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Abstract Background: Early presentation is desirable in all cases of acute prolonged chest pain.

Causes of delayed presentation vary widely across geographic regions because of different patients’

profile and different healthcare capabilities.

Objectives: To detect causes of delay of Non-ST elevation acute coronary syndrome (NSTE-ACS)

patients in our country.

Methods: Patients admitted with NSTE-ACS were included. We recorded the time delay between

the onsets of acute severe symptoms till their arrival to the hospital (Pre-hospital delay). We also

recorded the time delay between the arrival to hospital and the institution of definitive therapy (hos-

pital delay). Causes of pre-hospital delay are either patient- or transportation-related, while hospital

delay causes are either staff- or system-related.

Results: We recruited 315 patients, 200 (63.5%) were males, 194 (61.6%) hypertensives, 180 (57.1%)

diabetics, 106 (33.7%) current smokers and 196 (62.2%) patients had prior history of cardiac dis-

eases. The mean pre-hospital delay time was 8.7 ± 9.7 h. Sixty-six percent of this time was due to

patient-related causes and 34%of pre-hospital delay time was spent in transportation. Themean hos-

pital delay time was 2.3 ± 0.95 h. In 89.8% of cases, the hospital delay was system-related while in

10.2% the reason was staff-related. The mean total delay time to definitive therapy was 11.0 ± 9.8 h.

Conclusion: Pre-hospital delay was mainly patient-related. Hospital delay was mainly related to

healthcare resources. Governmental measures to promote ambulance emergency services may reduce

the pre-hospital delay, while improving the utilization of healthcare resources may reduce hospital

delay.
� 2017 Egyptian Society of Cardiology. Production and hosting by Elsevier B.V. This is an open access

article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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1. Introduction

Cardiovascular disease (CVD) is still the leading cause of
death among Europeans and worldwide. The Global Burden

of Disease study estimated that 29.6% of all deaths worldwide
were caused by CVD in 2010, double the number of deaths
caused by cancers.1

Non-ST elevation ACS myocardial infarction (NSTE-ACS)
and unstable angina (UA) account for about 2.5 million hospi-
tal admissions annually worldwide.2

There are variations in the standard of care and quality of

practice in different countries secondary to economic and
social differences across the world. Indian patients with ACS
have a higher rate of STEMI (61%) than do patients in high

income countries (15–25%). The median time from symptoms
to hospital was 360 min (several times higher than in the US
and other high income countries).3 Time is a crucial issue in

the management of high-risk acute coronary syndromes. Dur-
ing the last few decades, we have learned that, in the setting of
an ACS, time means saved myocardium.4 Recent ESC guideli-

nes indicate that very high-risk patients should be treated
within two hours while high-risk patients should be treated
within 12 h of hospital presentation.5

There is a paucity of data on the delay in NSTE-ACS treat-

ment in developing countries.
A number of factors are involved in the delay between the

onset of ACS and the start of various treatments: patient

beliefs, preferences, access to care, family and social support,
trust in medical services, transportation, availability of quali-
fied physicians or nurses, availability of medications, catheter

lab and consumables.
Pre-Hospital delay is the time from onset of symptoms till

arrival to the point of definitive care. In some European

countries such as Britain and Sweden, pre-hospital delay
times are notably longer than those reported in the United
States.1

Hospital delay is defined as the time from arrival to the

point of definitive care till the start of guideline determined
medical therapy.

The delay in treating ACS varies widely across different

countries.6

Given the lack of current data for extent of pre-hospital
and hospital delay in our patients with an ACS from different

population settings, we decided to study the extent and causes
of pre-hospital and hospital delay.7
2. Methods

In this prospective observational study, we recruited 315
hospitalized consecutive NSTE-ACS patients from two
University Hospitals. Patients were recruited over the period

of 18 months, from August 2013 to February 2015. We
excluded patients in outpatient clinic not requiring hospitaliza-
tion, patients with mental disability and patients unwilling to

share personal, social or medical information. The protocol
was approved by the institutional ethical committee, in
accordance with the ethical standards laid down in the

Declaration of Helsinki. All patients signed an informed
consent.
2.1. Delay was divided into two major parts

*Pre-Hospital delay: was defined as the time from
onset of symptoms suggestive of ACS till arrival to the point
of definitive care; namely hospital emergency department

(ED).
The causes of delay were classified into:

1. Patient-related (Decision delay): was defined as the time

from onset of symptoms until the patient decided to seek
medical help. This delay depends mainly on patient’s ideas,
beliefs, personality type, socioeconomic status, level of

education, marital status, home companions, gender, age,
prior illness, family history of ACS, and similar condition
in relatives or acquaintances.

2. Transportation-related: was defined as the time
between decision to seek medical care and arrival to the
ED. It was mainly affected by mode of transport and

traffic.

Arbitrary, we further subdivided the prehospital
delay into delay > 2 h and < 2 h (we chose the 2 h period as

the average period for a patient to reach the first medical
facility).

