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Glossary 
 

Acute Coronary Syndrome - one of three conditions where the coronary arteries are 

either narrowed or blocked: STEMI, non-STEMI and unstable angina.   

ECG - Electrocardiogram 

Non-STEMI - see STEMI 

PCI - Percutaneous Coronary Intervention - the treatment for a heart attack where 

a catheter is inserted into the coronary artery that is blocked; the blockage is 

removed and a stent is inserted to keep the artery open. 

STEMI - ST elevation myocardial infarction: this refers to the look of the ECG for a 

patient following an MI.  Those who have STEMIs are the most obvious on the ECG 

and tend to be worse than the other type, non-STEMIs. 

Thromboylsis - the treatment for a heart attack where a drug is given that dissolves 

the blood clot that has blocked the coronary artery. 

Unstable angina - a condition in which a narrowed coronary artery threatens to 

block leading to a STEMI or non-STEMI. 
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Summary 

 

Aim 

The work reported here is a systematic review of evidence that aims to answer two 

questions: why do patients having a heart attack delay seeking professional 

medical help and what interventions if any can reduce this delay. 

 

Background 

Many people having a heart attack delay calling emergency professional help.  As a 

result they either cannot receive the best treatments at all, or do not benefit as fully 

as they might.  For this reason, delay in seeking professional medical help is an 

important risk factor for poor outcome (1).  Furthermore, there is some evidence 

that the delay is distributed unevenly across the population with, for example, 

women delaying longer than men.  It follows that public health benefits could be 

achieved by effective campaigns to reduce the time-lag and these benefits might 

include a reduction in health inequality.   

 

Method 

See main text. 

 

Results 

 

Action taken 

Five papers report that less than 10% requested an ambulance or called the 

Emergency Department as a first response.  The most common action seems to be 

to consult a lay person; that person would then call emergency services.   Others 

self-medicated, tried to relax, wished or prayed for symptoms to go, or drove to 

hospital. 

 

Factors associated with delay 

The factors associated with delay can be categorised as: socio-demographic, clinical, 

emotional, cognitive and other.   

 

i) Socio-demographic  
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The strongest findings for socio-demographic factors associated with delay related 

to age, gender and ethnicity.  There is weaker evidence relating to income.  Little of 

the evidence is from the UK. 

 

ii) Clinical  

Clinical indicators can be divided into medical history and presenting condition.  In 

relation to medical history, statistically significant correlations with delay are found 

in relation to those with a history of diabetes, hypertension, heart failure, family 

history of heart disease, and smokers.  The findings relating to those with a history 

of angina and heart disease are conflicting.   

 

In terms of presenting condition, the key finding is that severe symptoms are 

associated with less delay.  By contrast, those who have no chest pain and who 

self-medicate are more likely to delay.  The finding that STEMI is associated with 

less delay compared to non-STEMI is likely to be a product of the same 

phenomenon, that is, STEMIs have more severe symptoms.  Prodromal symptoms 

were associated with delay.  These findings are supported in qualitative data; those 

with severe symptoms report far less doubt about what to do.  Furthermore, 

niggling prodromal symptoms in the period leading up to a heart attack added to 

the likelihood of doubt and delay. 

 

iii) Emotional 

Broadly-defined 'depression' (i.e. not necessarily clinically diagnosed) is associated 

with delay.  There is one paper that suggests so-called emotion-focused coping is 

associated with delay - roughly this seems to be where people try to ignore or 

distract themselves from unpleasant reality.  In the qualitative research, 

embarrassment and a desire not to trouble medics unnecessarily emerged as 

important for those who had delayed. 

 

iv Cognitive 

The most important cognitive factor related to delay is the failure to recognise the 

presenting condition as cardiac or potentially cardiac.  This is supported in the 

qualitative data.  To this extent, it is probably linked to the clinical factors 

mentioned above.  There is also evidence that those who lack trust in others and 

who lack general medical knowledge delay more.  In the qualitative studies some 

who delayed reported that they did not believe they were at risk of a heart attack 
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and so did not interpret their symptoms as such; this belief was related to being 

female, young or a non-smoker.   

 

v) Other 

There is some evidence that being at home, and being alone are associated with 

delay; conversely, those who consulted someone rather than not were less likely to 

delay. 

 

Discussion 

See main text 

 

Recommendations 

Delay in reporting symptoms remains the main cause of overall delay in treatment 

of heart attack.  There are patterns of delay within the population: age, gender and 

ethnicity are implicated; but the most important factor might be presentation with 

ambiguous symptoms.  The small number of interventional trials that have been 

performed have produced little evidence of success in reducing delay.  At present, 

there are no interventions that can be recommended.   

 

Before developing and trialling new interventions, we should test the hypothesis 

that symptom differences are clinical differences at the heart of differences in 

presentation time both of individuals and of groups based on gender, ethnicity, 

class, depression and so forth.  This might be possible using existing data from, for 

example, MINAP.   

