporated into a component of 

usual care in the future. The need to implement effective interventions in 

nursing has been highlighted, as has the need to provide patients with 

appropriate information (Strömberg 2007, Cleary et al. 2012).  While outside the 

remit of the present study, these aspects of health and social gain could be 

further explored. 
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In addition to health and social gain, there may be broader economic and social 

benefits to this study. From a fiscal perspective, the implementation of this 

intervention could offer direct savings to the Irish health sector. Timely 

treatment in the presence of ACS would culminate in a relatively healthier 

society, with reduced expenditure across a range of areas in the health system. 

Disability and morbidity associated with myocardial damage places 

unnecessary burden on the individual and on the healthcare system on which 

they become reliant for care. A reduced burden of ill-health would impact from 

micro to macro level. At micro level, patients would, for example have increased 

longevity with a better quality of life. At macro level, cost savings would be 

made through, among other things, reduced hospital stays, reduced incidence 

of hospital acquired infection and increased potential for hospital turnover. In 

addition to an intrinsically improved lifestyle, this intervention could culminate in 

a healthier, more able-bodied workforce with a greater propensity to contribute 

more, for longer, towards the economy. From the perspective of clinicians and 

healthcare stakeholders, the rewards of timely and effective treatments would 

be reflected in positive patient outcomes.  

 

While there is some ambiguity about whose role it is to implement research into 

practice, a joint responsibility for this process has been suggested (Strömberg 

2007). With respect to this study, it is anticipated that implementation of the 

intervention may be met with limited resistance, as the nurses were aware of 

the study and witnessed the intervention being clinically tested.  It is anticipated 

that this may engender interest and positive attitudes among nurses towards 

clinical research. One of the primary aims of the Health Research Board in 
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Ireland is to increase the number of clinicians and health professionals involved 

in conducting research (Health Research Board 2009). The generation of 

nurses’ interest in interventional research may translate into major contributions 

to health gain in the future. Meanwhile, in the short term and beyond, it is 

anticipated that the translation of this intervention into practice will contribute to 

clinical effectiveness and improved patient care.  

 

6.7 Study conclusion and recommendations 

Individuals who survive myocardial infarction or an acute angina attack are 

likely to sustain a further event in the future.  Further events include myocardial 

infarction, re-infarction or a complication of infarction (Department of Health and 

Children 1999).  However, ACS diagnosis typology cannot be differentiated by 

symptoms alone, and medical contact is necessary to verify a diagnosis. Until a 

diagnosis is attained, pre-hospital delay time is an important factor for all 

patients with ACS symptoms. Most previous interventions have been 

unsuccessful in reducing pre-hospital delay time. However, this RCT 

demonstrated that using an individualised educational intervention, patient pre-

hospital delay time can be reduced.  

This intervention has the potential to bring about change initiatives in areas of 

nursing research, nursing practice and health policy. It will pave the way for 

amendments to what constitutes usual care, with particular respect to the 

provision of focused patient education. Furthermore, this intervention can 

protect health, through reducing mortality and morbidity. Consequently, health 

resources and fiscal savings can ensue, with a net contribution to increased 

quality of life and a reduction in the burden of ill-health. This study, and the 
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literature that informed it, indicate that individuals at risk of ACS are likely to be 

the greatest beneficiaries of delay-reducing interventions. Based on this study, 

and its possible implications, the following recommendations are made for 

future research and practice.  

The principal recommendation of this RCT, relates to its effectiveness.  As the 

intervention was shown to be effective, it should ideally be offered to all patients 

who are diagnosed with ACS and admitted via an ED with symptoms. This 

could be achieved through the incorporation of the intervention into usual care. 

Participants in this study were made aware of the extent of their risk and 

vulnerability for a future cardiac event. This information does not appear to have 

been highlighted in most previous interventions. While hearing and accepting 

this information may be objectionable, it is important that all patients are 

assisted in understanding their potential to develop future symptoms.  

If, due to limited resources, or other restrictions this exact educational 

intervention could not be offered to all patients diagnosed with ACS, then the 

cognitive, social and emotional factors that influence patient pre-hospital delay 

should be included as part of usual pre-discharge patient education. 

In this study, participants were often reluctant to phone for an ambulance. 

However, since September 2012, primary PCI centres have been established. 

This has changed the course of management of all patients with ACS in Irish 

EDs. The main change relates to the automatic transfer of patients diagnosed 

with MI to a PCI centre. It is therefore recommended that the general public be 

made aware of the establishment of these centres and the likelihood of transfer 

to a PCI centre, by ambulance, irrespective of their original mode of transport to 
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the ED. This may help to promote ambulance use. There is a need for 

additional, relevant research, which focuses on the promotion of ambulance use 

and how to promote its use in the presence of ACS.   

The incongruence between symptom expectation and reality arose in the 

literature as an important factor with respect to ambulance use.  In light of this, it 

is recommended that educational messages about the range of potential 

symptoms be disseminated beyond those who have been diagnosed with ACS.  

This would contribute towards informing those who are presenting for the first 

time with this condition.  

In keeping with the theme of symptom significance, the general public should 

receive clarity about the role of the ED and its service availability. The inability 

of EDs to cope with ever increasing numbers of admissions is regularly 

highlighted in the media in Ireland. Individuals may therefore feel reluctant to 

attend the ED in an effort not to impose further burden on these services. This 

may arise particularly where symptom origin is uncertain. It is recommended 

therefore, that the public be made aware of the need to attend an ED in the 

presence of ACS symptoms. This would provide clarity and help prevent the 

dissemination of mixed messages, particularly if this intervention is offered to all 

ACS patients in the future.  

As the vast majority of the sample in this study was Irish, it is recommended 

that this study be replicated in other countries, to test its effectiveness in other 

cultures. Furthermore, this study was confined to urban hospitals in Dublin. It is 

also recommended that the study be replicated in Irish rural hospitals to 

determine its effectiveness.  



192 

The use of motivational interviewing principles during the intervention may have 

been a factor in this study’s success. As a means of coaching and information 

dissemination, motivational interviewing is gaining credence. Furthermore, it is 

recommended that nurses be taught about the role of self-regulation in illness 

behaviour and the use of frameworks to assist patients to deal with health 

threats. Given the success of this intervention and the growing level of 

appreciation of theory-based patient education and motivational interviewing, it 

is recommended that these elements be used more frequently by nurses.  

These could be used in health promotion as well as patient education.  At 

present, these are not essential components of undergraduate or post-graduate 

nursing education, but their incorporation into nursing curricula should be 

considered.  

6.8 Study Dissemination 

In the first instance, the results of this intervention were disseminated to 

stakeholders in the research sites in which the study was conducted.  

Consultant cardiologists and members of the cardiology team, clinical nurse 

managers, cardiac rehabilitation nurses and nursing staff were invited to attend 

the presentation. Individual pre-hospital delay times for the relevant hospitals 

were presented. Discussions took place about the importance of implementing 

the intervention at clinical level. The feasibly of its incorporation into usual pre-

discharge education was discussed, together with the potential barriers to its 

implementation. To date, the study results have been disseminated through 

peer reviewed publications and conference presentations (Appendix 11).   
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Appendix 1: The Intervention Manual 

 

 

 

 

 

The Intervention Manual 

 

 
 

 

 

ACS Response-Time Intervention Trial  
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Intervention PowerPoint slides and associated script. 

