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Abstract
Background: The delayed treatment of acute coronary syndrome has a significant impact on
survival. Due to improved organization and the use of reperfusion therapies, inhospital delay
has been shortened in recent years. However, the time between the onset of chest pain and the
call for medical help is still too long. The aim of this study was to assess the proportion of
coronary patients instructed how to behave in case of chest pain and to find what factors relate
to a lower probability of being counselled.
Methods: Patients aged < 80 years, hospitalized due to coronary artery disease (CAD) were
identified retrospectively on the basis of a medical records review and were invited for a follow-up
examination. Two hundred and nineteen patients agreed to participate in the study. Data on
the prehospital delay was obtained using a standard questionnaire.
Results: The study group consisted of 149 men and 70 women. The mean time between
discharge and the follow-up examination was 1.1 ± 0.4 years. Of 219 study participants, 106
(48.4%) declared they had been instructed about the symptoms of a heart attack and how to
respond to it. Men, smokers, non-diabetics, and those with previously diagnosed CAD had
been instructed more frequently. The independent predictors of being instructed were: percutaneous coronary intervention during the index hospitalization, diabetes, smoking, male sex and
previously diagnosed CAD.
Conclusions: About half of patients after hospitalization due to CAD are not instructed how
to respond to heart attack symptoms. This has not changed over the last decade and may
contribute to the lack of shortening of prehospital delay. (Cardiol J 2011; 18, 6: 668–674)
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Introduction
Individuals who experience the signs and
symptoms of acute coronary syndrome (ACS) often
delay seeking treatment. A delay of even only a few
hours can have a significant impact on patient survival with a 30-minute delay reducing average life

expectancy by one year [1]. The delay in treatment
administration can be divided into two phases: prehospital delay and inhospital delay. Prehospital delay consists of decision time, i.e. the interval between onset of symptoms and the patient’s decision
to seek help, and transport time [2]. Up to three
quarters of the time related to prehospital delay in
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ACS is the result of patient’s failure to call the emergence medical services [3–5]. Among patients who
die within one year of the onset of acute myocardial infarction (AMI) symptoms, most die before
accessing a healthcare facility [6–8]. This high initial mortality seems to have altered little over recent years, in contrast to hospital mortality [9]. Due
to improved organization and the wider use of reperfusion therapies, inhospital delay has been shortened and inhospital mortality reduced. However,
the time between the onset of chest pain and the
call for medical help is still too long.
The complex cognitive, social and emotional
processes involved in identifying ACS symptoms
correctly and seeking care immediately are recognized nowadays. Health professionals play an important role in reducing treatment delay, including
delay in seeking medical care. Recommendations
from the National Heart Attack Alert Program target specific groups of patients: those who are known
to have coronary heart disease, atherosclerotic disease of the aorta or peripheral arteries, or cerebrovascular disease, because they have a five to
seven times greater risk for AMI or death than do
the general population [10]. The experts recommend
that these high-risk patients should be clearly informed about the symptoms of AMI, the steps that
they should take and the importance of contacting
emergency medical services [10]. Unfortunately, it
seems that physicians rarely advise patients about
how to respond to chest pain [4, 11]. Therefore, the
aim of this study was to assess the proportion of coronary patients counselled on how to behave in cases
of chest pain, as well as to find what factors relate to
a lower probability of being counselled.

Methods
The present study is a subanalysis of the Polish part of EUROASPIRE III survey data [12–14].
The studied group and the methods used have been
described in earlier reports [12–14]. Briefly, consecutive patients aged < 80 years, hospitalized (between
April 1, 2005 and July 31, 2006) in five Krakow hospitals due to coronary artery disease (CAD) (AMI, unstable angina, percutaneous coronary intervention
[PCI] or qualification for coronary artery bypass surgery) were identified retrospectively on the basis of
a medical records review and were then invited to
take part in a follow-up examination six to 18 months
after discharge. Two hundred and nineteen patients
agreed to participate in the present substudy.
Data on demographic characteristics, personal
history of CAD, risk factors, and the prehospital de-

lay were obtained using a standard questionnaire.
Patients were asked if they had been instructed how
to respond to symptoms of a heart attack during
index hospitalization or during the post-discharge
period (it was sufficient to fulfil the criterion of being instructed if a patient had been instructed at
least once during index hospitalization or during the
post-discharge period). Previous CAD was defined
as myocardial infarction, hospitalization due to unstable angina, revascularization procedure or stable
angina prior to the index event. Finally, we compared the present data with the data from the Cracovian Program for Secondary Prevention of Ischemic Heart Disease database [4]. The Cracovian
Program was conducted in 1997 and 1998 and focused on coronary patients hospitalized in 1996 and
1997 [15, 16]. The comparison is possible because
we used the same methods as in the first survey,
with the exception of age [4, 15, 16]. Therefore,
when we compared data from the previous and
present surveys we excluded patients aged over
70 years from the present survey database.
The study protocol was approved by the Bioethics Committee of the Jagiellonian University
(KBET/115/B/2005).