 

On the basis of the results of that study, we would have a good idea of which 

groups to target and how to do so.  For example, it might be that women can be 

alerted to ambiguous and prodromal symptoms.  Other groups that might be more 

likely to have ambiguous symptoms leading to delay could include diabetics, those 

with hypertension and older people.  The key problem for any intervention would be 

whether it leads to a large increase in false alarms and, therefore, of a burden to 

the emergency services. 
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Reducing time-lag between onset of chest pain that could be due to a heart 
attack and seeking professional medical help 

Main text 
 

Aim 

The work reported here is a systematic review of evidence that aims to answer two 

questions: why do patients having a heart attack delay seeking professional 

medical help and what interventions if any can reduce this delay. 

Background 

Coronary arteries are the blood vessels or tubes that deliver blood to the heart 

muscle.  A heart attack or myocardial infarction (MI) is caused when one of these 

tubes blocks.  The treatment regime for heart attack has changed since the early 

1980s.  At one time, the main treatment was to monitor and rest the person.  In the 

1980s, drugs called thrombolytics began to be used; these dissolved the clot that 

was causing the blockage and, combined with aspirin, these drugs greatly reduced 

mortality.  Since around the mid-2000s, the treatment of choice in many cases has 

become percutaneous coronary intervention (PCI).  This involves taking the person 

suffering the heart attack to a specialised theatre and inserting catheters into the 

coronary arteries in order to remove the blockage.  Both thrombolysis and PCI are 

best performed as soon as possible after symptoms begin.  Unfortunately, many 

patients delay calling emergency professional help with the result that they either 

cannot receive the treatment at all, or do not benefit as fully as they might.  For 

this reason, delay in seeking professional medical help is an important risk factor 

for poor outcome (1). 

 

Patient and Public Involvement (PPI) services within North Trent are forums 

through which lay people set their priorities in order to advise health policy.  They 

have expressed concern about the number of people admitted with a heart attack 

who are ineligible for the best treatment because of this delay in reporting 

symptoms.  There is also wider concern at the relative difference in coronary heart 

disease mortality between manual and non-manual social class groups in Britain; 

this has persisted and may have increased in the period 1978-2006, when the 

overall hazard ratio was 1.56 [95% CI: 1.45 to 1.69] (2).  Furthermore, delay itself 

seems to be class-related such that this is likely to be a factor contributing to 



Chest Pain Delay report: Allmark, Tod, Macintosh, Gee 

Peter Allmark 

8 

inequality (1,3).  There are other socio-demographic factors that have been reported 

as predictive of delay, including sex (women) and age (older people) (4,5).  

 

This review is thus concerned with two questions: first, what are the predictors of 

delay and, second, what interventions succeed in reducing delay.  There has been 

one previous review tackling both questions (8).  This was published in 2004 and 

dealt with reports published up to 2001.  This found a lack of convincing data in 

terms of either predictors or interventions.  Since then, the increased availability of 

PCI makes this an urgent area of inquiry so that inequalitites in access to the new 

treatment can be addressed. Furthermore, social marketing has emerged as a 

strategy to influence health beaviours (6).  It has been used successfully in other 

areas such as cancer.  It can be targetted at particular groups based, for example, 

on socio-demographic features. There is thus capacity to develop social marketing 

interventions to reduce delay, informed by this literature review.   

 

Public health benefits could be achieved, including a reduction in health inequality, 

if the service could devise effective campaigns to reduce the symptom to 

professional time lag.  Many such campaigns have been run and evaluated, without 

much evidence of success (1,7).   

 

Since 2006 there have been four systematic reviews on topics of relevance to this 

report (9-12) plus an important comprehensive review published as part of a 

statement from the American Heart Association (1).  Khraim 2009 reports 

predictors of delay from papers reported up to 2008 (9).  We have drawn upon it for 

categorisation of predictors and for citation checking.  The authors conclude that 

there are a number of predictors that could be used to target future publicity 

campaigns to those at-risk of delay.  Our own conclusions concur with these 

although we shall suggest that clinical differences are at the heart of delay rather 

than, for example, gender in itself. 

 

Finn et al's paper includes a systematic review focused on whether mass media 

campaigns are effective in reducing patient delay in response to chest pain (10).  It 

finds 16 papers, all prior to 2001, and a Cochrane review published in 2002 (13) on 

the wider topic of the effect of mass media interventions on health service use.  It 

concludes that there are no convincing data of a beneficial effect.   
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Canto is described as a review rather than systematic review.  Its focus is gender 

differences in symptoms of Acute Coronary Syndrome (11).  It reports six 

quantitative papers, five from large cohort studies.  Its conclusions are modest: 

that data have been reported in inconsistent ways, making comparison difficult.  

However, age seems to be a stronger indicator of differences in symptoms than 

gender; gender differences might be a result of the average older age of women with 

ACS. 

 

Dubayova et al is a systematic review of the effect of fear on delay in seeking help: 

cancer and heart disease are the two areas chosen for review (12).  They find four 

papers relating to heart disease, all published before 2005.  These showed that 

patients delayed seeking assistance when worried about troubling others and when 

fearful of financial consequences (the latter, in two US-based studies).  Non-specific 

fear was associated with delay, but fear of death was associated with more rapid 

response. 

 

Moser et al includes a comprehensive review of studies published from January 

1981 to March 2000 (1).  As such, the findings are by now dated.  Nonetheless we 

shall refer to it in our discussion; we have also drawn upon the categories used in 

this paper in the section below discussion non-intervention qualitative studies. 

