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ABSTRACT
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Introduction: Cardiovascular diseases are the leading causes of death around the world.
Identification of triggers that lead to acute coronary events in ischemic heart diseases and
their prevention can reduce the complications of myocardial infarction.
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Objective: The purpose of this study is to determine emotional triggers in patients with acute
Myocardial Infarction (MI).
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Materials and Methods: This is a cross-sectional study conducted on 269 patients with
acute MI hospitalized in two medical centers in Rasht, Iran in 2015. The relevant data were
collected by a researcher-designed questionnaire completed by interview. The obtained
data were analyzed using descriptive and inferential statistical methods, Cochran test
and Generalized estimating equations of logistic regression. P values less than 0.05 were
considered statistically significant.
Results: The Mean±SD time of patients’ exposure to studied emotional triggers were reported
as 4.99±5.50 h for anger; 13.1±2.4 h for insomnia; 4.71±4.85 h for quarrels; 5.78±5.01 h for
unexpected news; 1.9±2.9) h for partner bereavement; and 5.17±4.80 h for watching sport
games before acute MI onset. Regression analysis results indicates that the risk of having acute
MI is associated with exposure to quarrels (95%CI1.19-3.38, OR=2.01, P=0.008), unexpected
news (95% CI 1.35-3.53, OR=2.19, P=0.001), and partner bereavement (95% CI 0.08-0.84,
OR=0.27, P=0.024) prior to acute MI onset.
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Conclusion: The most important emotional triggers of acute MI were quarrels, unexpected
news, and partner bereavement during hazard period. Therefore, it is necessary to take these
factors into account in order to raise awareness among at-risk people, and to use appropriate
emotional control mechanisms to reduce stress after these events.
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Introduction

ardiovascular diseases are a serious threat
to human community [1]. About one-third
of annual deaths in the United States occur
due to cardiovascular diseases, as one heart
attack occurs every 34 seconds [2], and most
deaths from heart attacks occur in people aged 45-65
years [3]. About 70-80% of heart attacks occur outside
the hospital, where 50-65% of the cases had no history
of heart problem [4]. The World Health Organization
(WHO) has reported that the prevalence of cardiovascular diseases is on the rise and is expected to reach 46.4%
by 2020 [5]. The number of patients with cardiovascular
problems in Rasht, Iran was 7639 in 2008, and reached
8485 in 2009 [6].
One of the most important cardiovascular diseases
is coronary heart disease or Myocardial Infarction (MI)
[7]. There are two types of factors contributing in the
MI occurrence. The first is chronic risk factors that are
further categorized as non-modifiable (e.g. gender, age,
race, family history), and modifiable risk factors (e.g.
high cholesterol, obesity, physical inactivity, diabetes,
smoking, stress and alcohol) [8-11]. The second is acute
risk factors which are called “triggers” and received less
attention in scientific research [12]. They are actually
external stimuli that trigger the onset of internal mechanisms such as biomechanical, prothrombotic and vasoconstrictive ones and lead to sclerotic plaque rupture,
acute MI, or other coronary syndromes [8]. These external triggers can make pathological changes and there is
a direct relationship between exposure to these triggers
and the onset of the disease [12].
Acute triggers are classified into four categories: emotional, environmental, physical and chemical [13-18].
Among these, emotional triggers can cause MI by affecting the emotional stressors such as anger and anxiety,
depression [12, 13, 19], earthquake, war [18], work-related stress [17], unexpected news [20], and watching
sport games [21]. Emotional triggers also reduce sleep,
appetite and rest and increase cortisol levels and are associated with cardiovascular diseases [22]. This means
that they increase the sympathetic activity, increase the
vascular resistance and cause disturbances in the vulnerable coronary plaque, and stimulate inflammation
and prothrombotic responses. They also increase heart
rate, hypertension, cardiac contractions and endothelial
dysfunction [4, 23].
In examining the acute MI triggers, the time period
for developing a disease, “hazard period”, is important.
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Hazard period ranges from a few minutes to 24 hours
before the onset of MI [18]. At this period, a disease can
occur which is immediately before the onset of symptoms [24]. The hazard period of a trigger is compared to
other time periods such as “control period”. The control
period is actually the period when the symptoms has
not yet observed, and is for examining the trigger and
comparing it with the previous weeks before the onset
of MI or even up to past 12 months [24].
Regarding the high prevalence of acute MI in society
and its implications, and because of the limited studies on emotional triggers, it is necessary to study them
for health promotion. Colombo reported that the incidence of cardiovascular diseases and its mortality rate
increased by 35% in the first week of 1994 earthquake
in California [12]. In another study with 10 years of follow-up, it was shown that some potential levels of anger
and anxiety are associated with a prolonged increase in
MI and other cardiovascular diseases [25].
Results have also indicated an association between
sleep disorders and risk of MI [26], and between partner bereavement and acute MI [22]. Therefore, with appropriate training programs, steps can be taken to raise
awareness of at-risk people for acute MI. Appropriate
pathological understanding of the process of coronary
heart disease and clinical therapies allows the nurses
to anticipate an intervention program [10]. Since the
symptoms of MI are sudden and can cause disability,
understanding the disease process can delay its onset.
On the other hand, the issue of triggers and the effect of
emotional triggers on the onset of acute MI is unknown.
In this regard, the purpose of this study is to identify the
emotional triggers of acute MI for the awareness of atrisk people or preventing its onset.

