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Abstract

Background: Delay in seeking treatment for acute coronary syndrome (ACS) symptoms is a well recognised problem. While the factors that
influence pre-hospital delay have been well researched, to date this information alone has been insufficient in altering delay behaviour.
Aim: This paper reports the results of a critical appraisal of previously tested interventions designed to reduce pre-hospital delay in seeking
treatment for ACS symptoms.
Methods: The search was confined to interventions published between 1986 and the present that were written in English and aimed at
reducing pre-hospital delay time. The following databases were searched using keywords: Cumulative Index to Nursing and Allied Health
Literature (CINAHL), Pubmed, Academic Search Premier, Ovid, Cochrane, British Nursing Index, and Google Scholar. A total of eight
intervention studies were identified as relevant. This review was developed following a systematic comparative analysis of those eight
studies.
Results: Seven of the eight interventions were based on mass media campaigns. One campaign was targeted at individuals. All were aimed at
raising ACS symptom awareness and/or increasing prompt action in the presence of symptoms. Only two studies reported a statistically
significant reduction in pre-hospital delay time.
Conclusion: In response to concerns about prolonged pre-hospital delay time in ACS, interventions targeting the problem have been
developed. The literature indicates that responses to symptoms depend on a variety of factors. In light of this, interventions should include the
scope of factors that can potentially influence pre-hospital delay time and ideally target those who are at greatest risk of an ACS event.
© 2011 Published by Elsevier B.V. on behalf of European Society of Cardiology.
Keywords: Pre-hospital delay; Acute coronary syndrome; Interventions; Mass media campaigns
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1. Introduction

Much of the morbidity and many of the potentially
preventable complications associated with coronary heart
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disease are linked with pre-hospital delay in seeking
treatment for symptoms associated with acute coronary
syndrome [1–3]. Timely intervention is critical to the
prevention of premature death and disability from myocar-
dial infarction. After the onset of ischemia, myocardial cell
death will begin to occur within a finite period, and within
hours necrosis becomes evident. Allowing for variations in
individuals, complete necrosis of vulnerable myocardial
cells takes approximately 2–4 h[4,5]. The restoration of
blood flow to an affected artery within half an hour has the
European Society of Cardiology.
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potential to revoke these events [6–8]. As well as the
ischemic effects, fatal arrhythmias, particularly ventricular
fibrillation, are complications of acute myocardial infarction
(MI), but can be successfully treated with prompt defibril-
lation and cardiopulmonary resuscitation, as required [9].
Such arrhythmias account for approximately 50% of deaths
within the first hour of acute myocardial infarction [10].
Therefore, those who are treated within a short time of
symptom onset can derive considerable benefits in terms of
reduced morbidity and mortality, as shorter delay times to
treatment increase the propensity for preservation of the
myocardium and reduce the risk of other complications [11].

There is compelling evidence to support the importance of
prompt reperfusion for acute myocardial infarction [12–15].
The advantages of treatments such as primary angioplasty and
thrombolysis are inversely related to delay time [16,17]. It has
been suggested that for every half hour delay in the
administration of thrombolysis or angioplasty, the 1 year
mortality rate is increased by 7.5% [15]. The European Society
of Cardiology Guidelines has therefore emphasised the
importance of keeping total cardiac ischaemic time within a
maximum of 2 h and ideally within 1 h for optimum results
[18]. While interventions such as thrombolysis and percuta-
neous coronary angioplasty have enhanced patient outcomes,
their full potential has not been maximised, since 30–40% of
people delay beyond the timeframe for the most effective
delivery of these treatment modalities [19].

The causes of pre-hospital delay are multifaceted, and
while no factor in isolation can influence pre-hospital delay
time, many researchers have identified contributing factors
[20–23]. Although much research has been conducted to
identify those factors that influence delay, only a limited
number of interventions have been carried out with the aim
of reducing pre-hospital delay time. The purpose of this
paper is to report the results of a critical appraisal of
previously tested interventions designed to reduce pre-
hospital delay in seeking treatment for ACS symptoms. The
information contained in this paper may, alone or in
conjunction with previously published papers on the subject
[24,25], assist researchers who are planning to design an
intervention to reduce pre-hospital delay time.

