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Abstract

Background: In the West, acute myocardial infarction occurs after exposure to emotional or physical
stress in about 20—30% of cases, and circadian variation has an incidence peak in the early morn-
ing hours, on Mondays, and during winter months. Whether similar frequency of triggers and circa-
dian variation occurs in middle-eastern patients with acute myocardial infarction is largely unknown.
Methods and Results: Consecutive patients (=962) admitted with acute ST-elevation myocardial
infarction were enrolled. Patients were interviewed within 24 h of admission and were asked about
exposure to potential emotional or physical triggers prior to the onset of chest pain. Wake-up time,
time, and date of pain onset were also recorded. There were 815 men and 147 women (mean ages
of 53.8 and 62.7 years, respectively). Among them, there were 31% hypertensives, 36% diabetics,
and 60% smokers. Exposure to a triggering event was reported by 411 patients (42.7%), including
emotional trigger (25.9%; anger was the most common, 14.7%), physical exertion (10.5%), heavy
meal (2%), sexual activity (1.8%), and smoking binge (0.5%). More than half of the patients (55%)
had the onset of pain within the first 4 h after waking up. Friday (local weekend) was the day with
the highest incidence of infarction with a 34% relative-risk increase (p<0.05) as compared with
Sunday, the day with the least incidence. Incidence of infarction during the winter months did not
differ significantly from those during the summer months. Conclusions: In this middle-eastern study,
more than 40% of the patients admitted with acute myocardial infarction reported exposure to emo-
tional or physical trigger. Anger was the most common trigger. We also observed that peak incidence
of myocardial infarction in the early morning hours was similar to that obtained from western data.
However, Friday not Monday was the day of peak incidence. Higher incidence was not observed dur-
ing the winter months. In addition to coronary risk-factor control, stress management and behavioral
therapy have a potential impact on the incidence of acute myocardial infarction.
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Introduction

Exposure to emotional or physical stressful events can
trigger acute myocardial infarction (AMI)'*%. In the West,
up to 20—-30% of AMI cases are preceded by a trigger-
ing event such as extreme emotional event (i.e,, death of a
significant person, anger, anxiety, fear, work conflicts, and
legal problems)®®, or physical effort such as heavy physical
exertion, lifting a heavy object, snow shoveling, and sexual
activity® 2. Moreover, when a whole community encounters
stressful events such as natural disasters (i.e, earthquakes
or hurricanes), war or air-raid alarms, and final matches of
a championship, incidence of AMI increases in that com-
munity in the immediate period after the event'®'s,

Circadian and seasonal variations in AMI occurrence
have been documented, and indicate that triggering fac-
tors may play a role in causing cardiac events'. The circa-
dian rhythm of circulating catecholamines and other stress
hormones can explain the increase in AMI incidence
among working individuals on Mondays in the early morn-
ing hours, and among housewives on the weekends'®2°,
Seasonal variation in AMI incidence, with a winter peak
and summer nadir, is also explained on the basis of certain
meteorological triggers?'?2 It is largely unknown wheth-
er the triggers of AMI in the Middle East have the same
frequency and nature as those in the West, and whether
there are peaks of AMI incidence in a particular time of
the day, day of the week, or season.

Methods

In the MINTOR (Myocardial [Nfarction Triggers and
Onset in JoRdan) study, 962 consecutive patients with
acute ST-elevation MI (STEMI) admitted to the coronary
care units of 7 hospitals from January 2004 to Decem-
ber 2006 were enrolled. Acute STEMI was defined as
the presence of typical chest pain, ST-segment elevation
(=2 mm) in at least two contiguous leads on the 12-lead
electrocardiogram, and elevated cardiac troponin or CPK-
isoenzyme-MB (CK-MB) >2 times the upper limit of nor-
mal. For all patients, history of hypertension, diabetes, and
smoking and past diagnosis of cardiovascular disease
were recorded. Patients were interviewed at bedside with-
in 24 h of admission and were asked about their personal
exposure to potential triggering events in the 48-h period
preceding AMI onset including (1) death of a significant
person, (2) intense anger, sorrow, fear, or joy related to
an event at a personal level such as family or work con-
flict, legal problem, financial stress, sickness of a relative,
or emotional reaction to a local or regional event, (3) per-
forming heavy physical effort, and (4) sexual activity, heavy
meal, smoking binge, or presence of non-cardiac illness

