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Assessment of time intervals from the moment of
arrival in the emergency department until
performing primary angioplasty in patients with
acute myocardial infarction in Northwestern Iran

Yasin Hosseini'!, Amin Soheili?, Kamal Khadem Vatani?, Azad Rahmani**

Background & Aim: Door-to-balloon time is an important variable on the extent of the necrotic area, the severity of cardiac damage
and the consequences of primary angioplasty in patients with acute myocardial infarction. This study aimed to determine the time
intervals from the moment of arrival in the emergency department until performing primary angioplasty in patients with acute
myocardial infarction was performed. Methods & Materials: This descriptive cross-sectional study was performed on 191 patients
with acute myocardial infarction treated by primary angioplasty in the Madani hospital of Tabriz and Seyed-al-Shohada hospital of
Urmia. In this study the sampling method was convenient and the data gathering tools were included a researcher-made checklist
containing 15 items related to demographic characteristics, history of disease and risk factors, type of transmission, type of pain and
myocardial infarction, general condition and time actions and causes of delayed. After determining the validity and reliability of the
tools, the data were collected and analyzed by statistical software Spss/16. Results: The mean age of participants was 57.41 *
13.67.The mean time interval from the moment of arrival in the emergency department until requesting of the primary angiography
66.62 + 66.67 minutes, and from the moment of arrival in the emergency department until the transfer to the catheterization laboratory
or Cath lab unit (Door-to-balloon) 76.15 + 48.48 minutes were obtained. There was a significant difference between the type of acute
myocardial infarction and the mean door-to-balloon time (P= 0.008). Also, there was no significant difference between the mean door-
to-balloon time in the work shifts of the morning, evening and night (P = 0.66). Conclusion: The mean door-to-balloon time in patients
with acute myocardial infarction referred to the cardiac centers in northwestern Iran was within the standard range.

epigastric region and in some cases it spreads to the arms, abdomen,
back, mandible (lower jaw), and neck (6). In these patients, the most

INTRODUCTION
Coronary artery disease (CAD) is one of the most important health

challenges in human societies (1). It is predicted that this disease will
increase in rate of 120 percent in women and 137 percent in men in
developing countries by 2020 (1, 2). Among coronary heart diseases,
acute myocardial infarction (MI) is the most serious and fatal form of
the disease, which is increasing significantly in developing countries (1,
3). The disease is characterized by stable changes in the ECG as ST
segment elevation and release of myocardial necrosis biomarkers (4, 5).
The most common symptom of acute myocardial infarction is an acute
chest pain that can be felt constrictively in the middle of the chest or
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valuable goal of treatment in the early hours is to restore coronary blood
flow as soon as possible (7-9). The therapies which are currently
available in Iran, including Thrombolytic therapy (streptokinase,
replace, alteplase) and primary angioplasty. Primary angioplasty has
more advantages over thrombolytic therapy like better restoration of
blood flow, locating the lesion and reducing hemodynamic
complications (10). Results of a study showed that, after acute
myocardial infarction the access rate of coronary artery flow restoration
followed by streptokinase administration is almost 40% and followed by
emergency angioplasty is almost 95% if it would be done before or
maximum 90 minutes after getting the patient to hospital (11) and
considering to this reason, currently, the primary and effective treatment
in most of the advanced countries is emergency angioplasty (12, 13).
Evidences show that the duration of ischemia and the delay in the onset
of primary angioplasty are the determinant factors in the success of this
therapeutic approach to the restoration of perfusion and its clinical
consequences in patients with acute myocardial infarction (14, 15). In
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these patients, the duration of the onset of symptoms until the start of
treatment is checked in two separated periods, from the onset of
symptoms to the arrival of the patient to the hospital, "the onset of the
symptoms-arrival to emergency department” and from the time the
patient enters until the insertion of the stent "door- to- balloon™ (16).
Therapeutic measures that have been done to reduce the time of
coronary artery blood flow restoration were in the second period (after
arrival the patient to the emergency department), Because reducing the
duration of the first period (the onset of symptoms till the arrival of the
patient to the emergency department or the ED) is affected by many
factors and it is very difficult in reality, and the focus on reducing this
period is not efficient (17). Therefore, considering the importance of
time in treatment of acute myocardial infarction with primary
angioplasty, and because the period of “"door- to- balloon" was the most
important criterion in primary coronary intervention in the last decade
and is included as a key criterion of the national guidelines of many
countries (18, 19); this study was done to measure the time intervals
from the arrival of patients to the medical centers until primary
angioplasty and some of the clinical factors affecting it.