 

Methods 

 

Data sources and search strategy 

The search was completed on 2nd February 2011.  Keywords were developed 

through initial examination of relevant literature we already knew followed by trial-

and-error scoping.   

 

The databases searched were, in chronological order: Medline (via EBSCO searched 

26 Jan 2011), CINAHL plus (via EBSCO searched 1 Feb 2011), PsycINFO (via CSA 

searched 1 Feb 2011), ASSIA (via CSA searched 1 Feb 2011), Web of Science (ISI 

Web of Knowledge searched 1 Feb 2011), Scopus (Elsevier SciVerse searched 1 Feb 

2011), Science Direct (Elsevier SciVerse searched 1 Feb 2011), DARE (searched 1 

Feb 2011), Cochrane Library (searched 2 Feb 2011), Google Scholar (searched 18th 

Feb 2011).  We included papers published from 2006 as this marks the time from 
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which PCI becomes widely used as treatment for MI.  The other inclusion criteria 

were: publication in peer-reviewed journal, empirical study, published in English 

from 2006 to the date of the search.   

 

We searched for the keywords in title and abstract.  They were clustered around 

three themes: myocardial infarction, seeking help, and delay.  These themes were 

linked using the Boolean operator 'and'.  In each theme synonyms and related 

terms were used, as follows:  

 

Myocardial Infarction: (myocardial infarction OR  chest pain OR heart attack OR 

angina OR  acute coronary syndrome, OR ACS, [+ relevant associated database 

subject headings e.g. angina pectoris]) 

 

Seeking help: (seek* n4 (help OR  healthcare OR  advice OR assistance)  

 

 

Delay: delay* OR reduc* delay 

 

The full search strategy is available from the author and the process is set out in 

Figure 1. 

 

Study selection 

After discarding papers obviously irrelevant by title, we had 118 papers.  The 

abstracts of these and, where necessary, full text, were examined: 74 were 

discarded as not relevant, leaving 44 as relevant.  Backward citation tracking was 

performed on these leading to 9 further papers of relevance.  The resulting 53 

papers were entered onto a Mendeley database where they were tagged by themes 

such as systematic review, qualitative or quantitative, intervention or observation, 

and country of origin. We then obtained full text of all papers and extracted data 

onto one of three tools: quantitative intervention studies, quantitative non-

intervention studies or qualitative studies.   

 

 

The following data were extracted from all studies: Author; date; type of study; 

location; population and sample.  In addition, the following data were extracted 

from intervention studies: 
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 Delay time 

 Predictors of delay 

 Intervention to reduce delay 

 Outcomes of intervention 

 Link to inequality 

The following data were extracted from non-intervention quantitative studies: 

 Delay time 

 Predictors of delay 

 Action taken by patient 

 Link to inequality 

And the following data were extracted from non-intervention qualitative studies 

 Reasons for delay 

 Who to call and why 

 Link to inequality 

 

We did not limit the papers included on the basis of quality other than that they 

were published in peer-reviewed journals.  However, we did score or comment on 

the quality of papers and factored this into our interpretation.  For the non-

intervention quantitative studies we created a star-rating system on the basis of 

whether or not i) the sample size was greater than 500 and ii) the data analysis had 

included multivariate analysis.  One-star papers met neither criteria; two-star 

papers met one; and three-star met both.  For the qualitative papers we commented 

informally about quality on the extraction table.  For the intervention studies, we 

found only four and of these, only two specifically looked at effect on delay.  Thus 

we included all four, plus related papers, but comment on the quality as relevant 

below. 

 

Results 

We shall present our results under the three headings based on the tools described 

above, thus: Intervention studies; Quantitative non-intervention; Qualitative non-

intervention.   
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Intervention studies (9) 
 

The search found two interventional studies reported in nine papers: both 

randomised trials from the USA (14,15); there were none from the UK. 

 

The largest RCT was Dracup 2009 (14) with several associated reports (16-22). 

3522 people with a history of AMI or invasive cardiac procedure were randomized 

50/50 to receive or not the experimental intervention.  This was a single face-to-

face educational session conducted by a nurse with expertise in cardiology, 

followed by a telephone reinforcement session at 1 month.  Each person was 

followed up for two years.  In that period, 317 of the experimental group and 278 of 

the control group went to hospital with further symptoms.  However, there was no 

significant difference in time-to-call: median was 2.2 hours for the experimental 

group and 2.25 hours for the control.  There was no difference in the use of 

Emergency Medical Services (equivalent to A&E) except in the first 6 months, when 

the experimental group was slightly more likely to call; and similarly there was no 

increase in ambulance use.  In a linked study there was evidence of increased 

knowledge about the condition in the experimental group.(21) 

 

The other RCT did not follow up actual time-to-call (15).  Instead the researchers 

assumed that increased knowledge and changed attitudes in the group receiving 

the intervention would portend shorter times-to-call.  The Dracup study shows that 

this cannot be assumed; despite improved knowledge in the intervention group of 

that randomised trial there was no effect on delay. 

 

In summary, these studies show that interventions targeted at individuals with 

heart disease can increase knowledge but as yet no such intervention has been 

shown to reduce time-to-call.  The wider media campaigns examined in pre-2005 

reviews showed that they too had no impact (13,23).   