 

 Welcome family member if present. Identify importance of them being 

there.  

 Throughout the intervention, use reflective statements to recount 

aspects of the participant’s event, to demonstrate reflective listening.  

 Throughout the intervention, be cognisant of the participant’s literacy 

level and, where necessary provide clarification for the participant if there 

is any doubt about their understanding of the content.   

 

The reason for this study is that we know some people delay in going to hospital 

when they have heart symptoms.  I want to talk to you about that and go over 

some information with you. 

The aim of this study is to teach patients how to recognise common heart 

symptoms and the benefits of seeking care early (to promote early response to 

heart symptoms).  

We want to see if we can shorten the length of time that people wait from the 

onset of the first signs of heart symptoms until they are treated. We can do this 

by getting patients to recognise the symptoms of a heart attack and by 

explaining to them the importance of getting to the hospital quickly. Right now 

the average length of time that patients delay is 2 to 6 ½ hours and that’s 

worldwide. We would like patients to go to hospital within the hour and we will 

go over that again later. 
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This is a picture of a normal heart. The heart is a pump but it also has its own 

blood supply. There are two main coronary arteries (the right and left coronary 

arteries). 

 

The coronary arteries supply the heart muscle with oxygen. Most heart attacks 

are caused by something called coronary artery disease. Coronary artery 

disease occurs when fat and scar tissue create blockages in the vessels that 

feed the heart.  Over time, fatty deposits build up and lead to atherosclerosis. If 

these blood vessels get blocked then that’s how a heart attack occurs. Because 

you have had a heart attack, or angina event, you are at risk of having another 

event.  
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This diagram shows the darkening of muscle tissue that is not receiving enough 

oxygen because of the narrowing of the coronary artery.  Eventually, if the blood 

supply is restricted long enough, this muscle tissue will die and cause a heart 

attack.  We want to prevent this from happening as much as possible.  
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There are many benefits to arriving at the hospital early after symptoms start. 

Hospitals have treatments to restore blood and oxygen supply to the heart, but 

the treatments have to be started early so that’s why we want patients to get 

there within the hour of symptoms starting. 

• Thrombolytic drugs – dissolve clots.  They can actually stop a heart 

attack that has already begun and save heart muscle from damage, if 

given soon enough.  They can turn a potentially large heart attack into a 

smaller one by getting oxygen to the starving muscle.  However, in order 

to work, they must be given quickly. There is a narrow window of 

opportunity with these drugs. Remember time is muscle so act quickly. 

• Coronary angioplasty – is a procedure in which a small catheter is 

threaded from an artery in the groin to the blocked portion of the artery in 

the heart, the balloon is blown up and the vessel wall made larger by the 

pressure exerted by the balloon. Angioplasty is very effective but 

frequently these arteries reclose in a short period of time. 

• Coronary artery stents are used as a kind of scaffolding to keep the 

arteries open after angioplasty. Once the stent is securely in place, 

holding the vessel wall open, the catheter and balloon are removed, 

leaving a wider opening in the vessel. 

Benefits of going to the hospital quickly

• Hospitals have treatments which can restore the 

blood and oxygen supply to the heart.

– thrombolytic drugs (clotbusters)

– coronary angioplasty

– coronary artery stents

– coronary bypass surgery 

• These unblock the blockage
Greater survival

Better quality of life

Fewer complications
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• Coronary artery bypass surgery works by putting new “pipes” in place 

using other vessels to bypass the clogged area (Surgery won’t happen 

within the hour, but it will start the preparation).  

 

By getting to the hospital in time to use these therapies and restore blood 

flow to oxygen-starved muscle, patients have: 

• Greater chance of survival, 

• Better quality of life after recovery, 

• Less complications  

 

By getting to the hospital quickly, patients spend the first hour near 

trained personnel with emergency equipment to treat the life threatening 

complications, which often lead to sudden death within the first hour of a 

heart attack. Remember, you are at increased risk of another event and so 

timely treatment is really important for you.  
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Incorporate the patient’s story into the educational intervention - using reflective 

statements.  

 

Don’t Delay

• Treatments are less effective the
more patients delay
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We refer to the first hour following the onset of your symptoms as the “golden 

hour”, wherein you may receive care in order to save your life or prevent further 

disability. Right now, patients wait anywhere from hours to days before 

receiving the care they need to restore blood flow to the heart muscle.  The 

average length of time is between 2 and 6 ½ hours, depending on where the 

patient lives. Our goal is to shorten that to 1 hour for every patient.  This means 

one hour from the onset of the first symptom to the time that treatment is given 

in the hospital. This would save many lives and improve the lives of patients 

that survive heart attacks.  Every minute counts! 

Seeking treatment within an hour of symptom onset can 

• Reduce the size of the infarct, 

• Lessen disability, 

• Reduce mortality. 

The Golden Hour

Now 2-6.5 hrs
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There are many reasons for “delay” in seeking and receiving care.   

A lot of people recognise a heart attack as a Hollywood heart attack. They 

expect a dramatic event with crushing chest pain and falling to the floor. 

Many patients are not sure of the symptoms of a heart attack and do not believe 

that the symptoms they are experiencing are serious. 

When symptoms come on gradually, patients are much less likely to seek care 

than when they come on suddenly or severely. 

Some heart attacks are associated with no pain or pain that is not severe.  This 

is especially true in the elderly and in diabetics.  Sometimes women report less 

pain than men. 

Sometimes patients who have had a previous heart attack expect the symptoms 

to be the same, but a second or third heart attack may be in a new location and 

have completely different symptoms or pain in a new location. 

Sometimes patients delay because they are embarrassed and don’t want to 

draw attention to themselves or bother others.  

Sometimes care is delayed by family or friends.  Studies have shown that 

patients receive care faster if they discuss their symptoms with a stranger, 

instead of someone they know.  We often don’t want to believe that a loved one 

is having a heart attack, so we talk them out of seeing the seriousness of the 

Reasons for Delaying

• “Hollywood Heart attack”

• Unsure of symptoms

• Gradual onset

• No pain

• Different pain

• Embarrassment

• Family/friends

• Calling GP for advice

• Ethnicity

• Female

• Age (young or old)

• Diabetes

• Fear

• Anxiety

• A&E Crisis

• Traffic congestion
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situation, and delay their care.  However, it is really important to notify someone 

when symptoms occur and do not resolve. 

A big reason for delay is calling your doctor for advice.  Precious minutes are 

wasted by taking the time to make the phone call and waiting to receive advice.  

Sometimes doctors believe the symptoms are not that serious, simply because 

the patient took the time to call and ask for advice.  Some doctors will make 

suggestions like attending the surgery. This also delays care.  

A patient’s ethnicity sometimes leads to a delay in care.  African Americans 

have more heart attacks at a younger age than whites due to a higher incidence 

of high B/P. Hispanics have heart attacks at younger ages because of higher 

incidence of diabetes. 

