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ABSTRACT

Introduction: Treatment delay during myocardial infarction may be due to a number of factors, such as age, sex, socioeconomic
status and interpretation of symptoms. However, whether residence plays a role has not been fully investigated and, if known,
could provide information that will help target specific populations. This study investigated whether urban and rural residents in
Greece differ in the time required to seek and receive medical assistance during acute myocardial infarction, according to their
characteristics and the determinants of their delay.

Methods: This was an observational study (with a structured interview) conducted in one academic and one regional hospital on
the island of Crete, Greece, consisting of 348 patients with confirmed myocardial infarction.

Results: Patients from rural and urban areas did not differ in the decision time before seeking medical assistance (180 min vs
240 min, p=0.058). Those living in rural areas experienced a longer delay in reaching hospital once they sought assistance (50 min
vs 20 min, p<0.0001). The total median delay time (4.25 hours for rural and 4.75 hours for urban patients, p=0.9) was positively
affected by female sex and negatively affected by a patient’s belief that symptoms were serious, and that they were heart-related.
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Conclusions: Strategies should be developed to reduce the treatment delay during myocardial infarction for residents of both urban

and rural areas, especially for women. Patients interpreting symptoms as being serious and originating from the heart are important

for a shorter delay. A better health system is needed in rural Greece in order to deal more effectively with medical emergencies

such as myocardial infarction.

Key words: delay, emergency care, Greece, myocardial infarction, pre-hospital care.

Introduction

It is well known that the rapid identification and treatment of
patients with myocardial infarction, either by thrombolytic
therapy or primary angioplasty, reduces mortality and

morbidity and improves cardiac function'”.

Most people experiencing an acute coronary event delay
seeking medical assistance; as a result and some are
ineligible for thrombolytic therapy’. Delay time has been
reported to be affected by a number of variables, including
age, sex, race, socioeconomic status, history of coronary
artery disease (CAD) and interpretation of symptoms among
others’”. Several studies have examined the effect of these
factors on the patient’s decision to seek medical care, with

conflicting results™®.

Although patients from city, suburban and rural areas have
been studied, most of the current research has been
conducted in urban settings’''. A direct comparison of the
characteristics and associated delay time between rural and

urban patients has not been conducted.

This study sought to investigate whether patients living in
urban and rural areas differ in the decision time for seeking
medical assistance (patient-related delay) and in the time it
takes to reach hospital (pre-hospital delay) during
myocardial infarction, and to determine the factors

associated with these time delays.

Methods

Study population

The island of Crete has approximately 600 000 inhabitants
and is divided into 4 prefectures. The prefecture of Heraklion
is the largest and, according to the most recent census, has
292 489 inhabitants, of which 137 711 are residents of the
major Heraklion city district area and 154 778 reside in rural
areas. Apart from the two major metropolitan areas of
Athens and Thessaloniki, residents’ sociodemographic
characteristics are similar to the general Greek population'?.
The regional and university hospitals are providers of
secondary and tertiary care for patients with acute coronary
syndromes; both are located in the city of Heraklion. The
hospitals have 6 connected public health centres, serving
mainly rural areas (and area was considered rural if it had a
population of between 10 and 59.9 inhabitants/mile”
(1.6 km?).

The distance between the public health centres and
Heraklion city ranges from 30 to 65 km, a travel time of
approximately 30 min for two of the health centres, and
35 min; 50 min; 1 hour; and 1 hour and 10 min, respectively,

for the other four.

The inclusion criteria were all patients with a confirmed
diagnosis of acute myocardial infarction (by ECG and
positive creatinephosphokinase-MB or troponin I), who were
hospitalised in either hospital during a 16 month period and
were available for interview. Patients with both ST segment
and non-ST segment elevation myocardial infarction were

included.
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Questionnaire

A questionnaire was completed by each patient regarding the

following characteristics:

e Medical history: presence of CAD (including
previous myocardial infarction or previous
revascularisation)

e Education (elementary or higher)

e Place where symptoms started

e How medical help was sought

e What symptoms the patient experienced

e  Whether they recognized the symptoms as
originating from the heart

e Whether they interpreted the symptoms as serious

e Whether concomitant symptoms such as dyspnoea,
nausea or collapse were present

e  The severity of their chest pain (0-10 scale, with 0
being ‘no pain’ and 10 ‘the worst imaginable pain’)

e Their reasons for delaying seeking help
(professional, financial, lack of trust in the medical
system, waited until symptoms waned, didn’t want
to bother others).