 

Non-intervention quantitative studies (32) 

 

There were 32 relevant papers.  12 reported statistical analysis of pre-existing or 

new datasets that could be used to establish links to delay (24-35).  15 reported 

questionnaire data (36-50) and five were mixed method (5,51-54).  One paper 

reported multinational data (26); 10, the USA; three were from the UK (5,24,53) 
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and then a variety of European, Australasian and Middle-Eastern countries.  The 

sample size ranged from 48 to nearly half-a-million; the large samples were of pre-

existing national datasets.  Characteristics of participants reported in the papers 

were, most commonly, gender, age and ethnicity; other characteristics included 

socioeconomic status and morbidity.  The setting for the main topic of interest was 

the community, where the symptoms of the acute cardiac event commenced.  The 

delay was taken to be time to summoning appropriate medical help, although the 

form that took varied internationally.  One area of vagueness here is whether the 

family practitioner or general practitioner is an appropriate person.  In some 

studies, calling this person is viewed as a cause of delay; in others, it is reported as 

the end of delay.  We return to this point in the discussion.   

 

Length of delay 

In most cases, the average delay is reported as a median rather than mean.  The 

distribution is skewed, with a few very long delays that would render the mean 

deceptively high.  For the United States, the data from a national registry show an 

(adjusted) mean delay time in time to hospital presentation of 114 minutes in 2004, 

down from 123 minutes in 1995 (55).  Most other USA papers are in line with this, 

although the existence of outliers is also noteworthy.  The international paper 

found delay to be shortest in Australasia (median 2.2 hours) and longest in 

Argentina and Brazil (4 hours).  The USA was slightly higher than Australasia; 

Europe noticeably higher, with a median delay of 2.3 hours for STEMIs and 2.7 

hours for non-STEMI Acute Coronary Syndrome (26).  In the three UK studies, the 

mean delay is reported as between 3.1 and 6.27 hours, although the measures 

used are different.  However, the median delay of 120 minutes reported in Perkins-

Porras (5) is consistent with the international data reported in Goldberg (26).   

 

Action taken 

The primary concern in the papers is with factors associated with delay.  However, 

there are some data on the specific actions taken by people in response to their 

symptoms.  Three papers report that less than 10% requested an ambulance or 

called the Emergency Department as a first response (36,38,42).  The most 

common action seems to be to consult a lay person; and that person would then 

call emergency services (26,38,42-44).   Others self-medicated, tried to relax, 

wished or prayed for symptoms to go, or drove to hospital. 
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Factors associated with delay 

The factors associated with delay can be categorised as: socio-demographic, clinical, 

emotional, cognitive and other.   

 

i) Socio-demographic   

Table 1 shows the papers finding statistically significant factors associated or not 

with delay alongside the star-ratings of the papers.  The three-star papers show a 

number of sociodemographic factors associated with delay: older age, being female, 

inadequate health insurance, low neighbourhood income, ethnicity, country, and 

combinations of these.  The only important contrary finding to any of these relates 

to a three-star paper using whole-population longitudinal data from Sweden (29).  

This found that gender was not significant in relation to pre-hospital delay or type 

of symptoms.  By contrast, two three-star papers and two two-star papers find a 

link between gender and delay.  The two three-star papers reports American 

longitudinal data and the authors note a reduction in the gender gap over time.  

Nonetheless, the gap still persists to 2008.  The authors of one paper speculate that 

this might be due to so-called atypical symptoms in women; this is something the 

Swedish paper does not find, however.   

 

The other important factors noted in three-star papers are ethnicity and class.  

Most of these are US-based papers and the findings are probably not generalisable 

unless ethnicity or class are associated with different or atypical symptoms.  No 

such finding or claim exists on this in relation to class; but in an earlier paper 

McGinn et al speculate that there may be differences based on what they term, race 

(56).  
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ii) Clinical 

Table 2 shows the papers finding statistically significant clinical factors associated 

or not with delay. The square brackets indicate papers that find a statistically 

significant factor associated with less delay.  Thus, for example, patients who 

present with systolic blood pressure below 90 are found to present more quickly.   

 

The table has two main sections, one relating to past medical history, the other to 

the acute episode of heart disease.  In relation to the first, several factors are 

associated with delay in three-star papers, with Ting et al's paper being central (33): 

those with a history of angina and coronary heart disease delayed less; those with a 

history of diabetes, hypertension, heart failure, family history of heart disease, and 

smokers, delayed more.  One curious conflict is in relation to whether a past 

history of heart disease and angina is positively associated with delay, with two and 

three star papers reporting contradictory findings.  A possible explanation of this is 

that the patients will have different experiences of heart disease that could result in 

different responses to symptoms of a heart attack.  For example, someone with a 

long history of chronic angina might be less likely to respond quickly than someone 

with a short history of angina that is usually well controlled.  Thus this 

categorisation of patients on the basis of history of heart disease might be too 

broad to be informative.   

 

In terms of presenting condition, the key finding is that severe symptoms are 

associated with less delay.  By contrast, those who have no chest pain and who 

self-medicate are more likely to delay.  The finding that STEMI is associated with 

less delay compared to non-STEMI is likely to be a product of the same 

phenomenon, that is, STEMIs have more severe symptoms.  Prodromal symptoms 

were associated with delay. 

