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ABSTRACT

Objective: To investigate the golden-time-awareness of and the 
necessary actions in response to acute myocardial infarction among 
the general public.
Methods: This study was conducted with the use of a descriptive 
research design and convenience sampling. A sample of 800 
subjects, using self-structured knowledge questionnaires, was 
selected for data collection and analysis. The study was conducted at 
Dr. M.G.R. Educational and Research Institute, India, from February 
to November 2022. Awareness of myocardial infarction symptoms 
and intervention timeline (the golden time) was investigated. A 
multivariate logistic regression analysis was performed to identify 
the demographic factors affecting the recognition of the golden time 
of acute myocardial infarction.
Results: A total of 800 subjects were included. Among the subjects, 
367 (45.8%) were male, 433 (54.2%) were female, and 443 (55.3%) 
participants failed to recognize the golden time. Our multivariate 
logistic regression analysis showed that people with a bachelor’s 
degree (OR=0.41, 95% CI: 0.23-0.74, P=0.03) and a high school 
level diploma (OR=0.55, 95% CI: 0.31-0.97, P=0.03) are more likely 
to know about myocardial infarction (golden time) than illiterate 
people. Additionally, people who are employed (OR=0.59, 95% 
CI: 0.41-0.85, P=0.05) are more likely to know about myocardial 
infarction (golden time) than those who are not.
Conclusions: The majority of people in the awareness group realize 
that taking myocardial infarction patients to the hospital would be the 
best course of action. The unawareness of the ideal treatment window 
for myocardial infarction may cause a delay in seeking medical 
attention, which can lead to an increase in mortality and morbidity. 

KEYWORDS: Heart attack; Intervention timeline; Symptoms; 
Treatment; Myocardial infarction; Percutaneous coronary interven-
tion

1. Introduction

  Primary percutaneous coronary intervention (PCI) is the 
preferred choice of treatment for ST-segment-elevation myocardial 
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Original Article

Significance

Lack of recognition of the golden time can lead to delayed treatment 
of myocardial infarction, which can increase mortality and morbidity. 
To reduce deaths and cardiac arrests, early recognition of myocardial 
symptoms and prompt treatment-seeking behaviors should be 
promoted. The majority of people in this study (awareness group) 
realized that taking myocardial infarction patients to the hospital 
would be the best course of action.
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infarction[1]. Treatment delays can be used to evaluate the quality of 
care and can negatively impact patient outcomes[2]. The treatment 
delay is defined as the time from the onset of symptoms to the first 
medical contact; the prehospital system delay is defined as the time 
from the first medical contact to the arrival at a PCI-ready hospital; 
and the in-hospital delay is defined as the time between arrival at a 
PCI-ready hospital and balloon inflation[3,4].
  The early recognition of symptoms and prompt medical attention 
are essential to prevent adverse clinical outcomes in patients with 
myocardial infarction (MI)[5]. Percutaneous transluminal coronary 
angioplasty and stent placement within 90 min of the onset of pain 
are the optimal treatments for MI[4]. However, inadequate awareness 
of MI symptoms may lead to treatment delays and adverse health 
events. The reasons causing treatment delays include patients’ lack 
of knowledge of MI symptoms, denial, fear, or unwarranted trust 
in self-management. Lack of awareness of symptoms can lead 
to a patient’s delay in summoning emergency services and affect 
treatment options like percutaneous angioplasty[6,7].
  In spite of significant awareness research on MI, many issues about 
MI in the general population remain unsettled, including knowledge 
of early symptoms and appropriate responses to acute myocardial 
infarction (AMI). We carried out this study to explore the golden-
time-awareness of and the necessary actions in response to AMI 
among the general public.

2. Patients and methods

2.1. Study setting and design

  The study was conducted at the Dr. M.G.R. Educational and 
Research Institute, India, from February to November, 2022, using a 
quantitative approach and a descriptive research design.