Materials and Methods
This was a case cross-over [27] and the sample size
(n=269) was estimated based on results of Colombo
study [12] (OR=4.3), Harrison Internal Medicine data
on MI patients [9], number of American people aged
50 to 80 years according to American census [28], 95%
confidence interval, 80% test power, and P value less
than 0.05. We used the convenience sampling method
which started from September 2015 to February 2016
for 5 months. Emotional triggers in these patients with
MI were anger, sleep disorders, quarrels, unexpected
news, watching sport games, job loss, and partner bereavement at the hazard period. These triggers were
compared with the control period and analyzed, i.e.
each patient was her own control during the period
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before the MI. The first 24 hours before MI onset was
considered as the hazard period [12, 15].
To examine the effects of emotional triggers, based on
their nature and effects, three control periods were set.
In this regard, the effects of anger, impaired sleep, quarrels, hearing unexpected news, and watching sport games
were examined in 1, 2, and 5-day control periods; while
for measuring the effect of job loss, the control periods
were 1 week before, 2 weeks before, and more than 4
weeks period before MI onset; and the effect of partner
bereavement was assessed 1 month, 1-6 months, and
6-12 months before the MI onset [13, 19].
The inclusion criteria were as follows: diagnosis of
acute MI according to the patient’s therapist, changes
in the ECG and cardiac enzymes based on the patient’s
records, having age above 18 years, no cognitive impairment or anxiety and mental disorders based on
the patient’s records, willingness to participate in the
study, having passed at least 24 hours from the admission, and having a stable condition. Based on these criteria and using convenience sampling method, 275 patients were entered into the study. Of them, 6 patients
were excluded from the study (5 were not interested
to participate, and one due to misdiagnosis). Then, the
final sample size was 269.
The data collection tool was a researcher-designed
questionnaire with 20 questions. The first 13 questions
collected demographic characteristics of the patients
such as age, gender, marital status, income, education,
history of diabetes, hypertension, overweight based
on BMI>25; as well as history of alcohol, tobacco, or
opium use; history of tea and coffee consumption; and
history of heart attack. The next 7 questions assessed
emotional triggers (anger, insomnia, quarrel, unexpected news, job loss, partner bereavement, watching
exciting shows), estimated hazard period and control
period. The measurement criterion was the patient’s
exposure or non-exposure to the triggers. The mean
and standard deviations of the triggers are based on
the time of hazard period.
The time unit for hazard period was hour (hours each
subject exposed to the triggers during the last 24 hours
and hours before the onset of acute MI) and for control
period, it was day, week or month which was reported
by the patients at the times of exposure or non-exposure to the triggers. The content validity method was
used to determine the validity of the questionnaire, so it
was sent to 10 Nursing Faculty members for evaluation.
According to the values of the lawshe table, its validity