Women often delay more than men.  Some of this is because women think that 

they are less likely to have a heart attack than men.  Health care professionals 

often overlook heart attack symptoms in women, and treat men more 

aggressively than women, with similar symptoms.  Heart attacks are the leading 

cause of death in women.   Heart attacks in women are more often fatal than 

heart attacks in men. 

Age is a cause of delay in treatment.  The very young often don’t believe that 

they could have a heart attack.  The very old have many complaints and often 

make excuses for their discomfort. This leads to further delays in seeking care.  

It is often difficult for the elderly to tell the difference between heart attack pain 

and other discomforts.  Sometimes the elderly do not have pain with a heart 

attack.  Instead, they feel weak, tired, dizzy or short of breath. 

Diabetics often suffer delays in treatment because they do not feel pain with 

heart attacks. Just like a diabetic can have less feeling in their feet and legs, 

they can have nerve damage to their heart muscle as well. This lack of 

sensation leads to more severe heart attacks going undetected. 

Fear causes many people to delay seeking care.  They don’t want to be having 

a heart attack, so they wait to see if it will “go away.”  While they wait, muscle is 

dying due to lack of oxygen. 

Anxiety can cause us to think less clearly, and make excuses about what is 

happening to our bodies.  The anxiety related to a possible heart attack, or the 

care that will be necessary, causes many people to delay seeking the care they 

need.  Relate delay slide to patient’s current reasons for delay.  
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Find out what the patient’s symptoms were for this admission (incorporate the 

patient’s answer for the rest of the intervention). Clarify misconceptions that 

were identified during baseline data collection  

 

We want you to know the common symptoms of a heart attack. Remember, if 

you have another episode of angina or heart attack, the symptoms may not be 

the same. 

• Chest discomfort or pain may radiate to left arm, neck, jaw, teeth, 

shoulder. 

• Pain or heaviness in the left arm, or both arms. 

• Shortness of breath. 

• A sense of dread (something is wrong, but don’t know what it is). 

 

Typical symptoms of heart attack

• Chest discomfort or pain  

– may radiate to the arm, neck or jaw

• Pain or heaviness in the left arm

• Shortness of breath

• A sense of dread
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Other symptoms, which may occur 

• Feeling cold and clammy, or sweaty. 

• Feeling nauseated or vomiting, or a feeling of heart burn. 

• Feeling faint or lightheaded. 

• Extremely fatigued – often a symptom that women feel. 

• Nose to naval – good locator. 

Other symptoms which may occur

• Feeling cold and clammy

• Nausea and or indigestion

• Feeling faint or lightheaded

• Fatigue

• Discomfort in any area from your nose to the navel
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Everyone is different and each heart attack differs, even in the same person. 

• Symptoms may come on gradually or suddenly.  This can happen over 

days or hours or within minutes. Symptoms may come and go. Some 

people have no pain, especially older people and diabetics. 

• The symptoms of a second heart attack or event could be very different 

from the first one.  Many people are convinced that the second heart 

attack is not a “real” heart attack because the symptoms are not the 

same as before and they delay seeking care. Remember you are at risk 

of a future heart event.  

 

Common sites for chest pain 

Different parts of the heart are supplied by different blood vessels and 

different nerves.  Sometimes the heart will share the same nerve as the left 

arm, so a person will feel left arm pain or discomfort when having a heart 

attack.  The bottom of the heart often shares a nerve with the diaphragm or 

the stomach, so they will feel heart burn or nausea with a heart attack.  

Variations in symptoms

• Symptoms may come on gradually rather than suddenly

• Symptoms may come and go

• Some people have no pain, especially older people and 

people with diabetes

• The symptoms of a second heart attack /angina etc could 

be different from the first one.
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What to do when you think you are having a heart attack. 

There are things that may make you delay in seeking medical aid. We want 

you to think about these things. To begin, you need to recognise how you 

might feel about a possible heart attack. You may: 

• Believe the symptoms are not serious, 

• Believe the symptoms are not related to your heart, 

• Feel embarrassed about seeking help for the symptoms, 

• Be concerned about troubling others, 

• Be afraid of the consequences of seeking help. 

Once you recognise these normal reactions, set them aside and do what is 

needed to take care of yourself. 

What to do if you think you are having a heart 
attack

• Recognise how you might feel about a possible heart 
attack.  You may:

– believe the symptoms are not serious

– believe the symptoms are not related to your heart

– feel embarrassed about seeking help for the symptoms

– be concerned about troubling others

– be afraid of the consequences of seeking help
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The important thing here is that you know the signs and symptoms of a 

heart attack and what to do when you get heart symptoms.  I will give you a 

form to take home with the signs and symptoms of a heart attack on it. I will 

also give you a fridge magnet and a wallet card with reminders of what to do 

if you get symptoms.  

If you do have symptoms the first thing you must do is stop and 

rest…regardless of what you are doing…. 

Take prescribed nitrate medication as instructed (as per hospital policy).  

Take the prescribed nitrates as soon as you feel discomfort. 

If the discomfort is still there after 5 minutes, take another two puffs 

If the discomfort persists for another 5 minutes, take another two puffs 

If the symptoms persist for more than 15 minutes, act immediately. 

Let someone know what is happening.  

Call the ambulance wherever you are (call 999 or 112). Stress the 

importance of this to the patient and how they will be seen quicker when 

they arrive (they will not be left in the waiting room). 

Ambulances have life-saving equipment and trained personnel who can deal 

with emergencies outside the hospital.  

What to do if you think you are having a heart 
attack

• Stop and Rest

• Take your GTN (Angina spray) as instructed.

• Let someone know what is happening

• If symptoms continue for more than 15 
minutes, act immediately.

• Phone 999 or 112 for an ambulance wherever 
you are.
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You should view the ambulance as an extension of the hospital. So, it is like 

the hospital coming to you when you call for an ambulance.   

If you do not have access to 999 or 112, have someone take you to the 

nearest full-service ED. 

Do not drive yourself 

Do not stop to call your doctor. 

Do not stop to call other friends or family (just the person you originally 

called). 

 

Remember: take your nitroglycerine, dial 999 and rest until help arrives. 

Patients with heart symptoms are given highest priority in the ED. You will 

not be left waiting. Those arriving by ambulance are seen quickest.   

 

Does this sound like something you could do?  

 The participant’s response will indicate their level of discrepancy, 

whether the motivation for change is present, their uptake of the 

intervention and receptiveness to change.  

 If the participant’s goals or values do not match the intervention, 

remember to roll with resistance.   
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• You are at risk of this happening again  

• The main reason why patients don’t receive these treatments is because 

they delay too long before coming to A&E. 

• Treatments can stop a heart attack in its tracks.  They work best if given 

within 1 hour of the start of symptoms. 

DON’T HESTITATE 

DONT DELAY

IF IN DOUBT LET A&E CHECK IT OUT
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Use scenarios that most resemble the participant’s age, gender and lifestyle.  

Ask the participant to anticipate emotions they might experience. Acknowledge 

that a range of emotions are normal and can affect coping and actions.  

Determine what actions the participant might take in the presence of symptoms. 

 

In the presence of resistance, roll with it: 

 Arguments for change should be avoided. 

  Encourage discussion and collaboration to develop new perspectives 

and personal goals.   