The following review questions guided this review:

What are the components of the recent interventions that
have been deployed to reduce delay time in seeking
treatment for acute coronary syndrome symptoms?
How effective are interventions in reducing delay time?

2. Methods

2.1. Search critique criteria

The critique criteria for this paper were based on the
above questions that guided this review in conjunction with
the published systematic review by Kainth et al. [25]. A
search of published works indexed in Cumulative Index to
Please cite this article as: Mooney M, et al, A review of interventions aimed at
worked and why? Eur J Cardiovasc Nurs (2011), doi:10.1016/j.ejcnurse.2011.0
Nursing and Allied Health Literature (CINAHL), Science
Direct, Cochrane, Pubmed, Academic Search Premier, Ovid,
British Nursing Index, and Google Scholar was conducted.
The core search terms used were intervention trials and
nursing interventions. These terms were combined with the
following keywords: acute coronary syndrome, acute
myocardial infarction, heart attack and unstable angina,
pre-hospital delay, delay to treatment, treatment delay,
prolonged delay, decision delay, transport delay, timely
treatment, decision and emergency department treatment.

The database search strategywas restricted using inclusion/
exclusion criteria. This was with a view to yielding the most
relevant articles. Articles published prior to 1986 were not
considered eligible, as it was around this time that the emphasis
was placed on thrombolysis and, consequently on reducing
delay time. To be selected, the articles were written in the
English language and reported on an intervention designed to
reduce pre-hospital delay in seeking treatment for acute
coronary syndrome symptoms. The selected articles measured
pre-hospital delay in the event of MI or ACS symptoms.
Articles were included if they reported on or reviewed
interventions that targeted pre-hospital delay.

3. Search outcomes

A total of 43 citations were considered and their abstracts
were read. When study inclusion eligibility was applied, there
were eight relevant interventionswhichmet the critique criteria.
These were subjected to a comparative analysis (Table 1).
Recent reviews of interventions targeting pre-hospital delay
time in acute coronary syndrome have contributed to this paper
[24,25]. In addition to the seven studies identified by Kainth et
al. [25], our search gave rise to one further intervention aimed at
reducing pre-hospital delay time.

To address the question: what are the components of the
interventions that have been deployed to reduce delay time in
seeking treatment for the symptoms of acute coronary
syndrome we evaluated the studies' methodological ap-
proaches and their quality, using a checklist for assessing
study validity [25]. To assess how effective interventions are
in reducing delay time, we evaluated outcome measures in
addition to the above criteria.

When study inclusion eligibility was ascertained, we
carried out a systematic comparative analysis of the eight
relevant interventionswhichmet the critique criteria. From this
we identified strengths and limitations associated with the
various methodological approaches taken to reduce pre-
hospital delay time. This contributed towards the advancement
of knowledge and provided insights into scientific research
requirements for the future, in particular regarding randomised
controlled trials.

4. Aims of interventions reviewed

Pre-hospital delay is interpreted as the time taken between
initial ACS symptom onset until arrival at the hospital [34]. It
reducing pre-hospital delay time in acute coronary syndrome: What has
4.003
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Table 1t1:1

Key points of intervention studies aimed at reducing pre-hospital delay.t1:2

t1:3 Study background Duration The intervention type and sample size The message Results

t1:4 Ho et al. [29] United States
in 1986/1987.

2 months. A 2 month public media education
campaign comprising of newspaper
inserts, radio and TV announcements.
Sample sizeQ1 (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.

t1:5 Moses et al. [30] United States.
Study date not stated.

2 years. Public education campaign comprising
of patient education brochures, TV
and radio advertising, public talks
and posters
Sample size (N=1793).

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.

t1:6 Bett et al. [31] Australia
in 1989.

1 week. An intensive media campaign.
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.

t1:7 Blohm et al. [32].
Sweden in1986/1987

1 year. A 3-week intensive media campaign
followed by a 9 month
maintenance period.
Sample size (N=2317).

If pain lasts beyond 15 min,
dial immediately for ambulance
transport to hospital. It may
indicate MI.