Statistical analysis
Categorical variables are reported as proportions and continuous variables as means ± standard
deviation (with exception for delay times which are
reported as median [interquartile interval] due to
significantly skewed distribution). The Pearson c2
test was applied to all categorical variables. Normally distributed continuous variables were compared
using the Student’s t test. Variables without normal distributions were evaluated using the Mann-Whitney U test. A two-tailed p value of less than
0.05 was considered to indicate statistical significance. A stepwise multivariate analysis, consisting
of a logistic regression was performed with the use
of all variables. Items with the highest p values were
sequentially removed and a new logistic model was
defined without the eliminated variable. This operation was continued until all remaining variables
had p values of less than 0.05.

Results
The study group consisted of 149 men and
70 women. Women were older and less frequently
active professionally when compared with men
(Table 1). The mean time between discharge and
the follow-up examination was 1.1 ± 0.4 years and
did not differ significantly between sexes. A possi-
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Table 1. Characteristics of the study participants.
Variable

Men (n = 149)

Women (n = 70)

P

Total (n = 219)

Age [years ± SD]

59.5 ± 9.3

62.4 ± 8.9

0.03

60.4 ± 9.3

Mean duration of education [years ± SD]

11.5 ± 3.3

10.5 ± 2.9

0.04

11.2 ± 3.2

Active professionally [%]

38

21

0.02

32

Hospitalization due to ACS [%]

85

86

0.93

85

Coronary artery disease diagnosed previously*

49

44

0.52

47

Hypertension [%]

80

84

0.50

81

Hypercholesterolemia [%]

93

92

0.85

92

Smoking [%]

28

16

0.05

24

Diabetes [%]

23

30

0.30

26

Obesity [%]
Mean time between the index hospitalization
and follow-up examination [years ± SD]

31

37

0.34

32

1.1 ± 0.4

1.0 ± 0.3

0.29

1.1 ± 0.4

*Before the index hospitalization; ACS — acute coronary syndrome; SD — standard deviation

ble selection bias in the formation of this study population was examined by comparing it with respect
to age, sex, education, risk factors, the mean time
between discharge and the follow-up examination
and the type of physician (general practitioner vs
cardiologist) with data of patients who did not agree
to participate in the present substudy. These comparisons did not show any statistically significant
differences with respect to all the above factors
except for sex (75% men in responders vs 61% in
non-responders; p < 0.05).
Of 219 study participants, 106 (48.4%) declared
that they had been instructed about the symptoms
of a heart attack and how to respond to it (Table 2).
Men, smokers, non-diabetics, and those with previously diagnosed CAD had been instructed more frequently. The independent predictors of being instructed were: PCI during the index hospitalization,
diabetes, smoking, sex, and previously (i.e. before
the index hospitalization) diagnosed CAD (Table 3).
Among instructed subjects, 92 (86.8%) were advised
by a physician, the others by a nurse or another member of medical staff. Additionally, printed materials
(leaflets, booklets) were given to 15 (14.2%) subjects.
Among 187 patients hospitalized due to ACS,
the mean total prehospital delay (from symptoms
onset to arrival to hospital) was 12.5 ± 33.8 h (from
0.25 h to 240.5 h); the delay from symptoms onset
to the call for emergency services (or appearing at
the emergency department or primary care physician) was 11.7 ± 33.7 h (from 1 min to 240.0 h); the
delay from the call to the arrival of the ambulance
(or from appearing at the emergency department
or primary care physician to contact with a physician) was 0.37 ± 0.84 h (from 2 min to 8.5 h); and
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Table 2. Proportions of patients being counselled
about how to respond to symptoms of a heart
attack.
Subgroup

Proportion
of instructed
patients [%]