 Empathise and acknowledge the clients’ perspective. 

  Aim to find solutions based on the participant’s current level of 

knowledge, attitudes and beliefs.   

 

Do you have any questions about this education? 

Scenarios

• Patient

• Family member
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This diagram shows a normal coronary artery with smooth walls.  Next to it 

is an artery that is narrowed because of plaque build-up.  The angioplasty 

catheter is threaded into the narrow artery, the balloon is blown up and the 

vessel wall made larger by the pressure exerted by the balloon.  Angioplasty 

is very effective but frequently these arteries reclose in a short period of 

time. 

Percutaneous Transluminal Coronary Angioplasty 

(PTCA)
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Percutaneous Transluminal Angioplasty is a procedure in which a small 

catheter is threaded from an artery in the groin to the blocked portion of the 

artery in the heart.   
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Over the past few years coronary artery stents have been perfected and are 

used as a kind of scaffolding to keep the arteries open after angioplasty. 

This diagram shows you how an angioplasty catheter is used to introduce 

the narrowed stent into the artery.  When the angioplasty balloon is inflated, 

the stent is opened up and “deployed” into the vessel wall.  Once the stent is 

securely in place, holding the vessel wall open, the catheter and balloon are 

removed leaving a wider opening in the vessel. 

PTCA and Intracoronary Stenting
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Left Coronary Artery
dividing into:

Circumflex 

Branch

Left Anterior 

Descending 

Branch

Right 

Coronary 

Artery

Blood supply to the heart
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Fatty deposits 
(atherosclerosis)

Atherosclerosis
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Blood clot 

(coronary thrombosis)

Blockage of the coronary arteries
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In this surgery, vessels are taken from the chest wall, the leg or the wrist to 

create a new channel for blood flow to the muscle that is lacking blood 

supply.  Surgery is done for patients who have many clogged or narrowed 

arteries, or if the part of the artery that is narrowed is not possible to reach 

safely with an angioplasty catheter.  If done quickly during a heart attack, it 

is possible for patients to suffer very little muscle damage to their heart.   

Coronary bypass surgery
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ANGINA
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Action plan leaflet 

 

 
 

If you experience any heart symptoms and go to A&E please record below 

 

Date:                                        Time: 

I had some or all of the above symptoms: Yes             No 

I took GTN spray at:      

 

Pain persisted beyond 15 minutes:   Yes:                  No:   

 

I phoned ambulance at :        

            

Ambulance arrived at:  

 

I got to A&E at:  

 

If you attend hospital with heart symptoms  please leave a message to 

inform the researcher  - 085 51381267 

  

 

WHAT TO DO IF YOU HAVE ONE OR MORE HEART WARNING 

SYMPTOMS? 

 

 

 

 

 

 

 

 

1. You may experience some or all of these symptoms: 

 

 Chest discomfort, heaviness or pain 

 Arm pain or ache 

 Pain radiating to your neck, jaw, arms or shoulder blades 

 Shortness of breath 

 Sweating     

 Nausea and/or indigestion 

 A sense of dread  

 Discomfort in any area from your nose to your navel 

 

 

 

 

2. If symptoms are present: 

                                                      

•  Stop and Rest 

•  Take your GTN spray as directed: ___________________________ 

 

 

•  Let someone know what is happening 

 

 
 

 

 

3.  If the symptoms continue longer than 15 minutes, phone 999 or 112 for an 

ambulance.  

                                                        

•   Don’t wait 

•   Don’t hesitate  

•  IF IN DOUBT LET A&E CHECK IT OUT 
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Appendix 2: Consort 2010 Checklist 

CONSORT 2010 checklist for this randomised controlled trial 

Section/Topic Aspects included Chapter & Section 

Title Identification as a randomised trial in the title. Thesis summary, 

page v. Abstract Structure summary of trial design, methods, results and 

conclusions. 

Introduction 

Background & 

objectives. 

 

Background and explanation of rationale.  

Specific objectives & hypotheses. 

 

1.1,1.2 

 2.17 

Methods   

Trial design. 

Sample size. 

 

Participants. 

Intervention 

outcomes.  

 

Randomisation  

sequence 

generation 

 

Allocation 

concealment 

Blinding  

Statistical methods 

 

Description of trial design. 

How sample was determined. 

Setting and location where data were collected.   

Eligibility criteria. 

Sufficient detail of the intervention to allow replication. 

Completed pre-defined outcome measures including 

method of analysis. 

Method used to generate random sequence allocation 

and type of randomisation.  

Who generated the randomisation sequence and 

enrolled and assigned participants to their group? 

Steps taken to conceal allocation sequence until 

assignment. 

Who was blinded after assignment to intervention? 

Statistical methods used to compare groups for 

outcomes and all analyses.  

 

3.2-3.10 

4.6.1 

4.5 

4.6 

4.2-4.11 

4.7.2, 4.15 

 

4.10.3 

 

4.10.3 

 

4.10.4 

 

4.10.5 

4.15 

Results  

Participant flow 

diagram 

 

Recruitment 

Baseline data  

 

Numbers analysed 

and outcomes. 

 

Flow chart of participants by group, through each stage, 

including losses and exclusions after randomisation, 

together with reasons.  

Dates defining the periods of recruitment and follow-up.  

A table showing baseline demographic and clinical 

characteristics for each group.  

Number of participants included in each analysis with 

results for each primary & secondary outcome. 

 

Figure 3 

 

 

4.10.2 

Table 4. 

 

Tables 4,5, 6, 7, 8 

Figure 7. 

Discussion 

Interpretation  

Limitations  

Generalisability  

 

Interpretation, consistent with the trial results.  

Trial limitations including source of potential bias.   

Generalisability of the trial findings. 

 

6.2.1-6.3.4 

6.5 

6.6 

Other information 

Protocol  

Funding  

 

The inclusion of the full trial protocol. 

Source of funding acknowledged.  

 

Appendix 5 

Page iv 
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Appendix 3: ACS Response Index 

 

 

 
 

 

 
 

 

 

ACS Response-Time Intervention Trial  
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Appendix 4: Interventionist Training Manual 
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Appendix 5: Trial Protocol 

 

 

 

ACS Response-Time Intervention Trial  

 

 

 

 
 

 

 

 

 

 
 

  



293 

 

The effectiveness of a structured educational intervention on the length of 

pre-hospital delay in patients at risk of acute coronary syndrome: a 
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Background 

Cardiovascular disease (CVD) accounts for approximately 40% of all deaths in 

most European countries (Sans et al. 1997). The problem of CVD is no less 

serious in Ireland, where coronary heart diseases accounts for 38% of all 

deaths, with 20% of these from ischaemic heart disease (Department of Health 

and Children 2006). In Ireland and other Western countries, the mortality rate 

from CVD, particularly in younger age groups, has declined in recent years 

(Department of Health and Children 1999, Bennett et al. 2006). Therefore, there 

is a growing concern that the number of ageing, chronically ill people with CVD, 

who are at risk of ACS events, will continue to increase (Sans et al. 1997). 

Furthermore, those who survive can sustain complications of infarction, 

including re-infarction and heart failure (Department of Health and Children 

1999). Many of those who survive will have a reduced quality of life and chronic 

ill health (Department of Health and Children 2006).   