was reported 0.96 which is acceptable. For testing its
reliability, test-retest technique was applied. The Kappa
coefficient for all demographic variables and questions
related to the emotional triggers was equal to 1, indicating the agreement between raters (patients).
The study data were collected by the presence of the
researcher at the study location after obtaining the
informed consent from the patients. The researcher
attended in randomly different shifts of morning, evening, and night on certain days of the week. The questionnaires were completed by the researcher through
the interview with the patients. Descriptive statistics
were used to describe the data. Cochran test was used
to assess significant differences of each trigger in four
periods including hazard period and three control periods. Generalized Estimating Equations (GEE) method
of logistic regression analysis was used to determine
the variables associated with the onset of acute MI. All
data were analyzed in SPSS V. 21. The significance level
was set at P<0.05.

Results
The Mean±SD age of the participants was 60.3±12.2
years. Most cases of acute MI were observed among
married men. The average income of the subjects
was $ 800 a month. In terms of education, 38.3% of
the study patients were illiterate; 24.9% had primary
education; 13% intermediate education; 15.6% high
school diploma; and 8.2% academic education. In
terms of underlying diseases, 36.4% had a history of
diabetes; 43.9% a history of hypertension; 59.5% had
BMI above 25; 37.5% a history of smoking; 8.2% a history of alcohol use; 19.3% a history of drug addiction;
50.2% a history of tea consumption more than three
cups per day; and 16.4% a history of stroke.
There is a significant difference between MI patients
exposed to the triggers of anger, impaired sleep, quarrels, hearing unexpected news, partner bereavement,
and watching sport games in four study periods (one
hazard period and three control periods) based on Cochran test. In addition, there was a difference between
patients with far time period versus people with near
time period exposure (Table 1). Results also reported
that before acute MI onset 32% of the subjects had exposure to anger (4.99±5.50 h); 36.8% had sleep disorders (13.1±2.4 h); 17.1% exposed to quarrels (4.71±4.85
h) ; 21.6% to unexpected (bad or good) news (5.78±5.01
h); 1.5% to the death of a loved one (1.9±2.9 h); and 3%
by watching sport games (5.17±4.80 h).
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Table 1. Exposure to emotional triggers and the difference between four study periods

Triggers

Minimum Time Period (H)

Maximum Time Period (H)

Sig.*

Anger

0.08

24

0.003

Impaired sleep

12

20

0.034

Quarrels

0.08

12

0.001

Hearing unexpected news

0.08

12

0.001

Partner bereavement

0.5

7

0.002

Watching sport games

0.5

12

0.049

* Cochran test
Table 2. Odd ratios of emotional triggers associated with acute MI

95% CI

Variable

N (%)

Mean±SD

Sig.*

Odds Ratio (OR)

Anger

86(32)

4.99±5.50

0.1

1.36

0.93-1.98

Impaired sleep

99(36.8)

13.1±2.4

0.41

1.15

0.81-1.65

Quarrels

46(17.1)

4.71±4.85

0.008

2.01

1.19-3.38

Hearing unexpected news

58(21.6)

5.78±5.01

0.001

2.19

1.35-3.53

Job loss

-(-)

-

-

-

-

Partner bereavement

4(1.5)

1.9±2.9

0.024

0.27

0.08-0.84

Watching sport games

8(3)

5.17±4.80

0.14

2.7

0.71-10.35

Upper

Lower

No
Yes

*GEE method

GEE model results showed that quarrel (95% CI 1.193.38, OR=2.01, P=0.008) and hearing unexpected news
(95% CI 1.35-3.53, OR=2.19, P=0.001) prior to acute MI
onset doubled the risk of acute MI. The death of loves
ones before acute MI onset showed very low predictability (95%CI 0.08-0.84, OR=0.27, P=0.024). Despite

Hazard
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5-day

Control

300

Yes

No

Yes

200
Number

200
Number

2-day
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period
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the high incidence
angerprior
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sleep among
prior
subjects, these triggers could not predict acute MI risk.
Figure 1. Incidence of quarrels in MI patients during hazard and control
Job loss and watching sport periods
games also had no significant
association with the increase of acute MI risk (Table 2).
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during hazard and control periods are illustrated in Figure 1 and 2.