or trauma. Patients were also asked about the time of on-
set of chest pain to exactly record the time and date of
AMI, and whether onset of pain was during sleep or wake
hours. The time elapsed from waking up to the onset of
pain was also recorded. Frequency of reperfusion therapy,
medication use, in-hospital complications, and deaths were
also included.

Statistical analysis

Continuous variables were expressed as mean £
standard deviation (SD) and were compared using the
unpaired t-test. Categorical variables were expressed as
percentages of the study population and were compared
using the chi-square test. Statistical significance was de-
fined as p<0.05.

Results

Baseline characteristics of the 962 patients (15%
women) are shown in Table 1. Sixty percent of men were
younger and 74% of women were older than 55 years of
age. As compared with men, women were older (mean
age 73.7 and 53.8 years, respectively; p<0.05), had higher
prevalence of hypertension (51% and 23%; p<0.01) and
diabetes (59% and 32%; p<0.01) and less prevalence
of smoking (16% and 68%; p<0.01). Prior cardiovascu-
lar disease was present in 8.9% of the patients. Reperfu-
sion therapy for 815 eligible patients (84% of the whole
group) was administered to 709 patients (87%), includ-
ing thrombolytic therapy (342; 42%) and primary percu-
taneous coronary intervention (367; 45%). Aspirin and/or
clopidogrel, statins, betablockers, and angiotensin convert-
ing enzyme inhibitors/angiotensin Il blockers were used in
95, 84, 68, and 58%, respectively. Length of stay was <3
days in 35% and 3-7 days in 54% of patients, and in-
hospital mortality was 3.2%.

Of all patients, 411 (42.7%) confirmed the presence
of a triggering event prior to the onset of chest pain. The
most common triggers were emotional (25.9%) including
anger, financial stresses, death of a significant person, and
extreme sorrow or joy (Table 2). Other triggers reported by
patients were heavy physical activity (10.5%), heavy meal
(29%), non-cardiac illness or trauma (2%), sexual activity
(1.8%), and smoking binge (0.56%). As compared to pa-
tients with non-triggered AMI, patients with triggered AMI
showed non-significant (ns) difference in mean age (55
years in each group), percentage of men (84 and 86%;
p=ns), percentage of anterior wall AMI (64 and 52%j;
p=ns), percentage of diabetics (32 and 39%; p=ns), or in-
hospital mortality (2.5 and 4%; p=0.56).

Onset of pain occurred during sleeping in 240 (25%)
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Table 1. Clinical characteristics, therapy, and outcome of

962 consecutive patients with acute ST-elevation myocar-
dial infarction.

Clinical features N (%)
Men:Women 815 (85):147 (15)

Mean ages (years)

Men 53.8
Women 62.7
Current cigarette smoking 577 (60)
Hypertension 298 (31)
Diabetes mellitus 344 (36)
Past cardiovascular history 86 (8.9)
Anterior-wall M| 504 (52)
Medication use during hospital stay

Aspirin and/or clopidogrel 914 (95)
Statins 805 (84)
Beta-blockers 653 (68)
ACE inhibitors/angiotensin Il blockers 562 (68)
Reperfusion and procedures

during hospital stay

Reperfusions® 709 (87)
Thrombolysis 349 (49)
Primary percutaneous coronary 367 (456)
revascularization

Coronary procedures

Diagnostic coronary angiography 792 (82)
Percutaneous coronary revascularizations® 606 (63)
Coronary bypass surgery 87 (9)
In-hospital mortality 3139

“For the 815 eligible patients.

and while awake in 722 (75%) patients. Onset of chest
pain occurred within the first 4 h of waking up in 532 pa-
tients (565.3%) and the remaining patients (44.7%) had
the onset of pain after times ranging from >4 to 24 h af-
ter waking up.