 

A significant number of deaths and substantial disability from cardiovascular 

disease could be prevented. Seeking early treatment optimises the chances of 

survival and optimal recovery (Department of Health and Children 1999). The 

outcome for patients who suffer ischemic symptoms from a potentially life-

threatening cardiac condition is partly dependant on decisions and associated 

actions taken by patients (Erhardt et al. 2002). The greatest contributors to the 

prevention or postponement of cardiac deaths from ACS are considered to be 

reperfusion therapies (i.e. thrombolysis and percutaneous coronary 

interventions) and advanced cardiac life support, including cardiopulmonary 

resuscitation (Bennett et al. 2006).  Treatment benefits of reperfusion therapies 

are optimised when they are initiated early following the event (United Kingdom 

Heart Attack Study Collaborative Group 1998). The GUSTO trial (Simoons et al. 

1993) demonstrated that mortality is halved when thrombolysis is administered 

within 1 to 2 hours of symptom onset. Death and life-threatening dysrhythmias 

can be prevented, while infarction size can be reduced substantially if early 

intervention is initiated (Dempsey et al.1995). The chances of successful 

defibrillation are also optimised when professional assistance is sought in the 

early stages of symptom onset (Norris 1998). Mortality and morbidity rates 
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associated with cardiovascular disease can be reduced through the prompt 

recognition and acquisition of these necessary treatments when a coronary 

event arises. Yet, the major factor limiting early use of definitive therapies is 

patient delay in seeking treatment for symptoms (Erhardt et al. 2002, O’Donnell 

et al. 2006).    

 

An examination of treatment delays was recommended in the Irish 

Cardiovascular Health Strategy (Department of Health & Children 1999). The 

longest phase of delay is the time it takes for patients to recognise symptoms 

until they seek treatment (O’Donnell et al. 2006). The length of pre-hospital 

delay varies considerably, but median times range from 2-6 hours (Moser et al. 

2006).  The Department of Health and Children (1999) recommended auditing 

pre-hospital transport time, with the aim of achieving a standard 90 minute “call 

to needle” time (Department of Health & Children 2001); however this timing 

assumes that patients promptly seek treatment for their symptoms, when most 

do not. This proposed study intends to target the initial phase of delay, patient 

pre-hospital delay, by “increasing awareness of symptoms of impending heart 

attack” (Department of Health & Children 2003, p.75) and taking appropriate 

action. Public awareness campaigns designed to decrease patient delay have 

been disappointing to date (Erhardt et al. 2002, Caldwell & Miaskowski 2002). 

Individualisation of interventions is advocated as being more effective in 

secondary prevention in cardiac patients (Clark et al. 2002). In addition, 

targeting those to whom the message is most salient, is likely to increase its 

effectiveness. 

 

Studies have demonstrated reluctance by patients with ACS to seek prompt 

medical help, which presents as a major mitigating factor against the timely 

receipt of reperfusion and other therapies (Bury et al. 1992, Erhardt et al. 2002, 

Johansson et al. 2004, O’Donnell et al. 2006). Major reasons for patient delay in 

seeking treatment include: failure to attribute symptoms to the heart and a lack 

of appreciation of the significance of symptoms and their severity (Fukuoka et 

al. 2005, Johansson et al. 2004, McKinley et al. 2004). Certain identified groups 

consistently delay longer in seeking treatment in the face of suspected ACS. 

These include older people, women (Erhardt et al. 2002, O’Donnell et al. 2006), 
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ethnic minority groups, those with markedly lower education levels and those 

with diabetes (Erhardt et al. 2002, Moser et al. 2006). It is worth noting that 

those with a prior history of ACS also commonly delay seeking treatment in the 

face of recurring symptoms (Gurwitz et al. 1997; Moser et al. 2006).  

 

The extent of mortality and morbidity from cardiovascular disease could be 

significantly reduced for patients who suffer from ACS if prompt decisions were 

made and appropriate actions taken to seek medical assistance in the face of 

cardiac symptoms (Erhardt et al. 2002). One means by which improvements 

could be implemented is through focused education. The Department of Health 

& Children (1999) has recommended that special attention be paid to providing 

guidance to patients with pre-existing cardiac disease. To date, no Irish 

interventional study aimed at reducing patient pre-hospital delay time has been 

conducted. This is what the proposed study sets out to achieve. The focus will 

be on reducing patient pre-hospital delay time and increasing knowledge, 

attitudes and beliefs about ACS among patients who have had an ACS event.  

 

ACS is defined as ST elevation myocardial infarction, non-ST elevation 

myocardial infarction and unstable angina.  

 

Study aim  

To test the effectiveness of an educational intervention in: reducing patient pre-

hospital delay time and; improving knowledge, attitudes and beliefs about ACS 

among patients who present to an ED with ACS symptoms.  

 

Hypotheses  

Following the intervention: 

 The intervention group will have a shorter pre-hospital delay time than 

the control group.  

 

 The intervention group will demonstrate more appropriate behaviours in 

the presence of ACS symptoms than the control group.  
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 Patients assigned to the intervention group will demonstrate greater 

knowledge, better attitudes and more accurate beliefs about ACS at 3 

and 12 months than those assigned to the control group.  

 

Outcome measures  

 Pre-hospital delay time (time from acute symptom onset until arrival at 

the ED) 

 Behaviours: use of prescribed nitrates, use of ambulance, notification of 

nominated individual about symptoms, non-consultation with a general 

practitioner.  

 Knowledge, attitude and belief scores.  

 

Study Design  

The ACS Response Time Intervention Trial is a two-group, parallel design 

randomised controlled trial (RCT). Patients assigned to the control group will 

receive usual care. In addition to usual care, patients assigned to the 

intervention group will receive a one-to-one, 40-minute educational intervention 

following baseline data collection.  Knowledge, attitudes and beliefs about ACS 

will be addressed through the medium of the intervention. The intervention will 

focus on the importance of preventing pre-hospital delay time in the presence of 

ACS symptoms.  

 

The intervention   

Patients allocated to the intervention group will receive a one-to-one, 40-minute 

nurse-administered educational intervention, which will focus on the importance 

of preventing pre-hospital delay time in the event of the onset of subsequent 

ACS symptoms. The intervention is based on Leventhal’s self-regulatory model 

of illness behaviour (Leventhal et al. 1980, Leventhal et al. 1981, Leventhal & 

Cameron 1987), which effectively guides interventions designed to change and 

improve treatment-seeking behaviour. The intervention has been tested in 

previous studies (Dracup et al. 2006). 

 

The intervention will address three areas recommended as strategies to prevent  

pre-hospital delay in patients at high risk for ACS i) Information, ii) Emotional 
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issues and iii) Social factors (Dracup et al. 2006). These parallel the three 

components of Leventhal’s self-regulatory model of illness behaviour: cognitive, 

emotional, and environmental stimuli.   

Information (Approximately 10 minutes): Patients will be given information about 

typical symptoms, possible variability in symptom presentation and the fact that 

onset may be gradual and intermittent, rather than stereotypical sudden 

crushing chest pain.  They will be advised to take appropriate actions such as, 

taking prescribed nitrates and calling an ambulance if symptoms do not resolve 

within 15 minutes.  