All interviews were conducted between the second and
fourth day after discharge from the coronary care unit. Two
time intervals were recorded: (i) from symptom onset to
when medical assistance was sought (patient-related delay);
and (ii) from the time when such assistance was sought
(which included from a health centre, private doctor or
emergency response system) until arrival at hospital (pre-
hospital delay). If primary care was bypassed, the pre-
hospital phase was taken as the time from initiating travel to
hospital to arriving at the hospital. If time intervals or
questionnaire content were uncertain, confirmation was

obtained from ambulance records, relatives or bystanders.

Three time periods (patient-related, pre-hospital and total
delay) were compared in the two populations and
characteristics related to delay periods were identified for the

entire patient population. These characteristics included age,

sex, history of CAD, diabetes, smoking, hyperlipidaemia,

education, and the previously described reasons for delay.

Of the 362 patients who fulfilled the study criteria, 14
refused participation. Therefore, a total of 348 patients were
included, 172 from an urban area and 176 a rural area. The

characteristics of both groups are shown (Table 1).

All patients gave informed consent before participating in
the study. The study was approved by the University
Hospital ethics committee. The study protocol conformed to

the Declaration of Helsinki’s ethical guidelines.

Statistics

Descriptive statistics for continuous variables standard
deviation (SD). Comparisons ofJare reported as median and
mean continuous parameters between the two groups were
performed using #-tests or Mann-Whitney tests, as
appropriate. Chi-squared or Fisher’s exact tests were used to
compare the distributions of various categorical variables

between rural and urban areas.

Kaplan-Meier product limit estimate curves were constructed
in order to compare the effect of various demographic and
clinical parameters on patient related delay, pre-hospital
delay and total delay time, using a log-rank test. Factors that
were found to be significant in the univariate analysis were
then entered in a stepwise Cox proportional hazards model in
order to identify independent significant factors. The criteria
for entry into and removal from the model were set at 5%
and 10%, respectively. The level of significance for all
statistical tests was set at 5%. The software SPSS v12 (SPSS
Inc; Chicago, IL, USA; www.spss.com) was used for all

statistical calculations.
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Table 1: Characteristics of the study population

Characteristic Population location P
Rural Urban

Location 176 172 NS
Age in years - mean+ SD 64+10.4 56.2+10.1 <0.001*
Male : female ratio 136:40 152:20 0.007
Health status - n (%)

Coronary artery disease history 40 (22.7) 32 (18.6) NS

Diabetes 56 (31.8) 48 (27.9) NS

Hyperlipidaemia 100 (56.8) 80 (51.2) NS

Hypertension 88 (47.7) 44 (25.6) 0.003*

Smoker 112 (63.6) 140 (81.4) <0.001*
Education - n (%)

Elementary 132 (75) 80 (46.5) NS

Higher 44 (25) 92 (39) <0.001*
Type of infarction - n (%)

Anterior 68 (38.6) 84 (48.8) NS

Inferior 56 (31.8) 44 (25.6) NS

Other 52 (29.6) 44 (25.6) NS
Where symptoms started - n (%)

Home 132 (75) 116 (67.4) NS

Work 36 (20.5) 40 (23.3) NS

Other 8 (4.5) 16 (9.3) NS
Method of seeking help - n (%)

Alone 52 (29.5) 64 (37.2) NS

After consulting others 124 (70.5) 108 (62.8) NS
Chest pain grade - n (%)

>5 160 (90.9) 148 (86) NS

<5 16 (9) 24 (13.9) NS
Dyspnoea - n (%)

Yes 32 (18.1) 20 (11.6) NS

No 144 (81.8) 152 (88.3) NS
Nausea - n (%)

Yes 16 (9) 20 (11.6) NS

No 160 (90.9) 152 (88.3) NS
Collapse - n (%)

Yes 4(2.27) 8 (4.6) NS

No 172 (97.7) 164 (95.3) NS

NS, Not significant.
*Significant.

Results

One hundred and thirty-four patients from a rural area (76%)
had first contacted a health centre and were then transferred
by ambulance, 23 (13%) had driven directly to a hospital,
and 19 (11%) had first contacted a physician other that one
from the health centre. Sixty-two patients (36%) from an

urban area had been brought to hospital by car and

86 patients (50%) directly by ambulance, while 24 (14%)

had come to hospital after contacting a physician.
Delay time

Only four patients arrived at a hospital within 1 hour, while

50% of the patients from a rural area and 55.8% from an
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urban area were delayed by more than 4 hours after symptom

onset (not significant).