METHOD

This descriptive cross-sectional study was performed on 191 patients
with acute myocardial infarction treated by primary angioplasty in the
Madani hospital of Tabriz and Seyed-al-Shohada hospital of Urmia in
2017. In this study, all of the subjects were selected through the
convenient sampling method. Sample size by using of Gharakhani and et
al study (20), with a power of test 0.8 and the level of significance 0.05
and finally with considered the possibility of 10% attrition in the follow-
up period was estimated 191 patients. Inclusion criteria included were
confirmation of acute myocardial infarction with ST-segment elevation
by the physician with the record in the clinical document, physical and
psychological (cognitive) abilities of the patient to participate in this
studying and answering questions, residency in the city of Urmia or
Tabriz and give informed consent to participate in the study.

In this study, data gathering tools were included a researcher-made
checklist containing 15 items related to demographic characteristics,
history of disease and risk factors, type of transmission, type of pain and
myocardial infarction, general condition and time actions and causes of
delayed.

To determine the validity of the data collection tool, face content
validity was utilized, so that the tool was provided to 10 qualified
nursing and medical professors in the heart area and after receiving
comments, the necessary amendments were made, and again, by five of
the aforementioned professors were reached final confirmation. After
confirming of validity, the reliability of the data collection tool through
the internal consistency and by using Cronbach's alpha with a sample of
15 patients who were not the main research component, 89% was
obtained.

In this study, the researcher completed the data collection tool
through the question from the patient or his / her family, the study of
medical records, and emergency registration forms. Also, how to
calculate the time interval from referring to the medical center until
intervention was measured by the time of computer admission until the
record intervention request time.

After getting permission from the research-technology deputy and
the Regional Ethics Committee of Tabriz University of Medical
Sciences (code No. 22.35), the researcher with coordination the nursing
offices and the authorities of emergency departments and cardiac care
units acted to sampling and data collection. The researcher, after

introducing himself to the research subjects and explaining the
objectives, received informed consent from them and assured that the
information obtained would remain confidential.

Data analysis was performed using descriptive statistics (mean and
standard deviation). After examining the normal distribution of variables
by Kolmogorov test, nonparametric tests (Mann-Whitney, Kruskal-
Wallis and Spearman correlation) were used. SPSS software version 16
was used for data analysis. Also, the significance of the data was set at
the p-value of 0/05.

RESULTS

In total, 191 patients with acute myocardial infarction treated with
primary angioplasty with an average age of 57.41 + 13.66 participated in
this study, which 79.1% were male. Also the most commonly diagnosed
acute myocardial infarction was anterior (Table 1). Table (2) shows the
intervals from the moment of patient arrival until performing the
primary angioplasty by the separate steps taken. In total, the mean time
interval from the moment of arrival in the emergency department until
requesting of the primary angiography (66.62 + 66.67) minutes, and
from the moment of arrival in the emergency department until the
transfer to the catheterization laboratory or cath lab unit (76.15 + 48.48)
minutes were obtained.

The mean time interval from the moment of arrival of patients to the
cardiac centers until the determination of treatment in the emergency
department, (21.24 + 14.94) was obtained, that based on the average
percentage share of time intervals, the greatest proportion were related
to the time interval between visit of the emergency physician until the
relevant service visit (22%) and the time interval between the relevant
service visit until the determination of treatment in the emergency
department (41%), Figure (1).