2.2. Ethical approval
 
  The study plan was submitted to the Institutional Ethics Committee, 
and ethical clearance was granted (No: 472/2022/IEC/ACSMCH). 
During the data collection phase, the subjects were asked to sign an 
informed consent form. The confidentiality and anonymity of the 
respondents were assured. 

2.3. Recruitment

  The population of this cross-sectional research consists of people 
aged 18 years and over living in India. The data were collected from 
February 2022 by undertaking a street survey among the residents 
of Chennai, Tamil Nadu, India. Different locations were chosen in 
the city (markets, malls, shopping streets, etc.) based on the presence 
of a relatively large number of passers-by. However, we avoided 
places where people would rush, such as train or bus stations. We 

selected different places in different parts of the city so that there 
would be a variety of socioeconomic backgrounds among the place 
settings. The survey team collected data in each location using paper 
surveys. All of the staffs who collected data were previously trained 
in how to administer the survey in a standardized way (for example, 
asking questions in a literal way, and making sure to know which 
questions needed to be asked openly). We asked a random passer-by 
to participate in the study, namely each third individual, in order to 
avoid including people from the same group (such as husband and 
wife). 
  All adults who had provided their informed consent and were 
at least 18 years old were included in this study. Adults aged <18 
years, those who have not given consent, and those who were not 
responded to the questionnaire were excluded from the study. The 
study also excluded patients with a history of intellectual disability, 
or previous percutaneous transluminal coronary angioplasty, or 
coronary artery bypass graft surgery.
  The number of respondents in our study was 801. One questionnaire 
was stopped early, which made it unfit for use in the analysis. The 
final sample of total usable questionnaires was 800 (Figure 1).

2.4. Survey

  Data were collected in the interview method, using self-structured 
questions for each subject, including an examination of socio-
demographic data and a question on early symptoms and appropriate 
responses to AMI. A total of 24 questions were asked for each 
subject.

▼

Those who stopped 
the questionnaire early 
were excluded (n=1)

▼

Awareness group 
(n=357)

Participants included for analysis (n=800)

▼

A total of 801 participants identified through convenience 
sampling at the Dr. M.G.R. Educational and Research 

Institute, India, from February to November, 2022

▼

▼

Unawareness group 
(n=443)

Figure 1. The study flowchart.
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2.4.1. Awareness of myocardial infarction symptoms
  An individual’s awareness of MI was assessed by their responses 
to the question: “Which of the following are symptoms of a heart 
attack?” (1) sudden pain or discomfort in the jaw, neck, or back; (2) 
weakness or dizziness; (3) sudden pain or discomfort in the chest; 
(4) sudden disturbance of vision in one or both eyes; (5) sudden pain 
or discomfort in the arms or shoulders; and (6) sudden shortness of 
breath.

2.4.2. Response to intervention timeline (golden time) for 
myocardial infarction
  In response to the question, the level of awareness of each 
participant about the intervention timeline, the golden time of MI 
was assessed: “Are you aware of the golden time to reach a hospital 
for myocardial infarction treatment?” (1) <90 mins; (2) 90-180 mins; 
(3) >180 mins; (4) Do not know. 
  Based on the response to the awareness of the golden time of MI, 
the participants were divided into two exclusive subgroups: the 
unawareness group, in which the participants indicated that the 
golden time is 90-180 mins, >180 mins and do not know, and the 
awareness group, in which the participants identified the golden time 
as <90 mins.

2.5. Primary and secondary outcomes

  Lack of recognition of the golden time by lay people can lead 
to delayed treatment of an MI, which can increase mortality and 
morbidity. The primary outcome includes recognition of the golden 
time. The secondary outcome includes early symptoms recognition 
and prompt treatment-seeking behavior.