 

iii) Emotional 

Table 3 shows the papers finding statistically significant emotional factors 

associated with delay.  Depression could be reported as a clinical factor; however, 

the papers reporting this did not use a formal diagnosis of depression and, as such, 

we have reported it under the heading of 'emotional' here.  So-called emotion-

focused coping refers to behaviour where someone tries ignores, distracts from and 

attempts to redefine the reality of a situation.  In the case of cardiac disease an 

example would be someone with known cardiac disease who nonetheless puts 
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down clear angina symptoms to musculoskeletal pain.  Fox-Wasylyshyn is the only 

paper to look for and report it, but unsurprisingly such behaviour is associated 

with delay (39).  Similarly Khraim is the only quantitative paper to look for and 

report anxiety and embarrassment as factors associated with delay (42). 

 

iv) Cognitive 

Table 4 shows the papers finding statistically significant cognitive factors 

associated or not with delay.  In four two-star papers, the patient's belief that the 

symptoms are of cardiac origin was associated with less delay.  Conversely, the 

belief pain is non-cardiac is associated with delay although the two papers that 

report this were only one-star.  Some of the cognitive factors mentioned are 

variations on this realization theme; thus, not realizing severity, belief not at risk, 

not painful enough and incongruence of symptoms all seem associated.  The 

problem-solving and cognitive avoidance style is mentioned as a risk factor for 

delay in one paper.  The researchers here used a psychological test not used in any 

other study.  Those in the problem-solving/cognitive avoidance strategy appear to 

use a problem-solving approach to avoid thinking about the consequences of their 

current position.  Lacking trust in others is picked out as a delay risk factor in a 

three-star paper.   

 

v) Other 

Table 5 shows the papers finding statistically significant other factors associated or 

not with delay.  There are conflicting findings in relation to whether or not someone 

is alone correlates with delay.  The paper that finds a correlation is UK, London, 

based; the two that do not are Turkish and USA, although the latter is statistically 

weak.  Those who consult another, non-professional, person delay less than those 

who do not. 

 

Non-intervention qualitative studies (12) 
 

There were 12 papers reporting qualitative studies of factors linked to delay. Three 

were of UK origin (57-60); 3, Canada (61-63); 1, USA (64); 1, Australia (65); 1, 

Sweden (66); 1,Denmark (67); and 1, Hong Kong (68).  11 used semi-structured 

interviews and one used focus groups (66).  The analysis of data was thematic in 10 

papers, narrative in one (64).  And the overall framework was described as 
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phenomenological or grounded theory, or not described.  In most cases the 

interviews were performed whilst the participant was still in hospital following the 

event; one paper did longitudinal interviews at 3 and 9 months in the participants' 

homes (65).  The sample sizes were commensurate with qualitative research, 

varying from 10 to 56.  Nine of the papers reported women-only studies.  Ethnicity 

was a focus of two papers (58,64).  Relatives were included in the focus group study. 

 

Table 6 shows the major factors associated with delay reported in qualitative 

papers.  The categories are broadly similar to those in the quantitative papers.  

Socio-demographic factors feature little, perhaps because people do not view 

themselves or their behaviour in terms of, say, class or ethnicity when discussing 

heart attacks.  There are some data relating to who people chose to contact in the 

first instance.  There are few reports of people directly contacting emergency 

services; most either call a GP (or equivalent) or a lay person, usually a relative.  

There are no data comparing the response of these, although one paper reports 

that calling a lay person always resulted in that person calling emergency services 

(67).  By contrast, an Australian paper reports occasional bad advice from GPs, 

including advising the person drive to A&E (65).   

 

The qualitative data add depth to some of the quantitative findings.  There are 

repeated examples of patients whose symptoms did not match their expectations of 

a heart attack and were instead taken for gastric reflux or asthma.  Self-medication 

was also a common theme and is perhaps linked; those who felt their problems to 

be related to non-cardiac would turn to anti-indigestion remedies, hot baths and 

the like.  Another theme was a belief that you were not at risk of a heart attack; in 

some cases this was related to an expectation that heart disease was mainly a male 

problem; in others, youth and being a non-smoker.  Finally, embarrassment came 

through as quite a strong theme even though it is reported only once in 

quantitative data.  People were worried that the symptoms they were having were 

not cardiac and that they would feel foolish or that they had wasted doctors' time. 
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Discussion 

Some patients delay longer than others in seeking professional help following the 

onset of cardiac symptoms; and they do so in discernible patterns that can be 

broadly categorised under the headings, socio-demographic, clinical, emotional, 

cognitive and other.  The strongest socio-demographic predictor is age.  Gender and 

ethnicity are also predictors in some studies although the effect of gender could be 

either due to or compounded by age and non-classic symptoms.  The latter seems 

to be the key clinical predictor of delay; patients with severe, classic symptoms of 

crushing central chest pain radiating down the arm, sweating, hypotension and 

tachycardia respond quickest.  The evidence also suggests that a history of heart 

disease correlates with more rapid response, although the data are less clear and 

there are some contradictory reports.  The strongest emotional predictor is 

depression, although data from qualitative papers suggest that embarrassment or 

fear of embarrassment are strong features in delay for those whose symptoms are 

not straightforward.  And of cognitive predictors, the most important seems to be 

that the person recognises the symptoms as cardiac.  Clearly, these predictors are 

interrelated; someone with severe symptoms is more likely to recognise their 

cardiac origin. 