There was a weekly variation in AMI with a 34% in-
crease in the relative risk (RR) of AMI onset on Fridays
(p<0.05) and a trough on Sundays as compared with the
expected number of cases, if homogeneity was assumed.
The same pattern of variation (i.e., Friday peak) was ob-
served among men (37%-increase in RR; p<0.05), working
individuals (34%-increase in RR; p<0.05), individuals with
triggered AMI (39%-increase in RR; p<0.05) and work-
ing individuals with triggered AMI (561%-increase in RR;
p<0.001). The small number of women with AMI precluded
any conclusion regarding weekly variation in Ml incidence.

The highest prevalence of Ml occurred in January, with
a 61%-increase in the RR as compared with August (9.8
and 6.1%; p<0.02), the month with the lowest incidence.

Table 2. Triggering events in acute myocardial infarction

patients.

Triggers N %

No trigger 551 573
Trigger preceded chest pain 411 42.7
Emotional 249 259
Anger 141 14.7
Financial problem 50 5.2
Death of a significant person 28 2.9
Sorrow 19 2

Extreme fear 9 0.9
Extreme joy 2 0.2
Physical activity 101 106
Heavy meal 19 2

Non-cardiac illness/trauma 19 2

Sexual activity 17 1.8
Smoking binge 6 0.5

No significant seasonal variation was observed in AMI in-
cidence between the winter (December to February) and
summer months (June to August), with a 11.8%-increase
in the RR (p=ns).

Discussion

Rupture of the coronary atherosclerotic plaque and
subsequent formation of occlusive thrombus is the most
common mechanism of acute STEMI. Usually, the ruptured
coronary plaque is a minimally detectable lesion under an-
giography that does not produce any symptom before rup-
ture?. Such rupture can be either spontaneous or occur
after exposure to an emotional or physical trigger. The po-
tential mechanisms responsible for such plague rupture in-
clude catecholamine surge causing increase in heart rate,
blood pressure, and myocardial oxygen demand; hyperco-
agulability state; depressed fibrinolysis; increased platelet
adhesiveness and aggregability; angiotensin Il stimulation,
baroreceptor reflexes inhibition; and increased vascular
tone?*26,

In the West, 20-30% of STEMI are attributed to trig-
gering events (Table 3). A meta-analysis of 17 studies
that evaluated frequency of triggers in AMI found that the
onset of symptoms was preceded by emotional stress in
6.8%, heavy physical exertion in 6.1%, eating in 8.2%, and
sexual activity in 1.1% of cases®. Anger was reported to
precede 2 and 8% of AMI in the 2- and 24-h periods, re-
spectively, immediately before the onset of symptoms?.

In the present study, more than four of every ten pa-
tients (42.7%) reported a triggering event prior to the onset
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Table 3. Triggers of acute myocardial infarction.

Triggers

Anger

Circadian variation

Death of a significant person

Earthquake

Emotional stress

Holiday season (independent of cold weather)
Hostility

Lack of sleep

Meteorological stress (exposure to cold and windy weather, getting wet during rain)

Overeating
Physical exertion
Seasonal variation

Sexual activity

Sudden death from overwork (Karoshi), work stress, job strain

Surgery, anesthesia, and medical procedures
Traffic
War and large-scale attacks

World cup (soccer)

References
2,378
17,19,20,23,34-36,40
8
13,28
3-6
47
45,46
2
21,3744
2,6
10,11
18,22,37,38,40
12
48,49
4,6
50
14,1527
16

of chest pain. Regarding types of triggers, there is a differ-
ence between our patients and those in the West®. Our pa-
tients reported more emotional (26%) and less physical trig-
gers (11%) and heavy meal intake (2%) prior to AMI onset.