Emotional issues (Approximately 10 minutes): Patients will be assisted in 

anticipating and recognising emotional responses to ACS symptoms and 

acknowledging that these could delay their pre-hospital time and their receipt of 

treatment. To accompany this aversive message, the rewards of seeking 

treatment quickly will be emphasised (i.e. preservation of heart muscle and 

increased chance of survival). They will be told that denial or suppression of the 

seriousness of symptoms is common and contributes to treatment delay. They 

will be informed that attribution of symptoms to a non-cardiac cause is common. 

As patients are likely to have experienced previous ED admissions, they will be 

questioned about their experiences and any negative issues will be 

acknowledged and reconciled with the current informational message. 

Emotional issues will be addressed partially through the use of scenarios that 

most closely resemble that of the patient. Through role playing, patients will be 

asked to anticipate emotions they might experience when they have ACS 

symptoms. They will be guided through these and the appropriate actions to 

take. Patients will rehearse their responses to a possible ACS with the 

interventionist. This will increase the likelihood of responding appropriately, 

even when experiencing emotional reactions to the symptoms.  

Social factors (Approximately 5 minutes): Family members/significant others 

play an important role in preventing patient denial and in facilitating the call to 

access the emergency services.  Patients will be asked to nominate the person 

they are most likely to call upon for help, if they need to go to the hospital. This 

individual may attend the intervention, so that they will have an understanding 

of the nature of ACS symptoms and the importance of calling an ambulance 

quickly. If symptoms arise and do not respond to nitrates, patients will be 



300 

advised to consult with their nominated person, who will act as the decision-

maker, if the patient hesitates to call an ambulance. An individualised action 

plan will be developed in conjunction with the participant. This will include the 

emergency phone numbers 999 or 112, the action to take in the presence of 

symptoms and the name and phone number of the nominated individual that 

they would contact in the event of unresolving symptoms.  

 

Scenarios (Approximately 10 minutes): These will be presented to the 

participant and where appropriate, the nominated individual to help them 

experience emotions involved in witnessing a possible ACS event. They will be 

asked to role-play an interaction with the patient. One month and six months 

later, the intervention will be reinforced by telephone and post, respectively.   

Summarise the main intervention messages (Approximately 3 minutes) before 

departing.  

 

Usual care  

Both groups will receive usual care from the hospital. With respect to pre-

discharge education, usual care generally focuses on the most commonly 

experienced ACS symptoms and how to respond to them. In usual care, there is 

limited emphasis on the cognitive, emotional and social factors that underlie 

delay. These are addressed in the intervention planned for this study. 

 

Research sites  

 5 tertiary hospitals with emergency departments in Dublin. 

 

Patient recruitment  

Recruitment will take place between November 2007 and October 2009 in the 

coronary care units and cardiology wards in the research sites. Randomisation 

and intervention delivery will occur within days of recruitment. The gatekeepers 

for this study will be consultant cardiologists or clinical nurse managers. The 

gatekeepers will determine patients’ eligibility, brief the patients about the study 

and furnish the interventionist with the names of those interested in participating 

(Table A). Refer to table A for detailed information on the trial protocol process. 
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Participants are eligible to be entered into the study if they: 

 have a provisional diagnosis of ACS,  

 are stable and planning for discharge,  

 have access to a telephone,  

 have an ability to read, understand and communicate in English,  

 are willing to participate voluntarily in the study.   

 

Exclusion criteria include:  

 a major or uncorrected hearing loss,  

 a profound learning disability or any neurological disorder that impairs 

cognition,  

 those who live in an institutional setting,  

 those with serious complicating co-morbidities or untreated malignancies.  

 

Sample 

To achieve a sample with a power of 0.80, an alpha of <0.05 and an effect size 

of 0.20, it is estimated that 393 participants will be needed to return after the 

intervention with ACS symptoms to detect a significant difference in pre-hospital 

delay time between the two groups (Cohen 1992).  The current readmission 

rate among patients with ACS is between 10 and 14%. Therefore, in order to 

achieve a readmission sample of at least 393, it is estimated that at least 2,807 

participants will need to be recruited. To maintain the statistical assumption of 

independence, data on patients’ first subsequent readmission will be recorded 

for the study duration. In 2005, there were approximately 3,000 patients 

admitted and diagnosed with ACS across the research sites.  It is estimated that 

approximately 50% of those who are admitted annually will be recruited to the 

study, given that a small proportion of patients will not meet the inclusion criteria 

and some will not be willing to participate. This means that there will be 

approximately 1,500 participants available per year. Therefore, data will be 

collected over a two-year period. 
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Randomisation process   

A random number generator will be used to generate the random sequences for 

each site, generating 50% control and 50% intervention within each random 

sequence. As patients are recruited to the study, they will automatically be 

given the next number in the sequence.  The allocation to the control or the 

intervention group will be found in the relevant numbered, opaque, sealed 

envelope. When consent is obtained and baseline data collected, randomisation 

to the control or the intervention group will be divulged.   

 

The Research Instruments  

The ACS Response Index will be used to collect data (Dracup et al. 2006). It 

comprises three sections:  

I. Knowledge, Attitudes and Beliefs about ACS;  

II. Control Attitudes Scale-Revised & the Multiple Affect Adjective 

Checklist 

III. Response Time Questionnaire.   

 

It will be preceded by a socio-demographic and clinical characteristic 

questionnaire.  Data will be collected at baseline, 3 months and 12 months from 

both groups.  In addition, delay-time data will be collected on those who are 

readmitted to an ED with ACS symptoms (Table A).  

 

Face validity will be determined by administering the questionnaire to two 

colleagues who are independent of this study, and four individuals over the age 

of 65 years. They will be asked to ascertain whether or not they can identify with 

the content and appropriateness of the questionnaire. Content validity will be 

established by a panel of experts with a background in cardiology. Internal 

consistency for the instrument was established using Cronbach’s alpha with all 

three subscales above 0 .70 (Riegel et al. 2007).   

 

Ethical considerations   

Ethical approval will be sought from the research ethics committees of all five 

research sites. The researchers will uphold ethical principles in relation to 

human research. These will include the right to full disclosure, self-
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determination, non-maleficence, privacy, anonymity and confidentiality. Written 

and verbal information will be provided about this study, and only then will 

informed consent be obtained. Gatekeepers will initially approach the patients, 

thereby avoiding any potential coercion to participate by the researchers. As 

assignment is through randomisation, each patient will have an equal chance of 

being assigned to the control or intervention group. Patients will be informed 

that they can withdraw from the study at any time, without consequence. As this 

is a randomised controlled trial, the intervention group is expected to benefit 

from the intervention.  However, there is genuine uncertainty as to whether this 

will happen, as to date, most previous interventions aimed at reducing pre-

hospital delay time have been unsuccessful.    

   

Data collection and storage  

In keeping with the Data Protection Act 2003, data will be collected, stored and 

treated with strictest confidentiality and maintained for 5 years post trial 

completion.  All hardcopy data will be stored in a locked cabinet in the School of 

Nursing & Midwifery, Trinity College Dublin. Data collection will be completed by 

December 2010. 