 

It is tempting to look at the times of the fastest responders and judge that this 

should be the response time of all.  Thus is created a public health problem 

causing avoidable deaths; but this is probably illusory.  A heart attack is not an 

incident with immediate unambiguous symptoms, unlike a cardiac arrest or a car 

crash.  Finn et al (10) report a major US study that showed that one-third of over 

430,000 patients with confirmed myocardial infarction did not have chest pain on 

presentation to hospital (69).  They note also that within this group are 

disproportionately high numbers of women, older people, diabetics and those with 

heart failure.  It is perhaps unreasonable to expect a person with, say, history of 

gastric reflux, who over two days prior to a heart attack experiences prodromal 

symptoms of increasing severity, to respond as quickly as someone with classic 

symptoms and no relevant comorbidity.   

 

The important issue in relation to delay is, therefore, not the existence of a gap so 

much as the existence of a gap between people with similar symptoms.  Thus far 

the research question has not been asked in this way; we suggest it should be.  In 

other words, we should ask whether, for example, women delay longer than men 
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when experiencing similar symptoms.  The best evidence that such a gap exists lies 

in the different response times of groups who are likely to experience similar 

symptoms.  A good example is the under-insured group in the USA whose response 

time is slower than others but whose lack of insurance is unlikely to affect 

symptoms of heart attack.  The same is likely to be true of country: the gap is 

longer in some countries rather than others and, again, this seems unlikely to 

affect symptoms.   

 

The non-clinical categories that come through strongest in the studies, however, 

are age, gender and ethnicity.  There is evidence from the experimental study that 

age affects symptom presentation in older people (70) as well as the epidemiological 

evidence mentioned above relating to older people, women, diabetics and those with 

heart failure.  It follows that the difference in response times between older and 

younger people, men and women, could be explained on this basis.  This is 

supported by qualitative data that suggest women experience different non-classic 

symptoms.  No such data exist in relation to ethnicity; furthermore the plausibility 

of an ethnicity-related difference in presenting symptoms seems doubtful given the 

lack of clear and consistent physiological and genetic difference across ethnic 

groups (71). 

 

The first question of this literature review is what factors are associated with delay.  

The answer seems to be that clinical factors are the strongest predictor; some of the 

non-clinical factors linked with delay might also be the result of clinical factors.  

However, in support of the idea that there is avoidable delay are a) the existence of 

non-clinical factors, such as insurance-status and ethnicity, that are associated 

with delay but which are unlikely to work via clinical factors and b) data from 

qualitative research showing that people were hesitant in calling for help because of 

embarrassment or a similar concern.   

 

The second question of the review is what interventions work in reducing delay.  

There has been little research in this area in the period of this review and the 

results echo earlier projects; people's knowledge can be increased but this does not 

necessarily manifest in shorter response times.  Given the lack of interventions 

reported, none from the UK, it seems reasonable for further work to be done.  

Those undertaking such projects should reflect upon the importance of ambiguous 

symptoms and perhaps focus on groups at risk of delay such as women, older 
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people, ethnic minorities, those with depression and those who lack trust in the 

system.   

 

We note also the finding that those who consult another person rather than not 

experience less delay.  This could be related to severity of symptoms but is worth 

further examination.  For example, people with heart disease might form networks 

of support or buddies they can call if they are, for example, experiencing puzzling 

symptoms but are worried they could be wasting medical time were they to call a 

professional.  It is worth noting that an intervention that successfully reduces delay 

could increase inequality as an unwanted side effect if it leads to the relatively 

quick responders responding more quickly but has not effect on the slowest. 

 

This leads to a final issue, the question of what constitutes an appropriate 

response.  There is some evidence that those who consult a lay-person rather than 

a GP might get to treatment quicker because a lay-person is likely immediately to 

call emergency services.  However, the message, "Call a friend, not your doctor" 

would be counterintuitive and confusing.  Arguably, any delay between calling a GP 

and receiving treatment is best seen as system-created and should be addressed as 

such.  In the UK, the current algorithms for chest pain mean it is unlikely that 

calling your GP with plausible symptoms of a heart attack will result in much delay 

compared to calling an ambulance direct; however, this is a question worth 

addressing in future study. 

