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Patients with myocardial infarction with nonobstructive coronary arteries (MINOCA),
including Takotsubo syndrome (TS), are considered to have a better survival compared
with those with coronary heart disease (CHD). Studies of patients with MINOCA
measuring physical and mental function including matched control groups are lacking. The
aim of this study was to determine the physical capacity and quality of life in patients with
MINOCA. One-hundred patients with MINOCA along with TS (25%) were investigated
from 2007 to 2011. A bicycle exercise stress test was performed 6 weeks after hospitalization
and QoL was investigated by the Short Form Survey 36 at 3 months’ follow-up. Both a
healthy and a CHD group that were age and gender matched were used as controls. The
MINOCA group had a lower physical capacity (139 – 42 W) compared with the healthy
control group (167 – 53 W, p <0.001) but better than the CHD control group (124 – 39 W,
p [ 0.023). Patients with MINOCA had lower physical and mental component summary
scores compared with the healthy controls (p <0.001) and lower mental component sum-
mary (p [ 0.012), mental health (p [ 0.016), and vitality (p [ 0.008) scores compared
with the CHD controls. In conclusion, the findings of this first study on exercise capacity
and QoL in patients with MINOCA showed both physical and mental distress from 6 weeks
to 3 months after the acute event similar to CHD controls and in some perspectives even
lower scores especially in the mental component of QoL. � 2017 Elsevier Inc. All rights
reserved. (Am J Cardiol 2017;120:341e346)

The long-term prognosis in patients with myocardial
infarction with nonobstructive coronary arteries
(MINOCA) has been reported with better prognosis
compared with patients with coronary heart disease (CHD)
but still of concern.1 There is a large gap of knowledge
regarding important outcomes, such as well-being in pa-
tients with MINOCA. There are no previous studies
measuring quality of life (QoL), including work capacity,
in MINOCA. Therefore, this study was performed to
describe and possibly clarify the physical and mental
health of patients with MINOCA during convalescence
using a modified exercise stress test and by the Short Form
36 (SF-36) survey. Our hypothesis was that patients with
MINOCA had decreased work capacity and QoL compared

with the healthy controls, thus resembling patients with
CHD.

Methods

From June 2007 to May 2011, a total of 176 patients
were screened for the study at 5 coronary care units in the
Stockholm metropolitan area. Patients aged 35 to 70 years
fulfilling the diagnostic criteria of acute myocardial infarc-
tion,2 including Takotsubo syndrome (TS), and a coronary
angiogram with no or minimal signs of atheromatosis
(<30% reduction of the vessel lumen) were eligible for the
study. All 100 patients with MINOCA were individually
matched by gender and age (within �5 years) to 2 control
groups: myocardial infarction patients with CHD (stenosis
>50%) and healthy controls. Eighty-nine percent of the
CHD controls were revascularized with percutaneous cor-
onary intervention and none of them showed remaining
ischemia on an exercise stress test. All 100 healthy controls
were free from previous and symptomatic CHD and per-
formed a normal exercise stress test. The screening process
and results of the study regarding atherosclerosis markers
have previously been published.3,4

Patients with MINOCA and CHD controls performed a
standardized exercise bicycle stress test 6 weeks after the
acute event, whereas the healthy controls performed it at
their one and only study visit. Subjects performed a
symptom-limited exercise stress test using a modified pro-
tocol starting at 40 Watts (W) by addition of 10 W every
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minute. The test included an observation time of 10-minute
rest after the test to identify any possible post-stress symp-
toms and ECG changes including arrhythmias. During ex-
ercise, blood pressure, degree of subjective limitations like
chest pain, effort, and breathless using the Borg score were
monitored every minute. The predicted heart rate maximum
was calculated using the traditional 220 minus age equation.
Work capacity was measured in Watts, and results were
presented as maximal work capacity and percentage of
maximal heart rate. In total, 288 treadmill stress tests in 300
patients and controls (96%) were performed, 92 in the study
group, 97 in the CHD control group, and 99 in the healthy
control group. Reasons for not performing an exercise stress
test were diseases such as gastroenteritis or anemia or that

the patient was unable due to knee problems or never
learned how to ride a bicycle.

The SF-36 standard Swedish, version 1.0, was adminis-
tered 3 months after the acute event in patients with
MINOCA and CHD controls and at the one and only study
visit for the healthy controls.5 SF-36 is a self-assessment
health status questionnaire containing 36 items (questions)
about sociodemographic, health, and personal behavior,
grouped into 8 multi-item domains, measuring the
following: (1) physical functioning (10 items), (2) social
functioning (2 items), (3) role limitations because of phys-
ical problems (4 items), (4) role limitations because of
emotional problems (3 items), (5) mental health (5 items),
(6) energy and vitality (4 items), (7) bodily pain (2 items),

Table 1
Patient characteristics including results of exercise stress test

MINOCA
n¼92

CHD control
n¼97

Healthy control
n¼99

MINOCA vs CHD
(p-value)

MINOCA vs Healthy
control (p-value)

Age (years) 58�8 59�8 59�8 - -
Women 65% 69% 70% - -
Hypertension 32% 45% 17% 0.093 0.006
Hyperlipidemia 8% 19% 4% 0.031 0.193
Diabetes Mellitus 3% 8% 0% 0.139 0.072
Psychiatric disorder 19% 11% 3% 0.087 <0.001
Reported physical and/or mental distress

before admission (within 1 week)
59% 13% -

Maximal work capacity in Watt (mean) 139�42 124�39 167�53 0.023 <0.001
Percentage of estimated maximal heart rate 90�11 86�12 100�9 0.010 <0.001
Individuals treated with beta blocker 63% 89% 12%

Values are mean � SD or percentage.
Significant p-values are indicated in bold font.
CHD ¼ coronary heart disease; MINOCA ¼ myocardial infarction with non-obstructive coronary arteries.

Figure 1. Work capacity in MINOCA and control groups.
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