Data analysis  

Data will be entered, cleansed and proofed throughout the study and on its 

completion. Major analyses will only be performed on completion of data 

collection. Data will be analysed using SPSS. As data on delay time is always 

markedly skewed, log transformation will be applied. Repeated measures 

ANOVA will be used to test the study hypotheses.  

 

Data dissemination  

Dissemination of results will occur at the end of the project. 
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Table A: Process for recruitment and follow-up 

Prepare pack in advance of attending research site to include:  

 Patient eligibility form.  

 Participant information sheet. 

 Consent Form (2 copies). One for you and 

one for the patient. 

 Questionnaires: Clinical History, Socio-

demographic & ACS Response Index. 

 Participant contact details form.  

 Sealed envelope with an opaque 

window (with study number revealed 

and randomisation group concealed). 

 Yellow sticker for chart. 

 Refrigerator magnet. 

 
Baseline (I = Intervention group, C= Control group) 

Step taken  I C 

Verify patient eligibility based on names given by gatekeeper. x x 

Provision of written and verbal information & ascertain interest in trial. x x 

Obtain and sign informed consent.  Give one copy to the patient. x x 

Decide best location for data collection (available room or bedside).  x x 

Collect baseline data (Patient contact details, demographic questionnaire & ACS Response 

Index). 

x x 

Open randomisation envelope and inform patient of group. x x 

Control only 

Remind participant to make contact if they are attended an ED with ACS-type symptoms. 

Give fridge magnet. 

Thank the patient for participating and inform them that they are welcome to avail of the 

intervention on completion of the study, by contacting you. Close the interview.  

 x 

Intervention only 

After a short break, proceed with delivering the one-to-one educational intervention (in the 

presence of a family member if feasible). 

The intervention should take 40 minutes (30 minutes of prescribed script and the 10 minute 

individualised scenario and role-play session). The individualised component is based on 

the participant’s current event and receptiveness to the intervention.  

Complete action plan and give this pink sheet to the patient with fridge magnet.  

Remind the participant to notify you if they are readmitted via ED with ACS-type symptoms 

and that you will be sending them the 3 and 12 month questionnaires.  

Arrange a potential suitable date and time for one-month follow-up phone call.  

Thank patient for participating and close the interview. 

Document field notes and prepare reports for monthly meetings. 

x  

Put bright yellow sticker on front of medical notes to signify their enrolement in the study 

and prompt staff to notify the research team if participants are readmitted.  

x x 

Verify data against medical notes. Reconcile any discrepancies with the participant.  x x 

The interventionist must manage the collected data: 

Separate file documents to ensure the participant contact details, eligibility and consent 

forms are stored separately from the questionnaires. 

Input data from the hardcopy of the questionnaire onto database.  

Cross-check the data on the hardcopy with inputted data.  

Save file using external hard drive provided for you to back up this data.  

File hardcopies of questionnaires in numerical order, separate from other data.  

Data-management – organise and update records with dates for follow-up.  

 

x 

 

x 



305 

(I = Intervention group, C= Control group) 

1 month follow-up (Intervention group only) 

Step taken  I 

 

 

x 

Using the data-management system, identify the participants to whom the one month phone 

call is due. 

Telephone participant at the pre-scheduled time and call back until there is an opportunity to 

deliver the one month intervention.  

Introduction.  

Check how they are and how they have been.  Establish if they have been readmitted to an ED 

with ACS type symptoms since recruitment.  

Use pre-printed standardized protocol to reinforce the intervention. 

Update data-management system.   

 

 

(I = Intervention group, C= Control group) 

6 month follow-up (Intervention group only) 

Step taken  I 

Intervention group only 

Using the data-management system, identify the participants to whom reminder action plans 

are due to be distributed.  

Prepare action plan sheets and letters for posting.   

Address and stamp each envelope and post. 

Update data-management system.   

 

x 

 

 

Readmission data (first readmission only – collect from time of enrolement to 

study end) 

Step taken  I  C 

Check participants’ readmission status when you are in communication (1, 3, 12 months). x x 

Prior to study completion, contact all recruited participants (not known to be readmitted) to 

identify any missed readmissions.  

x x 

For those who were readmitted, complete ACS Response Index (readmission) and confirm 

details against medical notes.  

x x 

Update data-management system.   x x 
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3 & 12 month follow-up 

Step taken  I C 

Using the data-management system, identify the participants to whom questionnaires 

are due to be distributed.  

Prepare questionnaires and letters for posting (personalise each letter). Enclose these 

with a stamped addressed envelope. 

Address and stamp each envelope and post. 

In the event of non-receipt of responses, telephone the participant to check that they 

received the package.  

For those who had mislaid it or not received it, resend the package, with consent.  

For those who had received it but had not returned it, kindly request that they might do 

so at their own convenience.  

A maximum of 2 reminder phone calls to each participant is recommended in an effort to 

retrieve the questionnaires. 

x x 

On receipt of the completed questionnaires a courtesy phone call should be made to 

thank the participant for their correspondence and in the case of the 3 month 

questionnaires, to remind them that you will be sending the 12 month questionnaire in 

due course. 

x x 

Input data from hardcopy of the questionnaire onto database.   

Cross-check the completed data between hardcopy and the database. 

Save changes to database using the external hard drive provided.  

File hardcopies of questionnaires in numerical order.  

Data-management – organise and update records with dates for follow-up. 

 

x 

 

x 
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Appendix 6: One month follow-up call 
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ACS Response-Time Intervention Trial  
 

 One month follow-up telephone call to the Intervention group. 

 

 

Study number: _____________________        

Date entered study: __________________ 

 

Hello.  May I please speak with (patient name).  

Hello.  My name is: ___________________.  I’m a research nurse at _____ 

(Hospital).  I met you a month ago at the hospital when you agreed to take part 

in a study about delay in seeking treatment following heart symptoms.  I am 

phoning to follow up on the teaching session you received. Does it suit you to 

talk now?  

 

(If no) schedule a follow-up phone call, thank and close. 

 

(If yes). Proceed 

 

Icebreaker: e.g. how have you been since your discharge from hospital? 

 

From this, establish if the patient had attended A&E for heart-related 

symptoms?   

 

 

 

 

 

(If yes) complete Response-Time Questionnaire (Readmission) 

 

 

I’d like to go over a couple of points related to the teaching session you had.  

Do you recall that the main goal is to promote early treatment of possible heart 

attack symptoms? 

 

 Yes   No 

 

Specifically we want to prevent heart attacks from happening, or stop them 

before they can do severe damage. Right now patients wait any length from 

Tick appropriate box Yes No 

Have you attended A&E for heart 

related symptoms? 
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hours to days before receiving the care they need to restore blood flow to the 

heart muscle.  The average length of time is between 2 and 6 ½ hours.  The 

goal is to shorten that to 1 hour for every patient.  This means one hour from the 

first symptom to the time that the blood flow is restored to the heart.  There are 

many reasons people “delay” in seeking and receiving care.   

 

Do you recall any of these reasons from the teaching session? 