2.6. Statistical analysis
 
  Statistical analysis was carried out using the SPSS 20.0 software. 
Among the nominal variables, the number and percentage were 
presented. A Chi-square test was used to compare the nominal 
variables between groups. A multivariate logistic regression analysis 
was performed to identify the factors affecting the probability of 
belonging to the aware or unaware groups. A significance level of 
P<0.05 was used. According to the 2011 data from the office of 
Registrar General & Census Commissioner, India, the population 
living in India was 1 210 854 977[8]. Accordingly, we calculated the 
sample size using the OpenEpi Version 3 Program based on unknown 
prevalence to be 384 at 50% prevalence and 95% confidence 
interval. The draft questionnaire was presented to an expert panel 
of five academic staffs from the discipline of clinical cardiology. 
The panel determined that the questionnaire was valid and reliable. 
A pilot study was conducted to determine the consistency and 
reliability of the questionnaire. The results were satisfactory, with an 
alpha value of 0.68. To ensure accuracy of the findings of the main 
study, participants of the pilot study were excluded.

3. Results

3.1. Socio-demographic parameters of the study population

  Regarding demographic characteristics, 45.8% were men and 
54.2% were women, and the majority (53.2%) of them were in the 
age group of 20-29 years, followed by 12.7% in the age group of 
30-39 years, 24.3% in the age group of 40-49 years, 7.3% in the age 
group of 50-59 years, and 2.5% in the age group of more than 60 
years. The mean age of the participants was (33.3±12.0) years.
 A majority of participants, 409 (51.2%), had bachelor’s degrees as 
their highest educational level, followed by 37.0% from high school 
and 11.8% illiterate. In our study, 336 were employed (42.0%) 
and 464 were unemployed (58.0%). Among all participants, 5.8% 
were current smokers, 9.6% were current drinkers, and 15.9% had 
hypertension, as shown in Table 1.
  Sources of MI information were obtained mostly from the 
following: TV (142, 17.8%), internet (85, 10.7%), books (141, 
17.6%), and friends & others (161, 20.1%). Less information was 
obtained through smart device applications such as social media (19, 
2.3%) and seminars (25, 3.1%) and by health care professionals (62, 
7.8%). While the least information was obtained through posters/
leaflets (4, 0.5%), as shown in Supplementary Table 1. 

3.2. Awareness of myocardial infarction symptoms

  Of the total participants, 55.4% of the participants failed to 
recognize the golden time, while 44.6% recognized it, as shown in 
Table 2.
  We compared the six symptoms of MI and found that the 
awareness group showed slightly higher awareness of the 
symptoms of “shortness of breath, weakness and dizziness” 
than the unawareness group, but the unawareness group showed 
slightly higher awareness of the other two symptoms relative to the 
awareness group (discomfort in the jaw, disturbance of vision) with 
no statistical difference (P>0.05). Furthermore, both groups had a 
similar awareness of the symptoms of “discomfort in the chest” and 
“discomfort in the arms”.

3.3. Treatment-seeking behavior at the onset of myocardial 
infarction

  The majority of participants (59.1%) in the awareness group 
identified the appropriate course of action as taking them to the 
hospital, compared to the unawareness group, with no statistical 
difference (P>0.05). However, other actions (8.1%) were the second 
most typical course of action compared to the unawareness group. 
Furthermore, nearly <30% of participants in both groups identified 
calling an ambulance as an appropriate response (Table 3).
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3.4. Predictors of awareness of golden time to reach hospital 
for treatment of acute myocardial infarction

  We used multivariate logistic regression to determine which factors 
affect whether or not people know about MI (golden time). The 
results showed that that people with a bachelor’s degree (OR=0.41, 

95% CI: 0.23-0.74, P=0.03) and high school level diploma 
(OR=0.55, 95% CI: 0.31-0.97, P=0.03) are more likely to know 
about MI (golden time) than illiterate people. Additionally, people 
who are employed (OR=0.59, 95% CI: 0.41-0.85, P=0.05) are more 
likely to know about MI (golden time) than those who are not (Table 
4).

Table 1. Sociodemographic variables of the study population (n, %).