 

Research thus far has focused on the experience of those who turn out to have had 

heart attacks.  Some useful data might be gathered from the experience of those 

who have ambiguous symptoms that turn out not to be cardiac.  In the first place, 

it would be useful to know the frequency of this phenomenon and whether an 

intervention to tackle delay results in an increase.  Earlier research showed little 

evidence of such an increase but the projects had limited success anyway; a 

successful delay-reducing intervention could be undermined by a large increase in 

false alarms.  The experience of the non-cardiac cases is of interest also as it might 

help us understand the embarrassment and hesitation of those who delay.  For 

example, if non-cardiac cases frequently report feeling humiliated when they turn 

up at emergency centres then this could feed into a more widespread reluctance to 

use them if unsure.   
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We should be cautious in the use of the term 'ambiguous' and 'classic' in relation to 

chest pain.  For example, some papers point to the fact that if women have different 

symptoms to men, calling men's symptoms 'classic' gives priority to these over 

women's symptoms.  A similar point could be made in relation to the term we have 

preferred, 'ambiguous'; perhaps they are ambiguous because we have come to 

believe falsely that men's symptoms define heart disease.  It might be desirable to 

develop the idea of typical-male, typical-female, typical-elderly, typical-White, and 

so forth; but at present, the data don't really support this idea.  We therefore 

suggest that the term 'ambiguous' is reasonable as it conveys the sense of the 

difference between symptoms that are so severe people almost invariably call for 

help quickly and those that are less severe and leave them unsure what to do. 

 

Finally we acknowledge limitations of this review.  Chief amongst these is our 

limitation to publications in the English language.  This presumably in part 

explains our bias towards Australasian and North American papers.  We have also 

been inclusive in using small-scale and qualitative papers in our report.  However, 

we have attempted only to draw conclusions justified by the strength of the data by, 

for example, using a star-based system for the quantitative non-intervention papers. 

Conclusion and recommendations 

Delay in reporting symptoms remains the main cause of overall delay in treatment 

of heart attack.  There are patterns of delay within the population: age, gender and 

ethnicity are implicated; but the most important factor might be presentation with 

ambiguous symptoms.  The small number of interventional trials that have been 

performed have produced little evidence of success in reducing delay.  At present, 

there are no interventions that can be recommended.   

 

Before developing and trialling new interventions, we should test the hypothesis 

that symptom differences are clinical differences at the heart of differences in 

presentation time both of individuals and of groups based on gender, ethnicity, 

class, depression and so forth.  This might be possible using existing data from, for 

example, MINAP.   

 

On the basis of the results of that study, we would have a good idea of which 

groups to target and how to do so.  For example, it might be that women can be 
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alerted to ambiguous and prodromal symptoms.  Other groups that might be more 

likely to have ambiguous symptoms leading to delay could include diabetics, those 

with hypertension and older people.  The key problem for any intervention would be 

whether it leads to a large increase in false alarms and, therefore, of a burden to 

the emergency services. 
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What is already known about this topic 

 

Early recognition of the symptoms of heart attack is associated with rapid 

treatment and therefore with better outcomes;  

 

Many patients delay calling professional medical help once symptoms suggestive of 

a heart attack begin;  

 

There are reports that certain groups of patients are more likely to delay longer, for 

example, older patients, women, ethnic minorities and the poor; 

 

There have been a number of attempts to reduce the time delay but these have had 

disappointing results according to systematic reviews, the last of which was 

performed in 2004. 

 

 

What this paper adds 

 

Between 2006 and 2011 there have been 9 papers published in English in peer-

reviewed journals reporting on two interventions aimed at reducing delay; as before, 

the results are disappointing;  

 

There has been no research testing interventions aimed at reducing delay in the UK 

reported in the period we examined; the last such study involving the UK seems to 

be 1982;  

 

Only a minority of symptomatic people call emergency services first; most call their 

GP or a lay person; 

 

There are a number of factors reported as associated with delay; these can be 

categorised as socio-demographic, clinical, emotional, cognitive and other; 

 

The most important factor seems to be the clinical/cognitive factor, which we have 

termed, ambiguity of symptoms;  
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Some of the socio-demographic factors associated with delay might be due to a 

higher level of ambiguity of symptoms in those groups, particularly women and 

older people;  

 

In qualitative studies, the emotional factor, fear of embarrassment emerges as a 

reason for delay;  

 

At present, no interventions can be recommended as likely to reduce delay.  
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Figure 1: Search flow chart 
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i) Socio-demographic   
 

Sociodemographic Yes 
  

No 
  

 
3* 2* 1* 3* 2* 1* 

Younger 
  

(42,51) 
   

Older (29,30) (32,36) 
  

(46) 
 Women (%) (30) (32,35,45,46)  (38,43) (29) 

 
(44) 

Education (less high) 
 

(31) 
  

(46) 
 Inadequate health insurance (33,39) 

    
(37,38) 

Low neighbourhood income (39) 
     South Asian (UK) (24) 
     Non-white (USA) (39) 
     Afro-Am (USA) (33) 
 

(37,38,51) 
   Hispanic (USA) (33) 

     Married 
 

(5) 
  

(36) 
 Not married! 

  
(38) 

   Country (26) 
     Combinations e.g. black and DM (33) 
     

 

Table 1: Statistically significant socio-demographic factors associated or not 
associated with delay 
 
Click here to return to main text  
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ii) Clinical 
 

 
Yes 

  
No 

  Clinical 3* 2* 1* 3* 2* 1* 

MEDICAL HISTORY 
      Poor self-rated health 
  

(51) 
   

 Angina/CHD 
[[(33,34)]] 
(48)!   

[[(32)]] 
(31)! 