*Hospital delay: was defined as the time from arrival to the
hospital ED till the initiation of guideline-directed therapy
namely the loading of dual anti-platelets, heparin, nitroglyc-

erin infusion or GP IIb/IIIa blocker whichever earlier.
The expected causes of hospital delay were classified into

1. Staff-related: failure to diagnose, delayed diagnosis, inertia
to treat or technician/nurses-related causes.

2. System-related: unavailable medical devices, lack of sup-
plies, bureaucratic reasons or shortage of beds.

2.2. Data collection

Patients with NSTE-ACS were questioned using standardized
questionnaire form.

Patients were asked fixed questions with standard sequence.

Questions included social and demographic factors, clinical
parameters and risk factors, contextual influences, the acute
perception of symptoms, mode of transportation and time of

delay from chest pain to start conclusive therapy. Clinical
diagnosis was obtained and confirmed by ECG and laboratory
results of troponin, CK and CKMB. Time of arrival to ER,
time of Admission and time of Heparin/Nitroglycerin/GP

IIb-IIIa Blocker therapy were obtained from documented files,
nurses and doctors. Diagnosis of NSTE-ACS was made
according to the most recent guidelines.8,9

Data collected included personal data, level of education,
working status, social condition and accommodation status,
questions about cardiovascular risk factors and prior history

of ischemic heart disease.
Other questions focused on description of the current

attack of ACS, stressing on the timings of events and causes
of delayed response to symptoms and mode of transportation.

The in-hospital delay times were derived from the patient’s
file.



Table 2 Prehospital delay times according to the location of

first medical help.

Location of first

medical help

No. of

patients

Mean prehospital delay

± SD (h)

University Hospital 228 7.5 ± 9.1

Public Hospital 34 11.6 ± 9.1

Insurance Hospital 3 8.8 ± 1.4

Private Hospital 15 17.3 ± 16.8

Private clinic 35 10.5 ± 8.1
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2.3. Statistical analysis

The sample size was calculated to be 315 patients. The sample
size was calculated to achieve a 95% confidence level on a pop-
ulation with characteristics similar to the Brazilian/Argen-

tinian population of the GRACE registry.6 Continuous
variables were presented as mean values ± standard deviation.
Categorical variables were presented as absolute and relative
(%) frequencies. P values of less than 0.05 were considered sig-

nificant. The analysis of data was done by an SPSS 18.0 pro-
gram. Comparison of means was done using the independent
sample t-test. Chi-square cross tabulation test was used to

compare different categorical variables.
Table 1 The demographic and social characteristics of

patients.

Demographic and socioeconomic

status

Patients with NSTE-ACS

(n= 315)

Age (yrs.)

(Mean ± SD) 57.0 ± 9.8

Male gender 200 (63.5%)

Residence

Cairo 217 (68.9%)

Beni Suef 98 (31.1%)

Illiterate 68 (21.6%)

Unemployed 91 (28.9%)

Atherosclerotic risk factors

– Hypertension 194 (61.6%)

– Diabetes 180 (57.1%)

– Current smoker 106 (33.7%)

History of cardiovascular diseases 196 (62.2%)

Fig. 1 A diagram demonstrating the delay times from onset
3. Results

The characteristics of the included patients are shown in

Table 1.
Chest pain started at home in 217 (68.9%) patients but only

14 (4.4%) patients called for an ambulance. The ambulance

responded in only 9 patients (2.9%). Eventually, patients went
to hospital using their private cars (n = 135, 42.9%), taxi cab
(n= 131, 41.6%) or by a public bus (n = 39, 12.4%).

The mean of pre-hospital and hospital delay times is

depicted in Fig. 1.
Most of our patients first sought medical advice at a univer-

sity hospital (n= 228, 72.4%) and rest of patients sought first

medical help at public hospitals (n= 34, 10.8%), private clin-
ics (n = 35, 11.1%), private hospitals (n= 15, 4.8%) and
insurance hospitals (n = 3, 1%). The decision taken at the first

medical facility in most of the patients (72.2%) was admission
for treatment. Most of the patients had reached the first med-
ical facility later than 2 h (n = 247, 78.1%).

Patients who sought help in more than one medical facility

before reaching the destination hospital of definitive medical
of chest pain till definite therapy. ER; Emergency Room.



Table 3 Causes of prehospital and hospital delay.

Causes of delay Frequency

number (%)

Prehospital delay
*Patient-related reasons

1. Symptoms related:

– Symptoms come and go, spontaneously;

thought will disappear

94 (29.8)

– Attributed symptoms to non-cardiac origin 50 (15.9)

– Symptoms were not severe 58 (18.4)

2. Social and system related:

– Didn’t find an escort 47 (14.9)

– Social reasons 7 (2.2)

– Don’t like going to physicians 18 (5.7)

– Financial reasons 3 (1)

– Nearest medical facility is far 7 (2.2)
*Transportation-related reasons

Traffic and transportation 283 (89.8)

Waiting your turn in the medical facility 32 (10.2)

Hospital Delay

� Staff related

– Assisting staff delay (technician/nurses) 21 (6.7)

– Physician inertia 11 (3.5)

� System related

– Bureaucratic 77 (24.4)

– Financial (reimbursement) reasons 42 (13.3)

– Laboratory 40 (12.7)

– Shortage of beds 119 (37.8)

– Lack of equipment 1 (0.3)

– Patients/Family reluctance 4 (1.3)
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therapy, showed significantly increased prehospital delay time
(p < 0.001), as demonstrated in Table 2.