Variables Total (n=800) Awareness group (n=357) Unawareness group (n=443) χ2 P
Sex
  Male 367 (45.8%) 139 (39.0%) 228 (51.4%) 32.6 <0.05
  Female 433 (54.2%) 218 (61.0%) 215 (48.6%) - -
Age, years
  20-29 426 (53.2%) 224 (62.8%) 202 (45.6%) 12.5 <0.05
  30-39 101 (12.7%) 27 (7.5%)   74 (16.7%) - -
  40-49 195 (24.3%)   81 (22.6%) 114 (25.8%) - -
  50-59 58 (7.3%)  21 (5.9%) 37 (8.3%) - -
  ≥ 60 20 (2.5%)    4 (1.2%) 16 (3.6%) - -
Marital status
  Married 405 (50.6%) 143 (40.0%) 262 (59.1%) 21.5 <0.05
  Unmarried 395 (49.4%) 214 (60.0%) 181 (40.9%) - -
Educational status
  Bachelor’s degrees 409 (51.2%) 205 (57.5%) 204 (46.0%) 28.8 <0.05
  High School 296 (37.0%) 129 (36.1%) 167 (37.7%) - -
  Illiterate   95 (11.8%)  23 (6.4%)    72 (16.3%) - -
Occupational status
  Employed 336 (42.0%) 110 (31.0%) 226 (51.0%) 33.1 <0.05
  Unemployed 464 (58.0%) 247 (69.0%) 217 (49.0%) - -
Hypertension
  Yes 127 (15.9%)   46 (12.8%)   81 (18.3%) 4.31 0.03
  No 673 (84.1%) 311 (87.2%) 362 (81.7%) - -
Smoking
  Yes 47 (5.8%)   9 (2.5%) 38 (8.6%) 13.11 <0.05
  No 753 (94.2%) 348 (97.5%) 405 (91.4%) - -
Alcoholic
  Yes 77 (9.6%) 17 (4.8%)   60 (13.5%) 17.52 <0.05
  No 723 (90.4%) 340 (95.2%) 383 (86.5%) - -
Smoking: those who used cigarettes in the past 30 days with a frequency of 3-5 cigarettes per day. Alcoholic: those who used alcohol with a frequency of 5 or 
more drinks at least once in the past two weeks.

Table 2. Awareness of myocardial infarction symptoms (n, %).

Category Total (n=800) Awareness group (n=357) Unawareness group (n=443) χ2 P
Sudden pain or discomfort in the jaw, 
neck, or back

513 (64.1%) 226 (63.3%) 287 (64.7%) 0.188 0.66

Weakness or dizziness 459 (57.3%) 205 (57.4%) 254 (57.3%) 0.001 0.98
Discomfort in the chest 585 (73.1%) 261 (73.1%) 324 (73.1%) 0.000 0.99
Disturbance of vision 263 (32.8%) 117 (32.7%) 146 (32.9%) 0.003 0.95
Discomfort in arms 518 (64.7%) 231 (64.7%) 287 (64.7%) 0.001 0.98
Shortness of breath 615 (76.8%) 275 (77.0%) 340 (76.7%) 0.009 0.92

Table 3. Treatment-seeking behaviors at the onset of myocardial infarction (n, %).
Category Total (n=800) Awareness group (n=357) Unawareness group (n=443) χ2 P
Take them to hospital 467 (58.3%) 211 (59.1%) 256 (57.7%) 1.044 0.984
Call his/her doctors 35 (4.3%) 14 (3.9%) 21 (4.7%)
Call an ambulance     216 (27%)   94 (26.3%) 122 (27.5%)
Call police   3 (0.3%)     1 (0.28%)   2 (0.4%)
Contact their family   9 (1.1%)   4 (1.1%)   5 (1.1%)
Other actions 61 (7.6%) 29 (8.1%)  31 (6.9%)
Do not know 10 (1.2%)   4 (1.1%)      6 (1.35%)
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4. Discussion