Time from onset of symptoms
until hospital admission.
Median delay time reduced
significantly (Pb0.001)

t1:8

t1:9 Study background Duration The intervention type and sample size The message Delay definition and results

t1:10 Gaspoz et al. [33] Switzerland
in 1992.

1 year. Multi media campaign.
Sample size (N=2395).

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 min during campaign
(Pb0.002).

t1:11 Meischke et al. [26].
United States in 1991.

2 years. Mass media intervention.
Sample size (N=5444).

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.

t1:12 Luepker et al. [28] United
States in 1995.

18 months. Mass media intervention. Symptom recognition and the
need to act fast.

From symptom onset until
ED arrival.
No significant earlier
presentation time noted.

t1:13 Sample size control
Baseline (N=5051):
Intervention
Baseline: (N=4582).

t1:14 Dracup et al. [2] United
States/New Australia
Zealand in 2002–2004.

2 years. Individualised educational
intervention using a randomised
2 group experimental design.
Sample size (N=3522).

Symptom information and
emphasis on seeking care fast.

Time from symptom onset to
hospital presentation.
No significant earlier
presentation time noted.

3M. Mooney et al. / European Journal of Cardiovascular Nursing xx (2011) xxx–xxx
is often divided into phases comprised of decision delay and
transportation delay [7]. The combined time from symptom
onset until arrival at the emergency department is referred to as
total pre-hospital delay. The purpose of all the studies included
in this reviewwas to reduce the time fromACS symptom onset
until arrival at the hospital: pre-hospital delay time.

5. Population characteristics

Of the eight interventions reviewed, three were randomised
controlled trials, whereby individuals [26,27] or communities
[28] were randomised to intervention or control groups and
cross-compared. The remaining five studies were observa-
tional designs [29–33]. The majority of interventions were
mass media based, with the target groups for the interventions
ranging from whole communities [28–33] to community sub-
Please cite this article as: Mooney M, et al, A review of interventions aimed at
worked and why? Eur J Cardiovasc Nurs (2011), doi:10.1016/j.ejcnurse.2011.0
elements [26] and individuals [27,28]. In studies that involved
individual recruitment [27,28] only those with a history of or
risk factors for coronary heart disease were included. In all
studies pre-hospital delay time was recorded in different
people before and following the intervention. In fact, to date no
direct comparisons are available for the same cohort of patients
presenting with ACS events before and after an intervention.
All campaigns were centred on the need to seek early
assistance in the presence of ACS symptoms and some used
catch-phrases to augment this message.

6. The campaigns

One of the earliest interventions took place in the United
States and was carried out by Ho et al. [29]. This media
campaign comprised of newspaper, television and radio
reducing pre-hospital delay time in acute coronary syndrome: What has
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advertising and conveyed a message “Saving time could save
your life” which emphasised symptom recognition and
appropriate responses to symptoms. Again in the United
States, a further mass media intervention was conducted by
Moses et al. Patients who presented to an emergency
department with at least one acute myocardial infarction
symptom were included in this study [30]. This campaign was
comprised of public talks along with radio, television and
newspaper advertising to educate the public about heart
warning signs and the importance of prompt action.
Meanwhile, in Australia, the Australian National Heart
Foundation campaign was launched in 1989 [31] and this
emphasised the benefits of the new and pre-existing therapies
for myocardial infarction management. Relevant healthcare
providers were educated in addition to the general public.

European studies conducted by Blohm et al. in Sweden
[32] and Gaspoz et al. in Switzerland [33] were targeted at
the general public and/or high risk individuals. Information
on acute myocardial infarction symptoms and early inter-
vention benefits was disseminated. The messages were
conveyed through the media in conjunction with leaflet
distribution to those admitted to or attending hospital with
suspected or known history of acute myocardial infarction.

The first of three randomised controlled trials was
conducted by Meischke et al. [26]. It was comprised of a
direct mail campaign which was preceded by a brief mass
media intervention. The target sample in this study was
comprised of individuals over 50 years of age. Individuals
were randomised to intervention or control groups. Those
assigned to the intervention group received brochures by
post which included messages about overcoming fear and
denial about myocardial infarction symptoms and the
necessity for prompt treatment.