Regarding our patients, only triggers reported to occur
within the 48-h period preceding onset of chest pain were
taken into consideration. For some investigators, duration
of 2 h for hazard after episode of anger or sexual activity?
and up to 1 h after physical activity were found to be con-
siderably short'?. However, others found that duration of
the pathophysiological changes induced by the trigger can
extend from few days up one week or probably 30 days
after exposure?”?8, Various cultural, social, and economical
factors can account for regional and geographic differ-
ences in prevalence and types of trigger. Different ethnic
groups living in the same geographic area show circadian
variation in the onset of AMI?, Exposure to a trigger does
not unavoidably lead to AMI. Although presence of a vul-
nerable coronary plaque is a prerequisite for AMI, there is
evidence that regular exercise, stress management, quitting
smoking, controlling coronary risk factors, and use of aspi-
rin, betablockers, and calcium channel blockers®®3® have a
protective effect against trigger-induced coronary events.

The early morning and the first few hours after waking
up witness more cases of AMI than other times of the day.
More than half of our patients had onset of chest pain in
the first 4 hours after waking up. Such circadian rhythm

is attributed to early morning hypercoagulability and cat-
echolamine surge. Onset of AMI during sleep in our study
(25%) was similar to that reported in the West (219%)°.

Western studies showed a weekly (circaseptal) varia-
tion in AMI onset with peak and nadir incidence on Mon-
days and weekends, respectively, mainly in the work-
ing population®® and, to some extent, in the non-working
population®26 As compared with the other days, es-
pecially Saturdays and Sundays (the start of the work-
ing days in the West), we observed that Friday (the local
weekend) witnessed a significantly higher number of AMI
cases among the whole study group, working individuals,
and those with triggered AMI. It is possible that organized
social events and family gatherings that take place on
this day, more than on other days of the week, may favor
more friction between individuals and thus trigger cardiac
events. If this observation is confirmed by studies from
other countries in the region, it will be important to em-
phasize that avoiding stressful events and inter-individual
friction on this day (and other days) can lower the inci-
dence of AMI.

Seasonal (circannular) variation in AMI incidence ob-
served in the West is explained by certain meteorological
factors, infection, and fluctuating cholesterol blood levels
that increase in winter®™®, In the present study, although
there is a peak incidence of cases in January (one of the
coldest months in the winter) and a nadir in the hot month
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of August, significant difference between winter and sum-
mer months was not found in AMI incidence. Absence of
seasonal variation in AMI was observed in diabetics and
among individuals on betablocker or aspirin therapy®® in
regions without temperature extremes*® similar to those
observed in Jordan. Since AMI was found to increase in
colder days in both winter and summer, season might not
be the sole determining factor. Moreover, unequal sea-
sonal variation in AMI in different subgroups of the same
population suggests the presence of biological variables
of racial, genetic, or cultural origin*',

Mortality was not different between patients with or
without trigger. Mortality rate was low to start with, probably
because of younger age-groups (especially among men)
and the high rate of use of reperfusion therapy (which
is higher than that reported by some Western studies)*2.

Limitations of the study

The MINTOR study was not a registry, but rather a
study on consecutive patients admitted mostly to tertiary
centers. Thus it may not reflect the level of care offered
at less-costly hospitals. Frequency of triggers could have
been affected by several factors. Some patients may have
over- or underestimated the impact of triggers because of
individual variation in tolerance to daily life stress. Others
may have even denied exposure to certain triggers. Fur-
thermore, cases in which full information about triggers
could not be obtained, such as patients who had sud-
den death or were arrested in the emergency room, were
excluded. The recall bias is another potential limitation
because patients did not report with the same accuracy
episodes of stressful events occurred prior to the onset of
chest pain. Similar to other studies, we relied on self-report
of triggering events rather than on cumbersome scales*.
Larger studies are needed to confirm the frequency of
triggers and weekly variation in AMI incidence observed in
the present study.
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