P

Age £ 60 years
Age > 60 years

50
46

0.52

Men
Women

54
37

0.02

Mean duration of
education £ 11 years
Mean duration of
education > 11 years

48
49

0.89

Professionally active
Professionally inactive

48
49

0.92

Myocardial infarction
Unstable angina
PCI
CABG

51
58
36
50

0.07

ACS
No ACS

49
47

0.85

Previous CAD
No previous CAD

59
39

< 0.01

Smoking
No smoking

60
44

0.03

Hypertension
No hypertension

48
50

0.85

Hypercholesterolemia
No hypercholesterolemia

48
48

0.99

Diabetes
No diabetes

35
52

0.04

Total

48

PCI — percutaneous coronary intervention; CABG — coronary artery
bypass surgery; ACS — acute coronary syndrome; CAD — coronary
artery disease
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Table 3. Independent predictors of being instructed about the symptoms of a heart attack and
how to respond to it.
Variable

Odds ratio (95% CI)

PCI

0.42 (0.22–0.80)

Diabetes

0.45 (0.22–0.94)

Male sex

1.97 (1.05–3.70)

Smoking

2.08 (1.08–4.00)

Previous CAD

2.30 (1.29–4.10)

PCI — percutaneous coronary intervention; CAD — coronary artery
disease; CI — confidence interval

the delay from arrival of the ambulance to the patient’s home to arrival to the hospital was 0.30 ±
± 0.47 h (from 2 min to 5.0 h). The median values,
along with interquartile intervals of each time, are
presented in Table 4. The delay from the onset of

symptoms to the call for emergency services as well
as the total delay were significantly longer in patients without previously (before the index hospitalization) diagnosed CAD.
Table 5 presents the proportions of patients
calling the emergency service, obtaining help, and
being transported to the hospital within one hour,
four hours, and twelve hours from the onset of
symptoms. During the first hour, 59% of subjects
called the emergency service or came to the emergency department or primary care physician and
39% arrived at hospital.
Finally, we compared the present data with the
data from the Cracovian Program for Secondary
Prevention of Ischemic Heart Disease database [4].
This allowed for the assessment of the time trend
over the decade (Fig. 1). We found no significant
deference between 1996/97 and 2006/07.

Table 4. The delay from the onset of symptoms to the call for emergency services (or coming to
the emergency department or primary care physician), the delay related to awaiting the emergency
service (or awaiting a physician in an emergency department or a local clinic), and the delay related
to transport to hospital in patients with acute coronary syndrome.
Period

Previous CAD

No previous CAD

P

All patients

Median value (lower quartile–upper quartile)
From the onset of symptoms
to call for emergency service [h]

0.50 (0.25–2.00)

1.00 (0.50–5.00)

< 0.01

0.83 (0.33–4.00)

Waiting for emergency service [h]

0.25 (0.25–0.42)

0.25 (0.17–0.33)

1.00

0.25 (0.17–0.33)

Transport to hospital [h]

0.25 (0.17–0.42)

0.33 (0.25–0.42)

0.26

0.33 (0.25–0.42)

Total prehospital delay [h]

1.00 (0.67–2.71)

2.00 (0.93–5.67)

< 0.01

1.50 (0.75–4.80)

Table 5. Proportions of patients with acute coronary syndrome calling the emergency service
(or coming to the emergency department or primary care physician), obtaining help, and being
transported to hospital within one hour, four hours, and twelve hours of the onset of symptoms.
Period

To the call for
emergency service

To the arrival of
emergency service*

To arrival to
hospital

£ 1 hour [%]

71**

59**

50**

£ 4 hours [%]

83

81

80**

£ 12 hours [%]

88

87

86

50

40

30

Patients with previous CAD:

Patients without previous CAD:
£ 1 hour [%]
£ 4 hours [%]

73

70

66

£ 12 hours [%]

85

84

83

£ 1 hour [%]

59

49

39

£ 4 hours [%]

77

75

72

£ 12 hours [%]

87

86

85

All patients:

*Or until contact with physician if the patient came to the emergency department or primary care physician by himself; **p < 0.05 vs patients without
previous coronary artery disease (CAD)
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A

B

Figure 1. A. Proportions of patients with acute coronary syndrome calling the emergency service (or coming to the
emergency department or primary care physician) within one and four hours of the onset of symptoms; B. Proportions of patients with acute coronary syndrome obtaining help within one and four hours of the onset of symptoms.