  According to Moser et al., a few key barriers that raise the rate of 
mortality and morbidity of MI include delays in transportation to 
the hospital, delays in intervention after arriving at the hospital, and 
long time taken in seeking medical care[9]. The current research was 
conducted among the lay public in Chennai, Tamil Nadu, India to 
assess their awareness of the golden time for the treatment of and 
action taken in response to the signs and symptoms of AMI.
  In the current study, shortness of breath was the most common 
symptom of MI recognized by the respondents in both groups. 
These findings are not consistent with previous research[10-13]. 
In contrast, a study conducted in South Korea found that the most 
commonly reported heart attack symptom was chest pain, whereas 
the least commonly reported symptom was discomfort in the arms 
or shoulders[14]. Furthermore, nearly 70% of the respondents in our 
survey identified chest pain as a MI symptom in both groups.
  The current study found that less than half of the respondents were 
unaware of the appropriate action for someone suffering from MI, 
which is calling an ambulance. These findings are not consistent 
with previous research[15]. The low awareness of the golden time for 
the treatment of MI in the current study might be responsible for the 
low recognition of the appropriate actions to be taken. Nonetheless, 
knowing the appropriate actions to take in the event of a MI is 
crucial, but it is insufficient to eliminate the prehospital delay. 

Respondents who are unaware of the golden period for MI treatment 
may take longer to seek medical attention.
  Doddipalli et al. reported that inadequate awareness and prolonged 
time in recognizing symptoms were the main causes of prolonged 
total ischemic time. The mean total ischemic time (TIT) was 
significantly higher among expired patients[(8.0 ± 3.6) h vs. (6.2 ± 2.8) 
h; P <0.05] than alive patients[16]. A study by Chandrasekhar et al. 
in an Australian population reported prolonged TIT (>240 min) 
for more than one-third of patients with ST-segment-elevation MI. 
They also noted TIT as an independent risk factor for major adverse 
cardiovascular events[17]. In our study, of the total participants, 
55.3% failed to recognize the golden time, while 44.7% recognized 
it. The age group of 30-39 years and participants with hypertension 
were factors influencing the recognition of the golden time of AMI. 
  The current study’s findings are limited in their generalizability 
due to the convenient sampling method. Furthermore, the findings 
originated from one place in India and cannot be generalized to 
the entire Indian population. Additionally, the current study used a 
self-report questionnaire with closed-ended questions. This type of 
question may limit participants’ ability to adequately explain their 
experience with the golden time and increase self-report bias.
  The current study targeted the general population, not patients 
with MI, to investigate the awareness of the golden time for AMI 
and found the factors affecting such awareness. The majority of 
people in the awareness group realized that taking MI patients to the 
hospital would be the best course of action. Those who are unaware 
of the ideal treatment window for MI may cause a delay in seeking 
medical attention, which can lead to an increase in mortality and 
morbidity. Educational interventions can be developed to increase 
public recognition of this research, so that people are more likely to 
seek medical attention if they experience symptoms or signs of MI.
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Table 4. Multivariate logistic regression analysis of predictors on the golden 
time for acute myocardial infarction.
Variables OR (95% CI) P
Sex
  Male Reference -
  Female 0.76 (0.55, 1.07) 0.11
Age, years
  20-29 0.76 (0.21, 2.79) 0.68
  30-39 1.06 (0.30, 3.73) 0.91
  40-49 0.46 (1.41, 1.52) 0.20
  50-59 0.44 (0.12, 1.59) 0.21
  ≥ 60 Reference -
Marital status
  Married 0.57 (0.31, 1.04) 0.06
  Unmarried Reference -
Educational status
  Graduate 0.41 (0.23, 0.74) 0.03
  High School 0.55 (0.31, 0.97) 0.03
  Illiterate Reference -
Occupational status
  Employed 0.59 (0.41, 0.85) 0.05
  Unemployed Reference -
Hypertension
  Yes 1.01 (0.65, 1.57) 0.94
  No Reference -
Smoking
  Yes 0.64 (0.24, 1.73) 0.38
  No Reference -
Alcoholic
  Yes 0.62 (0.29, 1.32) 0.21
  No Reference -
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