In the present study, the mean door-to-balloon time in male and
female patients was 71.45 + 6859 and 93.89 + 93.93 minutes
respectively. According to Mann-Whitney test, there was no significant
difference in mean door-to-balloon time between male and female
patients (P = 0.52).Also, based on the Spearman correlation test, there
was no significant correlation between age of patients and the mean
door-to-balloon time (p = 0.23, r = 0.08).

The Kruskal Wallis statistical test showed a significant difference
between the type of myocardial infarction and the mean door-to-balloon
time (P = 0.008). This mean time in patients with acute anterior Ml
(63.73 £ 49. 49), acute inferior MI (102.54 + 111), acute lateral MI
(146.83 + 13.13), extensive MI (54.56 + 26.83), acute anterolateral Ml
(67.9 + 36.36), acute inferior-posterior Ml (45 + 22.17), right ventricular
posterior- inferior MI (35/15 + 35/44), right Inferior ventricle M1 (14/66
+ 75/74) and), anteroseptal acute M1 (95/95 + 70/102) were obtained.

Among the mean of the three time intervals: from the moment of
arrival of patients to the cardiac centers until the determination of
treatment in the emergency department (P = 0.95); from the moment of
arrival in the emergency department until requesting of the primary
angiography (P = 0.60); and door-to-balloon time (P = 0.06), in the work
shifts of the morning, evening and night, no significant difference was
found Table (3).

DISCUSSION

Based on the results of this study, the mean time interval from the
moment of arrival of patients to the cardiac centers until the
determination of treatment in the emergency department was 21.24 +
14.94. Despite the fact that the longest part of this period is devoted to
the time interval between a physician visit to determine the patient's
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Table 1 Comparison of qualitative demographic characteristics of research units

Variables Frequency (percent)
Gender Female (79/1)151
Male 40 (20/9)
Single 2
Marital status Married 170 (89)
Widow 19 (9/9)
Place of living Urban 150 (78/5)
Village 41 (21/5)
llliterate 22 (11/5)
Reading Writing 49 (25/7)
Level of Education Under the diploma 42 (22)
diploma 46 (24/1)
Academic degree 32 (16/8)
Anterior 71 (37/2)
Inferior 33 (17/3)
Lateral 12 (6/8)
Type of myocardial Extensive 11 (5/8)
infarction Ante_rolateral _ 10 (5/2)
Inferior-Posterior 6 (3/1)
Right Ventricular Posterior- Inferior 14 (713)
Right Inferior Ventricle 29 (15/2)
Anteroseptal 4 (2/1)
Table 2 The mean time intervals from the moment of patient arrival until performing the primary angioplasty
Time intervals Minimum Maximum Mean + SD (min)
Entrance to the triage 1 3 1/19+0/42
Duration of hospital triage 1 4 1/36+0/56
Triage until emergency physician visit 1 25 2/20+2/08
Visit of the emergency physician until performing the treatment 1 10 3/15+1/77
Visit of the emergency physician until the relevant service visit 1 15 4/58+2/48
Relevant service visit until the determination of treatment 1 50 8/32+7/09
From the moment of arrival of patients to the cardiac centers until
the determination of treatmentl?n the emergency department ! 174 ZNZALTARE
From th_e moment o_f arrival |n_the emergency department until 3 532 37/66+62/66
requesting of the primary angiography
From the moment of arrival in the emergency department until the
transfer to the catheterization laboratory or cath lab unit (Door-to- 18 592 76/15+71/48
balloon)
relevant service visit until
the determination of Entrance to the triage (6%) |
treatment (41%)
triage (6%)

wisit of the emergency
physician until the
relevant service visit
(229%)

Triage until
emergency physician
visit (10%)

visit of the emergency
[ physician until
performing the
treatment (135%)

Figure 1 Share of time intervals from the moment of arrival of patients to the cardiac centers until the determination of treatment in the emergency

department

© 2018 Discovery Publication. All Rights Reserved. www.discoveryjournals.org | OPEN ACCESS