One of the largest community interventions, the REACT
trial, was a multi-site study which targeted community
groups [28]. Twenty cities in the United States were paired
and divided into intervention or control communities. The
primary objective was to evaluate the effectiveness of a
community intervention in reducing pre-hospital delay.

The cities assigned to the intervention group were
targeted with mass media education through community
organisations and public, professional and patient education.
Direct patient education was further provided for those who
attended clinics and had a history of or risk factors for
coronary heart disease. The education component of the
intervention involved the provision of information regarding
myocardial infarction symptoms and the appropriate actions
to be taken should symptoms arise.

Dracup et al. targeted individuals who were at high risk of
developing ACS symptoms [27]. While those recruited to
their study were not necessarily diagnosed with acute
coronary syndrome, they were known to have ischaemic
heart disease, which rendered them susceptible to the
occurrence or recurrence of an ACS event.

The aim of this study was to reduce pre-hospital delay
time through the provision of individualised education and to
Please cite this article as: Mooney M, et al, A review of interventions aimed at
worked and why? Eur J Cardiovasc Nurs (2011), doi:10.1016/j.ejcnurse.2011.0
increase knowledge and improve attitudes and beliefs about
seeking care for ACS symptoms. While the control group
received the usual advice and care from their healthcare
provider, those randomised to the intervention group
received an additional one to one 30–40 minute education
and counselling intervention. Following the intervention the
two matched groups were compared, as data were collected
on all patients who subsequently presented to an emergency
department with ACS symptoms.

7. Outcome measures

Pre-hospital delay time duration in the presence of ACS
symptoms was the primary outcome measurement of all
interventions. The majority of studies operationally defined
delay as the time from symptom onset until arrival at the
emergency department or hospital [27,28,30,32,33]. Other
investigators defined it as the time from acute symptom onset
until arrival at the emergency department [26,29]. In one
study [31] pre-hospital delay time was measured from
symptom onset until first seeking help, yet the definition of
seeking help was not explicitly stated.

The means of measuring pre-hospital delay time varied
across the studies reviewed. With two exceptions [26,27],
pre-intervention delay times were measured and reported in
the population as a whole. Median pre-intervention delay
time between studies ranged from 1 [31] to 3 h[32,33]. Two
of the eight studies reported a baseline pre-hospital delay
time of less than 2 h[30,31]. As these reported times are
already desirable and considerably shorter than those
generally identified in the literature [35–39], attempts to
improve on them seem ambitious. Baseline delay times in the
region of 1 h obviate the need for any additional interven-
tion, as an expectation for improvement would seem
unrealistic and unnecessary. Baseline pre-hospital delay
times of 3 h were reported by the researchers that observed a
reduction in pre-hospital delay time (pb0.001) [32,33].
These delay times are longer than those reported in other
studies.

8. Study results

None of the randomised controlled trials reported a
significant reduction in pre-hospital delay times between
their control and intervention groups. Luepker et al. reported
a reduction in total pre-hospital delay time in both groups but
no difference between them [28]. Likewise, Dracup et al.
reported no time differences between the groups at the end of
their study. Meischke et al. collected data from a range of
individuals but restricted analyses to those who were white
and had private or other medical insurance cover, which
limits its application generally. Of the eight studies, only two
researchers reported a significant reduction in pre-hospital
delay time (pb0.001) [32,33]. These were the two European
observational studies. In terms of population, study durations
and study variables of these studies were not unlike the other
reducing pre-hospital delay time in acute coronary syndrome: What has
4.003
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mass media studies [25]. Yet, the other studies showed no
observed reduction in pre-hospital delay time.

However, there is no evidence to suggest that the reported
reduction in pre-hospital delay times in these studies was
attributable to the employed interventions. The differences
may have been attributed to other variables, not measured by
the researchers. While the sample sizes were large and the
statistical tests used in these studies were appropriate, neither
reported that a power calculation was performed or adhered
to. Furthermore, delay time data is normally skewed, yet
these researchers failed to report whether their data were log-
transformed to account for outliers. Neither reported that
adjustments were made for confounding variables. Data
were collected by designated research nurses in one study
[33] but the other [32] did not report that the data collectors
were skilled or trained for the purpose. As both studies
reported significant reductions in pre-hospital delay, it is not
possible to conclude that the method of data collection
influenced the outcomes.