Discussion
In the authors’ opinion, the most important
finding of the present study is that only about half
of coronary patients are instructed on how to behave when chest pain occurs, and this figure has not
changed since the 1990s [4]. Subjects with coronary
heart disease are at high risk for myocardial infarction or death [10]. About 50% of all AMIs, and at
least 70% of deaths from CAD, occur in persons who
have had a previous manifestation of cardiovascular disease [10]. Eight to 10% of post-infarction
patients have a recurrent infarction within a year
of discharge, and mortality after discharge remains
much higher than in the general population [1].
Correct advice on how to respond to the symptoms
of a heart attack reduces prehospital delay significantly [4]. It seems that prehospital delay could be
significantly reduced in Poland if all patients with
CAD were to be instructed properly. This may require involving highly educated nurses.
Our results are in accordance with other Polish studies [17]. Among the inhabitants of Warsaw,
a general practitioner was mentioned as a source
of information by 44.4% of patients and a nurse by
11.5% [17]. Only half of patients treated for CAD
knew what AMI was and what the characteristic
features of coronary pain were [17]. Another study
showed that only 31% of myocardial infarction survivors declare being advised by a physician about
how to respond to chest pain [11]. These studies
point to a need for more intensive education of patients with high cardiovascular risk. Health professionals should pay attention to this issue. They may
also use additional sources of information, for example brochures. In a Polish study conducted in
157 consecutive patients hospitalized due to AMI,
the use of educational brochures led to a significant
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increase of knowledge in this group [18]. However, it should be underlined that one-to-one intervention is the most effective.
An important factor influencing the delay is the
individual’s knowledge of potential treatment options. Walkiewicz et al. [17] showed that ACS patients with a poor level of knowledge about AMI,
risk factors and management of AMI call emergency services later. In the last decades most interventions to improve the awareness of AMI and reduce
prehospital delay in patients with chest pain have
targeted the general population using mass media
campaigns and have been shown to be of limited effectiveness [19]. A possible explanation for the ineffectiveness of such interventions is that mass
media campaigns focus on increasing the public’s
knowledge, but do not address individuals. Indeed,
the concept of denial and indecision is commonly
used to explain delay [20]. Indecision is defined as
not knowing what to do and constructing and weighing options before taking action. The natural coping response to indecision is waiting. Unfortunately, media campaigns are usually not effective in
overcoming denial or indecision. The decision to
seek treatment is heavily influenced by patients’
social context, cognitive processes, and emotional
reactions, but these aspects of delay remain underexplored. Nevertheless, health professionals, and
especially physicians, could play an important role
in this area.
It seems that the only effective solution is one-to-one professional counselling which is not necessarily provided by physicians, but can be provided
by highly educated nurses. Unfortunately, although
some European as well as American guidelines recommend that it should be a normal part of the care
of patients with known coronary heart disease to
inform them and their family about the symptoms
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of a heart attack and how to respond to it [1, 10],
not all guidelines support this view [21]. This may
induce some confusion.
While outcomes of mass media interventions
are discouraging, it seems that patients may benefit more from individual intervention [19]. A previous study reporting the effect of an individual education and intervention on knowledge, attitudes and
beliefs about AMI symptoms and the appropriate
response to symptoms in people with known CAD
showed that one-to-one intervention resulted in
improved knowledge of CAD, AMI symptoms and
the appropriate response to symptoms in people at
risk [22]. A recently published randomized study
failed to show the effectiveness of one-to-one intervention, probably due to some form of intervention provided in the control arm [23].
In our study, men, smokers, and non-diabetics
were instructed more frequently. Our results agree
with the previous studies which have reported that
female sex, age, diabetes, and hypertension are
related to longer prehospital delay [4, 24, 25]. This
suggests that intervention aimed at shortening prehospital delay should place more emphasis on these
subgroups. Improving patient responsiveness in
these subgroups represents an important opportunity to improve quality of care and minimize disparities in care. One possible reason for longer delay
in women is that they have different symptoms to
men, and physicians have to be aware of this [26].
We showed that delay from the onset of symptoms to the call for emergency services, as well as
the total delay, were significantly shorter in patients
with recurrent CAD. Probably, patients with recurrent coronary events are more educated about
symptoms, and therefore do not wait so long before
making the decision to call emergency services.

times were based on the patents’ interview, they
might be influenced by the fact that we were unable to interview those who hadn’t survived until
the interview. One may expect a higher risk of death
in those not instructed. Thus, the possible overestimation of the proportion of counselled patients
should be taken into account. Finally, we realize that
declarations of the respondents may not necessarily reflect their real actions, and it is possible that
fewer people would in fact act properly when faced
with myocardial infarction symptoms. On the other hand, a significant strength of the study is its
direct, face-to-face method of interviewing the patients. This excludes the potential influence of other
factors, such as help from someone else or use of
other materials, on the answers of respondents. It
should also be mentioned that a prospective registry would probably provide more accurate data.

Conclusions
About half of patients, following hospitalization
due to CAD, are not instructed how to respond to
the symptoms of a heart attack. This figure has not
changed for the past decade, and may contribute to
the observed lack of shortening of the patient-related pre-hospital delay.
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