 

 Yes   No    

 

(tick the ones the patient remembers and reiterate the ones the patient doesn’t 

mention) 

 

 Many patients are not sure of the symptoms of a heart attack, and do not 

believe that the symptoms they are experiencing are serious. 

 Sometimes patients delay because they are embarrassed and don’t want 

to draw attention to themselves or bother others. 

 Sometimes care is delayed by family or friends.   

 A big reason for delay is calling your doctor for advice.  By taking the 

time to make the phone call, waiting for the doctor to be relayed the 

message and receiving advice, precious minutes are wasted.  

 

(If the patient is African-American) A patient’s ethnicity sometimes leads to a 

delay in care. African Americans may receive care less quickly than 

Caucasians.  African Americans have more heart attacks at a younger age than 

Whites due to a higher incidence of high blood pressure.   

 

(If the patient is Hispanic) A patient’s ethnicity sometimes leads to a delay in 

care. Hispanics may receive care less quickly than Caucasians.  Hispanics 

have heart attacks at younger ages because of higher incidence of diabetes. 

 

 

(If the patient is female) Women may have greater delays in care than men.  

And, sometimes, women don’t realize they could have a heart attack. 

 

(If the patient is less than 50 years old) Age is a cause of delay in treatment.  

The very young often don’t believe that they could have a heart attack.   
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(If the patient is greater than 70 years old) Age may be a cause of delay in 

treatment.  People over 70 may have aches and pains that lead to further 

delays in care. 

 

Do you have diabetes? 

 

 Yes   No 

 

(If yes)  

Diabetics often suffer delays in treatment because the do not feel pain with 

heart attacks.  Just like a diabetic can have less feeling in their feet and legs, 

they can have nerve damage to their heart muscle as well.  This lack of 

sensation leads to more severe heart attacks going undetected. 

 

(If no, continue) 

 

Fear causes many people to delay seeking care.  They don’t want to be having 

a heart attack, so they wait to see if it will “go away.”  While they wait, muscle is 

dying due to lack of oxygen. 

 

Anxiety can cause us to think less clearly, and make excuses about what is 

happening to our bodies.  The anxiety related to a possible heart attack, or the 

care that will be necessary, causes many people to delay seeking the care they 

need. 

 

There are many benefits to arriving at the hospital early after symptoms start. 

Hospitals have treatments to restore the blood supply to the heart 

By getting to the hospital in time to use these therapies, patients experience 

many benefits.  Do you remember any of them from the teaching session?  

(Tick the ones the patient remembers and reiterate the ones the patient doesn’t 

mention) 

 Greater chance of survival 

 Better quality of life after recovery 

 Less complications (heart failure, irregular heart rhythms) 

 

Have you ever had a heart attack?   

 Yes   No 
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(If yes) What were your symptoms? (Listen and use reflective statements to 

incorporate the patient’s answer into the rest of the teaching.  Tick which 

symptoms they experienced) 

 Chest discomfort or pain, may radiate to left arm, neck, jaw, teeth 

 Pain or heaviness in the left arm, or both arms 

 Shortness of breath 

 A sense of dread (something is wrong, but don’t know what it is) 

 Feeling cold and clammy, or sweaty 

 Feeling nauseated or vomiting, or a feeling of heart burn 

 Feeling faint or light-headed 

 Fatigue 

 Discomfort in any area from your nose to your naval 

 

(If no, continue) 

 

Just to review, typical symptoms of a heart attack include: 

Chest discomfort or pain, may radiate to left arm, neck, jaw, teeth 

Pain or heaviness in the left arm, or both arms 

Shortness of breath 

A sense of dread (something is wrong, but don’t know what it is) 

 

Other symptoms which may occur are: 

Feeling cold and clammy, or sweaty 

Feeling nauseated or vomiting or a feeling of heart burn 

Feeling faint or light-headed 

Fatigue 

Discomfort in any area from your nose to your naval. 

 

Do you recall what to do if you think you are having a heart attack? (tick the 

ones the patient remembers and reiterate the ones the patient doesn’t mention) 

 

Recognise how you might feel about a possible heart attack. 

 Stop and Rest 

 Take your GTN (angina spray) as instructed 

 Let someone know what is happening 

 If symptoms continue for more than 15 minutes, act immediately 

 Phone 999 or 112 for an ambulance wherever you are. 
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 If you do not have access to 999, have someone take you to the nearest 

full-service Emergency Department. 

 Do not stop to call your doctor. 

 Do not stop to call friends or family. 

 Rest until help arrives. 

 

Do you have any questions about the teaching program or heart attacks in 

general?  

(If yes) answer them.  

  

(If no)  Thank you so much for your time.  I will be phoning you again in 2 

months, after I have posted you the same questionnaire that you completed in 

the hospital.  

 

Thank and close the call.  
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Appendix 7: Six month intervention reinforcement 
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ACS RESPONSE TIME INTERVENTION TRIAL 

School of Nursing & Midwifery, 

Trinity College Dublin, 

24 D’Olier Street, 

Dublin 2 

 

Dear  

 

I hope that this letter finds you well.  

 

Thank you for completing the three month questionnaire, which will assist us 

with our on-going study. I am now sending you a small reminder about the 

action to take should you have any “heart warning” signs or symptoms.  

 

You will be able to use this reminder to re-cap on the typical symptoms that you 

may have and how to deal with them.  

 

REMEMBER:  

The purpose of our study is to encourage people NOT TO DELAY if they 

experience heart symptoms.  

 

I will send you the final questionnaire in 6 months time and in the meantime, I 

wish you well. 

 

Thank you so much for your participation.  It is much appreciated. 

 

 

Yours sincerely  

 

________________ 

Mary Mooney 

Research Nurse 
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If you experience any heart symptoms and go to A&E please record below 

 

Date:                                        Time: 

I had some or all of the above symptoms: Yes             No 

I took GTN spray at:      

 

Pain persisted beyond 15 minutes:   Yes:                  No:   

 

I phoned ambulance at :        

            

Ambulance arrived at:  

 

I got to A&E at:  

 

If you attend hospital with heart symptoms  please leave a message to 

inform the researcher  - 085 51381267 

 

 

WHAT TO DO IF YOU HAVE ONE OR MORE HEART WARNING 

SYMPTOMS? 

 

 

 

 

 

 

 

 

1. You may experience some or all of these symptoms: 

 

 Chest discomfort, heaviness or pain 

 Arm pain or ache 

 Pain radiating to your neck, jaw, arms or shoulder blades 

 Shortness of breath 

 Sweating     

 Nausea and/or indigestion 

 A sense of dread  

 Discomfort in any area from your nose to your navel 

 

 

 

 

2. If symptoms are present: 

                                                      

•  Stop and Rest 

•  Take your GTN spray as directed: ___________________________ 

 

 

•  Let someone know what is happening 

 

 
 

 

 

3.  If the symptoms continue longer than 15 minutes, phone 999 or 112 for an 

ambulance.  

                                                        

•   Don’t wait 

•   Don’t hesitate  

•  IF IN DOUBT LET A&E CHECK IT OUT 
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Appendix 8: Ethical Approval Letters 
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Appendix 9: Patient Information Leaflet 
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Appendix 10: Consent Form 
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