9. Delivery of interventions

The predominant form of intervention was mass media
public education [26,28–33]. A variety of media methods
were used to deliver the campaign messages. These include
television and radio broadcasts and advertising on billboard
signs, public transport announcements and printed material.
The Swedish campaign was the only one not delivered
through the medium of television [32]. While Blohm et al.
suggest that television is the most effective form of media in
Sweden, their study nevertheless reported a significant
reduction in pre-hospital delay time (pb0.001) [32]. The
television campaign in the Swiss study [33] used the male
normative framework in their advertising campaign, with the
subject of the campaign being male. The portrayal of a
gender-specific message can serve to reinforce the notion
that heart disease is a male problem and consequently the
campaign may have had little impact on women; indeed the
authors reported no significant impact of the campaign on
female participants.

Blohm et al. began their campaign with an intensive phase
which preceded a prolonged maintenance period [32]. This
was also the case for other studies [26,30]. The intervention
by Dracup et al. was based on individualised education that
aimed to increase knowledge and improve attitudes and
beliefs about seeking care for ACS symptoms [27]. The
factors that influence responses to symptoms are varied. It is
unclear whether campaign intensity or types of medium used
are sufficient to bring about the necessary behavioural
changes.

10. The campaign messages

In all cases the campaign messages were centred on the
necessity for prompt access to care in the presence of ACS
symptoms. Some incorporated messages about ACS symptom
Please cite this article as: Mooney M, et al, A review of interventions aimed at
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recognition and information about the benefits of new and pre-
existing therapies for symptom management [26–30]. Some
studies either excluded symptom references or placed less
emphasis on them [31–33]. While some researchers used
catch-phrases to complement their message [26,29,31–33],
there were no obvious differences in the types of catchphrases
used between the various studies. It appears therefore that
slogans and message content did not strongly influence pre-
hospital delay times. However, Caldwell andMiaskowski [24]
suggest that the content of mass media campaign messages is
one variable that could influence behaviour.

The message conveyed by Blohm et al. [32] emphasised
the presence of denial associated with ACS symptoms.
Some authors suggest that there is a positive correlation
between denial and pre-hospital delay [40–42]. Although
this relationship has not been well researched or established
empirically, emotional responses during an ACS event have
been extensively researched. These responses often include
symptom denial which can be associated with fear or past
experience [40]. However, some authors dispute the
association between denial and pre-hospital delay time
[43,44]. While the emphasis on denial by Blohm et al. [32]
may have been a factor in the observed change in pre-
hospital delay time, other studies with similar messages did
not report these effects [26–28].

11. Study time frames

Campaign durations varied between studies. The shortest
campaign lasted 1 week [31] and the longest was 2 years
[26,30]. The successful campaigns were of twelve month
duration [32,33]. Blohm et al. suggest that the use of a
systematic sustained year of public media information may
have been a factor in the success of their study [32].
Otherwise, no study indicated that the campaign duration
was a factor in determining observed outcomes.

Some researchers measured pre-hospital delay time
during the intervention campaign [28,30,33] while others
measured this variable during and immediately following the
intervention [26,29,32]. Pre-hospital delay time was mea-
sured by Bett et al. only after the campaign or intervention
stage had ended [31]. Such variation in data collection times
may account for the differences in study outcomes. Blohm
et al. [32] extended data collection for 3 years beyond the
campaign.

Dracup et al. evaluated the impact of their intervention by
measuring the first subsequent post-intervention pre-hospital
delay time on those who presented to an emergency
department with ACS symptoms [27]. Data were collected
for 2 years post recruitment to their study. The study design
necessitated this approach as their individualised intervention
impact was determined by those subjects who represented to
the hospital with ACS symptoms following the education
session. The studies that reported reductions in pre-hospital
delay time were those that measured this delay time during the
intervention and beyond. The medium to long term impact of
reducing pre-hospital delay time in acute coronary syndrome: What has
4.003

http://dx.doi.org/10.1016/j.ejcnurse.2011.04.003
Original text:
Inserted Text
"-"

Original text:
Inserted Text
"were "

Original text:
Inserted Text
"-"
should be re-presented and not represented

Original text:
Inserted Text
"one "

Original text:
Inserted Text
"two "

Original text:
Inserted Text
"three "

Original text:
Inserted Text
"two "

Administrator
Inserted Text
should read
Blohm, Hartford, Karlson, Karlsson & Herlitz.