Most of the prehospital delay time (66%) was due to
patient’s related reasons; before deciding to go to hospital.
On the other hand in hospital delay, 89.8% of time delay

was system-related.
The detailed causes of delay are represented in Table 3.
Table 4 demonstrates the difference between patients who

came early (<2 h) and those who came late (>2 h).

4. Discussion

The burden of cardiovascular disease in our country is quite
large and is on the rise. According to the latest WHO data
published in 2012, coronary artery disease reached 20.5% of
Table 4 Profile of patients according to their prehospital delay tim

Variable Prehospital delay 6 2 h (n= 68)

Age (Mean ± SD) 56.0 ± 9.7

Sex (male) 48 (69.6%)

HTN 39 (56.5%)

DM 45 (65.2%)

History of IHD 37 (53.6%)

Current smoker 25 (36.2%)

Prehospital delay time (h) 1.6 ± 0.5

Hospital delay time (h) 2.1 ± 1.0

Total delay time (h) 3.7 ± 1.1
the total deaths in our country; this ranks it as number 23 in
the world.10

In the present study, the incidence of NSTE-ACS present-

ing to our Coronary Care Unit uncovers only the tip of the
iceberg.

In NSTE-ACS the myocardial cell injury can occur after

20 min of ischemia. Reducing the time to treatment and max-
imizing myocardial salvage in keeping with the mantra that
‘‘time is muscle” present a logistic challenge.11 So, as time is

an important element, this study focuses on causes of pre-
hospital and hospital delay in management of patients with
NSTE-ACS.

The study showed that only about 1/5 of ACS patients

arrived to hospital in less than 2 h after symptom onset. We
chose the 2 h limit as it seems a suitable time for instituting
medical treatment and saving the myocardium.

In a similar study in Pakistan, 36% of patients arrived
before 3 h of symptom onset.12 In Iran 43.2% reached
1–6 h after symptom onset.13 Song has reported a delay of

more than 2 h in 55.4% and more than 6 h in 20.3% of
patients.14 The median pre-hospital delay in four hospitals
in London was 2 h and in five hospitals in USA, this time

was 4.25 h.15

The mean prehospital delay in this study was 8.7 h, which is
longer than that represented in The GRACE study which
showed a median pre-hospital delay time of 4.0 h in Argen-

tina/Brazil, 2.5 h in Australia/New Zealand, 3 h in Europe
and 2.7 h in United States/Canada.6

Several factors were associated with longer pre-hospital

delay in our patients with NSTE-ACS, including middle age,
male gender, unemployed, with medical history of hyperten-
sion, previous diagnosis of heart disease and current smokers.

These factors have associated with prolonged delay in observa-
tional two big studies by GRACE6 and Elbarouni et al.16 who
have specifically evaluated the delay times among patients with

NSTE-ACS.
The study demonstrates that most of the prehospital delay

was related to the time taken by the patient before deciding to
go to hospital, which implies the lack of proper medical aware-

ness in the population, while most of the hospital delay was
related to problems in the system, speaking of the need to
improve our hospital emergency system.

The profile of patients who came early to hospital (prehos-
pital delay <2 h) was quite similar to those who came late
(>2 h). Strange enough, patients who came to hospital late,

had longer hospital delay time. We don’t have a clear explana-
tion for that; probably late presenters might have had milder
es.

Prehospital delay > 2 h (n = 247) P value

57.3 ± 9.8 0.3

152 (61.5%) 0.2

155 (62.7%) 0.3

135 (54.7%) 0.1

159 (64.4%) 0.1

81 (32.8%) 0.7

10.7 ± 10.1 <0.001

2.3 ± 0.9 0.1

13.0 ± 10.2 <0.001
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symptoms. Another explanation could be physician inertia to
start early treatment in patients with delayed presentation.

In summary the prolonged delay times impose risk on

myocardial health and this may increase the cost of hospital
stay and subsequent drug treatment. All efforts should be
directed to reduce these delay times, at least to the interna-

tional recorded figures. There should be planned educational
programs about the alarming symptoms of ACS and the ben-
efits of early seeking medical care. Raising public awareness

may help to reduce patient-related prolonged pre-hospital
delay times.

We also need Governmental efforts to promote efficient
ambulance system services and to set traffic rules to reduce

crowding and allow easy and fast hospital access.

4.1. Limitations

The sample size was relatively small in comparison with some
other registry studies, recall bias which may distort the patient
estimates of exact timing and the fact that only survivors were

interviewed, thus factors that influenced delay in individuals
who did not survive ACS haven’t been captured.

A larger community based study on the presence of CAD

and its risk factors can demonstrate the bigger picture.
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