There were no differences in patient-related and total delay
time between the two groups, although a trend to a shorter
patient-related delay was noted for rural participants. The
median time was 180 min (rural) versus 240 min (urban)
(mean 559.8 vs 844.9 min; SD 893.1 vs 1197.9; p=0.058).
Those living in a rural area had a longer delay in reaching
hospital. The median time was 50 min vs 20 min (mean 75.9
vs 44.4 min; SD 68.5 vs 75.5; p<0.0001). The total (median)
delay time was 255 min for rural and 285 min for urban
patients; the difference was not significant (mean 635 vs
889.30 min; SD 895.2 vs 1206.1; p=0.9; Figl)

Patient-related factors for delay

Regarding the reasons for not seeking earlier medical help,
84% of the patients from rural and 86% from urban areas
said they had waited to see if their symptoms would subside;
whereas 80% of patients from rural and 67% from urban
areas did not recognise that their symptoms originated from
the heart. Fifty-two percent of rural and 53% of urban
patients considered their symptoms to be serious. Fifty-five
percent of patients from rural and 62% from urban areas
reported the delay was due to family or professional
obligations, or financial considerations; while 13% of rural
and 10% of urban patients did not trust the healthcare
system. Fifty-two percent and 47% of the patients from rural
and from urban areas, respectively, reported they did not
want to bother other people. There was no significant
difference in these results between rural and urban residents.
However, multivariate Cox regression analysis showed that
independent factors positively affecting patient-related delay
were: (i) not considering symptoms to be serious (p<0.0001);
and (ii) female sex (p=0.01); while the presence of CAD was
negatively associated (p=0.043).

Pre-hospital delay was positively associated with rural

residence (p<0.0001) and negatively associated with anterior

(p=0.01) and non-Q (p=0.008) myocardial infarction. The
total delay time was positively affected by female sex
(p=0.003) and negatively affected by the presence of CAD
(p=0.014) if the patients had considered the symptoms to be
serious (p<0.0001) or had recognised them as originating
from the heart (p=0.002).

Discussion

The rural and urban populations differed in certain ways: the
rural participants were older, of lower educational and
economic levels, and they had limited access to health-
related information. Some of these characteristics have been
associated with a greater delay in seeking treatment. Primary
care in Greece's rural areas is provided mainly through local
health centres; however, the management of emergency
cases is only available at the two hospitals in Heraklion city.
Therefore, the identification and quantification of pre-
hospital time delays could have implications for the way the
Greek National Health System is organized, particularly
regarding emergency care in rural areas. Identifying factors
that correlate with delay, regardless of residence (patient-
related delay), can also provide clues to assist in shortening

delays.

The first time interval studied concerned the patient and
his/her decision to seek help exclusively, while the second
interval was directly related to the healthcare system (health
centres, ambulances, private doctor etc) in the majority of
cases. The results of this study showed no significant time
differences between rural and urban patients in their decision
to seek medical help. This was despite rural patients being
older and having a lower educational level, and the sample

including a larger percentage of women (Table 1).
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Figure 1: Kaplan-Meier curves showing: (A) patient-related delay; (B) pre-hospital delay; and (C) total delay for patients

living in urban and rural areas.

There is no satisfactory explanation for this but it should be
borne in mind that the study was conducted in a region that
is considered to have a low incidence of coronary events'>'.
This could result in lower levels of awareness and greater

denial among younger men and women regarding

myocardial infarction, which is thought to affect more
elderly men. This could result in a longer delay. The
difference in age between the two groups may be related to a
rising incidence of CAD among younger patients in the city

and suburban areas of this region, the result of changes in
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diet (reduced Mediterranean diet, increased Western diet), a
sedentary life style and an increased smoking prevalence
(81% vs 63.6% in the rural areas).

The second time interval studied showed that rural patients
take significantly longer (median time approximately 30 min
more) than urban residents to reach hospital. This is not
unexpected due to the distances involved but it may have
significant consequences for patients' outcomes - a 30 min
delay in the administration of thrombolysis reduces life

expectancy by 1 year'.

Because rural patients cannot summon an ambulance directly
but must go via an initial examination at the health centre,
they present to hospital only if found to be suffering from
acute coronary syndrome. The pre-hospital interval would be
reduced if thrombolysis was administered at the health
centre, but GPs in Greece are reluctant to administer
thrombolytic therapy in patients with acute myocardial
infarction. In fact, none of the present patients received
thrombolytic therapy prior to arrival at hospital. This is in
contrast to a recent study from Scotland, where 55% of rural
GPs had administered thrombolysis at least once'®. Due to
the way the National Health System operates in Greece,
efforts must be made to improve the expertise of health
centre physicians, especially in remote areas, when dealing

with coronary events and giving thrombolytics.