Administrator
Inserted Text
the reference should now read

Blohm, Hartford, Karlson, Karlsson & Herlitz.

Administrator
Inserted Text
should read
Blohm, Hartford, Karlson, Karlsson & Herlitz. 

Administrator
Inserted Text
should read
Blohm, Hartford, Karlson, Karlsson & Herlitz.

Administrator
Inserted Text
should read
Blohm, Hartford, Karlson, Karlsson & Herlitz.

Administrator
Inserted Text
should read
Blohm, Hartford, Karlson, Karlsson & Herlitz.

Administrator
Inserted Text
As < 6 authors, this reference should now read:
Bett, Aroney & Thompson



388

389

390

391

392

393

394

395

396

397

398

399

400

401

402

403

404

405

406

407

408

409

410

411

412

413

414

415

416

417

418

419

420

421

422

423

424

425

426

427

428

429

430

431

432

433

434

435

436

437

438

439

440

441

442

443

444

445

446

447

448

449

450

451

452

453

454

455

456

457

458

459

460

461

462

463

464

465

466

467

468

469

470

471

472

473

474

475

476

477

478

479

480

481

482

483

484

485

486

487

488

489

490

491

492

493

494

495

6 M. Mooney et al. / European Journal of Cardiovascular Nursing xx (2011) xxx–xxx
the interventions are more easily discerned with on-going
follow up. Similarly, restricting the examination of pre-
hospital delay time to the precise duration of a campaign
precludes the detection of its potential longer-term effects. A
lack of good comparison groups in most studies makes it
difficult to effectively compare results across studies.

While these before and after studies indicate that media
campaigns may reduce pre-hospital delay times, in the
absence of corroborating evidence from multiple studies,
clear inferences cannot be drawn from them, in terms of their
effectiveness. None of the studies included a concurrent
observation of two groups of patients who presented with
ACS symptoms before and after an intervention, where only
one group was exposed to the message.

12. Background information on studies

The studies which demonstrated effectiveness of the
intervention in reducing delay times were carried out in
Sweden and Switzerland, countries that have universal
health insurance schemes and where access to emergency
health care is generally good. Conversely, the issue of
medical insurance and costs of seeking care are known
barriers to health-seeking behaviour in the United States
[45]. Five of the eight intervention studies reviewed involved
samples from the United States [26–30]. This may account
for the differences found between studies within and outside
the United States. According to Randolph and Viswanath
[46] mass media campaign success is dependent on the
nature of the environment and whether that environment
facilitates the behavioural change under promotion.

13. Discussion

This paper focused on a review of interventions carried
out with the aim of reducing pre-hospital delay time in acute
coronary syndrome. The design of the interventions and their
impact on reducing pre-hospital delay were appraised under
specific criteria. The paper addressed how interventions were
designed and delivered. Seven of the eight interventions
were mass media campaigns and one study exclusively
targeted individuals [27]. There were three randomised
controlled trials and five before and after studies.

There is evidence that mass media campaignmessages can
increase public awareness and, in doing so, can potentially
influence how people think and learn [29,47–49]. This is not
to suggest that they are effective in altering behaviour. Mass
media interventions fail to take cognisance of how people
learn or internalise information. While mass media in-
terventions may attempt to account for the ways that people
learn and internalise information, their effectiveness may be
more dependent on the characteristics of their target
population. Those who are exposed to a 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
Please cite this article as: Mooney M, et al, A review of interventions aimed at
worked and why? Eur J Cardiovasc Nurs (2011), doi:10.1016/j.ejcnurse.2011.0
group. However, the knowledge–behaviour gap is well-
documented [50] and knowledge and understanding do not
necessarily alter behaviour. Moses et al. [30] suggest that it is
difficult to alter public behaviour on a broad basis, while Ho
et al. [29] urge that public education programmes should be of
longer duration and repeated at frequent intervals in an
attempt to modify human behaviour. Yet, it is difficult to
sustain awareness in a campaign as people tend to normalise
unpleasant information [40].