    Dyspnoea 

 

(47) 

     Diabetes (33)25 (32)   (30) 
   Heart failure add Ting 

     

 Hypertension (33,34) (32) 
    Diuretics and calcium antagonists 

 
(32) 

    Family history (33) 
      Smoker (33) 
     

       CURRENT CONDITION 
      STEMI [[(26,49)]] [[(5,32)]] 

    No chest pain (33) 
     Low pain (29) 
     High Pain [[(49)]] 
 

(37) 
   Severe sudden symptoms 

 
[[(45,47)]] 

    Cardiogenic shock [[(33)]] 
     Systolic below 90 [[(33)]] 
     Pulse greater 100 [[(33)]] 
     Current CHF [[(33)]] 
     Pain in shoulders 

  
(44) 

   SOB 

  

(51) 

   Feeling faint 
  

(51) 
   Prodromal symptom (27) 

 
(43,44,52) 

   Intermittent symptoms 
 

(47) (42) 
   Self-medication (50,54) 16 

    Night time presentation (34) 
     

 

Table 2: Statistically significant clinical factors associated or not associated 
with delay 
 
Click here to return to main text   



Chest Pain Delay report: Allmark, Tod, Macintosh, Gee 

Peter Allmark 

28 

iii) Emotional 
 

 
Yes 

  EMOTIONAL 3* 2* 1* 

Depression 
 

(25,50)  
 Emotion-focused coping 

 
(39) 

 Anxiety 
  

(42) 

Embarrassment 
  

(42) 

 

 

Table 3: Statistically significant emotional factors associated with delay 
 
 
Click here to return to main text   
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iv) Cognitive 
 

 
Yes 

  
No 

  COGNITIVE 3* 2* 1* 3* 2* 1* 

Not realize severity 
 

(32) (42)  
 

(36) 
 Specific cardiac knowledge 

  
(42) 

   Lack of knowledge (41) 
     

Belief cardiac 
 

[[(5,48,50,53)]] 
    Belief non-cardiac 

  

(38,44) 

 

(36) 

 Belief not at risk 
  

(51) 
   Not painful enough 

  
(38) 

   Waiting for symptoms to go 
  

(42) 
   Incongruence of symptoms (49) (40) 

    Belief that stress caused their ACS 
 

(53) 
    High denial scores 

 
(53) 

    Problem solving and cognitive 
avoidance coping style  (46)     

Lack trust in others (48)      

 

Table 4: Statistically significant cognitive factors associated or not associated 
with delay 
 
Click here to return to main text   
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v) Other 
 

 
Yes 

  
No 

  OTHER 3* 2* 1* 3* 2* 1* 

At home 
 

(5) (38) 
   Alone 

 
(5) 

  
(36) 

 Consult family 
 

(45) (43) 
 

(53) 
 Consult someone rather than not [[(49)]] 

   
(53) 

 Rural 
 

(32) 
    

 

 

Table 5: Statistically significant other factors associated or not associated 
with delay 
 

Click here to return to main text 
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Reason for 
delay 

Papers  Examples  

Clinical   

Self-
medication 

(59,60,
62,67,
68) 

Actions and strategies after onset; using old remedies e.g. 
for back pain; I had a plan; (67) 

Maintaining self control through medication 

 Aspirin, paracetamol, “hot bath”, (59) 

Emotional   

Embarrass-
ment 

(57,58,
62,67) 

Worried doctors would diagnose indigestion, would feel a 
right fraud, (57) 

Ambivalence whether to call for help or cope; what if it's a 

false alarm; the importance of others I'm calling no matter 
what you say; I didn't want to cause trouble.(67) 

 According to the accounts of the participants, avoiding 
embarrassment seemed to be more important than avoiding 
a serious outcome. (61) 

Cognitive   

Not realize 
severity; 
Incongruen
ce of 
symptoms; 
waiting for 
symptoms 
to go 

(57,59,
60,62,
65-68) 

Pain/symptoms not recognised as cardiac e.g. arthritis, 
heaviness, arm rather than chest, funny sensation rather 
than pain, nausea and vomiting associated with a bug, 
getting old.(57) 

Intermittent early-warning or prodromal symptoms (e.g. 
breathless or mild indigestion); Diversity of symptom 
experience (throat tension, tightness and ache, SOB, 
nausea, indigestion, tiredness); Ambiguity of symptoms - 
accompany other illnesses, particularly co-morbidity such 
as gastric reflux, asthma;(65) 

Not recognising symptoms 

 Not what expected 

 Most thought it was indigestion(59) 

The AMI patients experienced a variety of symptoms and 
both patients and relatives often felt uncertain about the 
origin of the symptoms, interpreted them as less serious 

conditions and tried to alleviate the discomfort in various 
ways.(66) 

Lack of 
knowledge 

(67) Knowledge and ideas: heart is on left side - pain in centre; 
not at risk; it's just flu; using GTN multiple times caused 
delay (67) 

Belief not at 
risk 

(57,59,
65) 

Feeling too young and fit; 
Not a smoker or now ex-smoker,  

5. Belief in low vulnerability to CHD despite the fact that 
most women interviewed had multiple risk factors - only two 
rated low-risk;  (65) 

8. Engendered perception 

 Stereotypical view of heart attack patient (overweight, 
smoker, male) 

 Women not at risk one women mentions pre-
menopause; (59) 

Table 6: Factors associated with delay reported in qualitative papers 
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