An alternative would be to change the system. In case of
acute coronary syndrome patients could be permitted to
bypass the health centre, but this presupposes a prompt
diagnosis or high degree of suspicion, as well as an
appropriate means of transportation and treatment in rural
areas (ie a mobile heart unit with personnel trained in
reperfusion therapy). Ambulances operate on a 24 hour basis
in both rural and urban areas but none is equipped to support
pre-hospital reperfusion therapy. It has been suggested that
thrombolytic treatment should be initiated before the patient
is transferred to hospital if the travelling time is more than

30 min'"'3,

The longest interval was in patient-related delay for both
groups (3 and 4 hours for the rural and urban populations,
respectively) and this is of concern because the initial phase
of an acute coronary event carries the greatest risk of sudden
death. This delay was longer if the patient did not consider
the symptoms serious, and total delay was shorter if
symptoms were recognised as cardiac in origin. It seems,
therefore, that the interpretation of symptoms by the
patient'’, as well as their severity, is of paramount
importance in minimising delay. However only 20% of rural
and 33% of urban patients considered their symptoms to be
heart related, in contrast to a recently published Swedish
study where three—quarters of the patients interpreted their

symptoms as cardiac in origin''.

The total median delay (4.25 hours for rural and 4.75 hours
for urban patients) was longer than in other northern
European studies (range, 2.2-3.88 hours)*”*. Recent data
also show marked geographic differences in the extent of
pre-hospital delay in patients with ST-segment and non ST-

segment elevation acute myocardial infarction®.

Whether a history of CAD is related to delay is
controversial. Some investigators have reported that this

25’26, while others have found it to be

does not affect delay
associated with shorter delay®’. The latter was the case in the
present study, where a history of CAD proved to be an
independent factor for shortening both patient-related and
total delay. Although previous studies have reported no
25’26, the findings of the

present study regarding sex are consistent with others that

relationship between sex and delay

have concluded women delay longer than men*®. Ottesen et
al** reported that women had a longer pre-hospital interval,
caused by prolonged physician and transportation delay.
However, in another study” the investigators reported that
the most significant reasons for delay among women were
atypical presentation of symptoms, severity of presenting

symptoms, and incorrect attribution of symptoms.

It should be noted, however, that comparisons among studies
may not be easy due to differences in the components of

delay and the characteristics examined. In addition to

© I Vavouranakis, A Fanioudaki, E Lamprogiannakis, I Baltzakis, K Sidiropoulou, E Porfiri, ES Ganotakis, 2010. A licence to publish this

material has been given to ARHEN http://www.rrh.org.au

7



The Irternational Electronic Journal of Rural and Rermote Health Research, Education Practice and Policy

cultural differences other factors, such as the overall
incidence of CAD and the level of public awareness
concerning acute myocardial infarction, may vary among
countries. Continued improvements in the way emergency
medical systems are organised (including the availability of
on-site thrombolysis in health centres or in ambulances) are
essential to improve patient care. However, if patient-related
delay does not lessen significantly, the impact of such
improvements on the overall care of patients with acute

coronary syndromes will be less than optimal.

Educating the general public as well as patients at risk of
CAD about the symptoms of acute coronary syndrome and
the possibility of early treatment could be beneficial,
although the impact of previous (mostly short-term)
educational campaigns appears to be moderate™. It may be
that long-term, low intensity campaigns (even starting in
schools) that increase awareness of CAD in the community

would be more effective.
Study limitations

The number of patients studied was not large, partly due to
inclusion criteria that required participants to be confirmed
as having had a myocardial infarction and to be hospitalized
alive in either hospital during the period of the study. This
may have limited the findings. Biased information from the
patients cannot be excluded. Although many of the findings
are consistent with studies from other countries, the study

was limited to one region of Greece.

Conclusion

In conclusion, the study has a number of findings of note.
Rural patients, despite being older and less educated than
their urban counterparts, did not delay longer in seeking
assistance, although they were delayed longer in reaching

hospital once they obtained assistance.

The interpretation of symptoms as serious or heart-related
shortened the delay for both groups but it is still

unacceptably long for this region of southern Europe.

Finally, in addition to educational programs promoting early
and correct recognition of cardiac symptoms, the National
Health System in rural Greece needs to move towards a more
effective system of dealing with emergencies such as

myocardial infarction.
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