S
)
LN
&
£



ARTICLE

Table 3 Comparison of the mean time intervals (min) in the different work shifts

Intervals (min) Mean + SD (min) Kruskal
Work shifts Morning Evening Night Wwallis
From the moment of arrival of patients to the cardiac centers
until the determination of treatment in the emergency 21/64+17/84 20/69+9/37 20/78+11/24 P =0.95
department
From the moment o_f arrival in the emergency department until 38/73+68/76 40/62+69/93 31/98+33/24 P =060
reqguesting of the primary angiography

From the moment of arrival in the emergency department until 76/38+43/77

the transfer to the catheterization laboratory or cath lab unit 74/95+79/25 78/97+73/96 - P =0.06
(Door-to-balloon)

treatment and the final decision for primary angioplasty, In sum, this
mean time seems appropriate for attending a physician, checking the
clinical manifestations and diagnostic and para-clinical tests. For
performing primary (emergency) angioplasty, facilities such as
equipping catheterization laboratory and expert personnel and hospital
operator is required, which all in all can return the blood flow to the
blocked artery in less than 90 minutes after the arrival of the patient to
the hospital and this time interval is called a door to balloon time(21). In
this study, the mean time interval from the arrival of patients to ED till
be transferred to the catheterization unit for primary angioplasty was
76.15 + 71.48 which was standard and acceptable. The "door- to-
balloon" time interval is an important variable on the extent of the
necrotic area, the severity of cardiac tissue damage, and the
consequences of primary angioplasty in patients with acute myocardial
infarction(22).In a study by Fallah (1394) which was done in three
educational hospitals in Tehran, the mean of this time interval was 10.46
+ 62.37 which was 14.16 minutes more than the standard time(21);
while the mean of this interval in this study was estimated 13.85 minutes
less than the standard time. In explanation of this finding, several factors
can affect, which one of the most important of them is the time(14). This
study was carried out two years after the study of Fallah, which the
facilities and equipment, personnel skills and people awareness of
timely referring to the medical centers may be improved over the time.
The results of Mentias study (2015), also showed that over the time, the
time period of "door- to- balloon" dropped from 135 minutes in 2009 to
38 minutes in 2014(23). In this study, the mean time of "door- to-
balloon™ in patients with lateral and inferior acute myocardial infarction
was higher than other types and was much higher than standard time.
This finding may be due to limitations of the ECG and its correct
interpretation by the physician and the medical personnel. In order to
reduce this time interval and reach the accepted standard, ECG should
not be used as the only diagnostic tool for heart diseases, because many
heart diseases cannot be diagnosed by the ECG (24). Measures that can
reduce the rate of failures in these patients included patient history and
accurate patient examination, along with request for specific tests and
serial ECG (24, 25). In this study, there was no significant statistical
difference between the mean time of “door- to- balloon” in morning,
evening and night shifts. But the results showed that this time period
was two to three minutes lesser in the morning shift in comparison with
the evening and night shifts. In explanation of the finding reason, some
cases such as the presence of a physician, the presence of experienced
staff, adequate facilities, and a suitable and comfortable coordination for
giving the medical treatments and cares for the patient in the morning
shift in comparison with other shifts can be pointed out.

One of the most important limitations of this study was the gender
composition of the samples. Because most of the samples in this study

were women, It is suggested that a study with a wider time period and
the same gender composition would be done so that it is possible to
compare the time of "door-to-balloon" between male and female patients
and the factors affecting it in each of them.

CONCLUSION

Despite the fact that the mean time of "door- to- balloon™ in patients
with acute myocardial infarction referred to cardiac centers was within
the standard range; but this time interval was longer than the standard
time in patients with lateral and inferior acute myocardial infarction. It
seems that carrying out similar studies on a large scale for checking the
time interval between "door- to- balloon" and effective factors on it in
these patients is particularly necessary, which with identifying the
affective factors that leading to reducing the complications of the
disease led to the improved of the quality of life and increased the
longevity of these patients.
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