The randomised controlled trial is the most reliable guide
to providing research evidence about what works in practice
[51]. Their application in the form of mass media campaigns
is however uncertain. Subjects assigned to control groups
can potentially be exposed to some or all of the messages in
mass media campaigns and may respond in accordance with
these interventions. Consequently, any media exposure may
be sufficient to impact on pre-hospital delay time in both
groups. The risk of contamination cannot be controlled for
and is impossible to measure when media messages are used
in individual communities as part of a randomised controlled
trial. Therefore, the inclusion of true control groups in mass
media evaluations is an important aspect of campaign
evaluation [52].

The individualised intervention design offers an alterna-
tive to that of mass media designs. To date this approach has
not been widely used as an intervention. The provision of
individualised education eliminates the concern about non-
targeting of high risk individuals, as the sample is based on
predetermined inclusion and exclusion criteria. In addition,
individualised approaches can be tailored to the person,
which favours identification with their personal context. The
individualised campaign design provides a forum for the
inclusion of family or other relevant individuals. This is
significant because evidence indicates that people generally
consult with another person before seeking assistance when
they develop symptoms of ACS [38].

With so few mass media studies reporting reduced delay
time in seeking treatment in ACS, Blohm et al. [53] propose
that new media campaigns be established in an effort to alter
behaviour associated with delay time in ACS. Caldwell and
Miaskowski [24] on the other hand suggest that an
individualised approach to teaching symptom evaluation to
those at greatest risk might be worth considering. Irrespec-
tive of the design chosen, all campaigns will have inherent
strengths and weaknesses. The limitations of mass media
campaigns may in some way account for the failure to
achieve predicted outcomes associated with the reduction of
pre-hospital delay time in ACS. Mass media educational
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. In designing such interventions, researchers need to
acknowledge these factors before embarking on designing an
intervention to reduce pre-hospital delay time.
reducing pre-hospital delay time in acute coronary syndrome: What has
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14. Conclusion

The development of thrombolysis and angioplasty
heralded the emphasis of prompt presentation to emergency
departments with ACS symptoms. Problems regarding pre-
hospital delay have since been identified and interventions
developed with a view to addressing this problem. Public
education through mass media campaigns have been the
predominant choice of intervention. Of the interventions
reviewed, three were randomised controlled trials and five
were before and after interventions. Evidence for effective-
ness in reducing pre-hospital delay time was reported in two
studies, neither of which were randomised controlled trials.
Those that used media campaigns attempted to expose the
public to their message through advertising, written
material or public education forums and all stressed the
importance of seeking assistance rapidly. The majority of
studies also referred to the recognition of heart warning
symptoms.

The approaches to study designs and the components of
these designs differed among the interventions reviewed
here. Such variation in design makes comparisons more
difficult as study durations, sampling and outcome measures
differed significantly. None of the interventions carried out
to date have yielded the predicted positive results. Education
through mass media makes it difficult for the public to
discern for whom the messages are intended. Furthermore,
the risk of intervention contamination between intervention
and control groups in randomised controlled trials cannot be
controlled for and is not measurable.

Reducing the time to treatment for patients with acute
myocardial infarction is a life-saving goal that requires an
understanding of the complex issues surrounding the subject.
Whether information alone is sufficient to enable patients to
make these changes is unclear. From the literature it is
evident that responses to symptoms are dependent on
cognition, emotions and social factors, among other things.
Accordingly, messages about symptoms should incorporate
comprehensive information about delay. This might include
information on denial, coping methods, benefits of seeking
assistance and decision making. The message itself and the
means by which it is conveyed should therefore be
appropriately tailored and targeted at those at greatest risk
and at the people on whom they are likely to call when
symptoms arise. The development of further interventions to
reduce pre-hospital delay must originate from optimum
scientific evidence. Accordingly, the findings from this
review and the recommendations made by other researchers
will promote the development of future studies to save lives
through early presentation for ACS symptoms.
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