Discussion
This study was conducted with the aim of identifying emotional triggers in patients with acute MI, and
the results showed that quarrels, hearing unexpected
news and partner bereavement had significant association with acute MI risk. According to results, quarrels
doubled the risk of acute MI. Colombo also reported
that quarrels at work or at home can increase the risk
of developing MI [12]. Hearing unexpected news also
doubles the risk of acute MI which is consistent with the
findings of Masoumi [20].
This can be due to the release of catecholamines and
increased heart rate. The risk of having acute MI was
less associated with the loss of a loved one. In the studies of Carey [22] and Mostofsky [29], the effect of bereavement on MI was higher (2 times). The participants
in Carey study were 60 to 89 years old, while in Mostofsky study, the subjects ‘ average age was 61.6 years. The
reason for this difference may be because of difference
in calculation of hazard period. In our study, the hazard
period was the first 24 hours before MI onset, while in
Mostofsky and Carey studies, the hazard period was
one month prior to MI. Despite the high incidence of
anger among subjects in this study, it had no significant
association with the increase of acute MI risk. Edmondson [13], Strike [18], and Bulkey [30] reported the odds
ratio of developing MI after anger as two times. The
reason for the different results may be because of nonclassification of anger levels and its discrimination with
repressed anger. It seems that by categorizing anger episodes, different results can be obtained.
In our study, impaired sleep was not a predictor of
acute MI. Clark showed that in women over age 60,
disturbed sleep showed a consistently higher risk of
long-term acute MI, which is not in agreement with our
results [31]. This inconsistency may be due to the fact
that the majority of participants in our study was middle-aged, and this age period, sleep disorders are more
common. Or maybe it is because of non-classification
of sleeping problems, participants’ inappropriate beliefs
about sleeplessness, or their inaccurate self-report of
impaired sleep duration.
Results of our study indicated that job loss had no significant effect on acute MI development. This result is
not in agreement with the results of Gallo [32]. They
reported that job loss among workers over 50 years

of age had a more than twofold increase in the risk of
subsequent MI. In our study, most of the subjects were
middle-aged or retired and women were housewives,
and the number of exposures to this trigger was very
low. Hence, this result cannot be conclusive.
About the trigger of partner bereavement, the risk
of having acute MI was low. Mostofsky reported the
incidence rate of acute MI onset 21-fold more within
first few days of mourning for losing the loved ones in
the first six months [19]. Carey reported that mourning
can double the MI risk 1 month after the death of the
spouse. The risk was also two-fold after three months
[22]. The reason for low rate of MI in our study was related to few people exposed to this trigger and short
hazard period.
In examining the effect of watching exciting sports
matches on TV, no significant relationship was found.
However, Borges reported that the incidence of MI increased during the period of FIFA World Cup Football
in individuals aged over 35 [21]. Perhaps the reason for
this inconsistency is the few people in our study who
exposed to this trigger or lack of world cup matches at
the time of study. Based on our results, just quarrel and
unexpected news can increase two fold the risk of MI,
also losing a loved one has a little association with MI.
According to the findings, it is recommended that unexpected news be given to individuals gradually, and
since quarrels are the triggers of MI, people should
avoid stressful environments. The death of a loved one
although had low impact on MI risk. In his regard, relaxation techniques should be taught to at-risk people. It is
suggested that emotional triggers be taught to patients
with angina pectoris to increase their awareness, thereby reducing the incidence of MI in them. One of the limitations of this study was failure to remember the correct
time of hazard and control periods by the patients.
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