
 

 

 University of Groningen

Heart disease in women and men
van der Ende, Maaike Yldau

DOI:
10.33612/diss.103508645

IMPORTANT NOTE: You are advised to consult the publisher's version (publisher's PDF) if you wish to cite from
it. Please check the document version below.

Document Version
Publisher's PDF, also known as Version of record

Publication date:
2019

Link to publication in University of Groningen/UMCG research database

Citation for published version (APA):
van der Ende, M. Y. (2019). Heart disease in women and men: insights from Big Data. [Thesis fully internal
(DIV), University of Groningen]. Rijksuniversiteit Groningen. https://doi.org/10.33612/diss.103508645

Copyright
Other than for strictly personal use, it is not permitted to download or to forward/distribute the text or part of it without the consent of the
author(s) and/or copyright holder(s), unless the work is under an open content license (like Creative Commons).

The publication may also be distributed here under the terms of Article 25fa of the Dutch Copyright Act, indicated by the “Taverne” license.
More information can be found on the University of Groningen website: https://www.rug.nl/library/open-access/self-archiving-pure/taverne-
amendment.

Take-down policy
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately
and investigate your claim.

Downloaded from the University of Groningen/UMCG research database (Pure): http://www.rug.nl/research/portal. For technical reasons the
number of authors shown on this cover page is limited to 10 maximum.

Download date: 24-05-2023

https://doi.org/10.33612/diss.103508645
https://research.rug.nl/en/publications/c4278a4f-f3b9-480a-bb6f-ee1df7075efd
https://doi.org/10.33612/diss.103508645


CHAPTER 6
Unrecognized myocardial infarction and its association 
with mortality in the northern part of the Netherlands

• • •

M. Yldau van der Ende, Minke H.T. Hartman, Remco A.J. Schurer, 
Hindrik. W. van der Werf, Erik Lipsic, Harold Snieder, Pim van der Harst

International Journal of Cardiology | 2017 Sept 15; 243:34-39. PMID: 28549748



108

Chapter 6

ABSTRACT

Background 
Identifying unrecognized myocardial infarction (MI) is important for secondary 
prevention. The aim of this study is to determine the prevalence and correlates of 
unrecognized MI and the association with mortality in the general population. 

Methods 
All participants ≥18 years participating in the Lifelines population, a three-generation 
cohort study and biobank, were included (n=152,180). Participants with unrecognized 
MI were matched with controls without MI (1:2) based on age and gender. 
Unrecognized MI was defined when no history of MI was reported in combination with 
electrocardiographic (ECG) signs corresponding to MI. A history of MI was defined as a 
reported history of MI in combination with ECG signs and/or the use of antithrombotic 
medication. 

Results 
MI was present in 1,881 (1.2%) of participants and was unrecognized in 431 (22.9%) 
participants. Under the age of 50 years, percentages of unrecognized MI relative to the 
total amount of MI were 34% and 55% in men and women respectively. Compared to 
recognized MI, classical cardiovascular risk factors were less prevalent in participants 
with unrecognized MI. During a median follow- up time of 5, 4 and 4 years, 4.4%, 6.4% 
and 2.2% of participants with unrecognized MI, recognized MI and without MI died, 
respectively. In a multivariate logistic regression analysis, unrecognized MI was an 
independent predictor of death.

Conclusions 
The prevalence of unrecognized MI is substantial and classical cardiovascular risk factors 
are less prevalent in participants with unrecognized MI. Nevertheless, unrecognized MI 
is associated with mortality. Risk stratification and early diagnosis is necessary to reduce 
the morbidity and mortality after MI.
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INTRODUCTION

Coronary heart disease accounts for approximately one-third to one-half of the total 
cases of cardiovascular diseases (CVD)1. Earlier studies reported that 22% to 64% of the 
patients with coronary artery disease experience an unrecognized myocardial infarction 
(MI), with atypical or no symptoms of MI at all2-5. These patients do not receive secondary 
prevention and are at increased risk of clinical CVD compared to individuals without 
previous MI6-9 and even compared to subjects in whom MI was recognized10. In addition, 
unrecognized MI has been associated with an increased risk for all-cause mortality in 
the Rotterdam study11 and Atherosclerosis Risk in Community (ARIC) study5,11. The ARIC 
study presented an overview of (silent) MI, only in patients with the age between 45 
and 64 years old5. The Rotterdam study observed an old population (>55 years of age) 
and dates back to the 1990s11. However, major changes in lifestyle, awareness and 
advances in diagnosis and treatment have since been made. We aimed to investigate 
the prevalence and correlates of unrecognized MI in the general adult population 
(≥18years) and its association with mortality in the Lifelines cohort study. The Lifelines 
cohort study is a contemporary observational study including over 165,000 participants 
of the northern of the Netherlands and is designed to greater our understanding of 
healthy ageing in the 21st century.  

METHODS

Study design and subjects
Lifelines is a cohort and biobank that is open for all researchers. Information on 
application and data access procedure is summarized on www.Lifelines.net. The study 
design and rationale of Lifelines were previously described in detail12-14. Lifelines is a multi-
disciplinary prospective population-based cohort study examining in a unique three-
generation design the health and health-related behaviours of 167,729 persons living 
in the North of The Netherlands. It employs a broad range of investigative procedures in 
assessing the biomedical, socio-demographic, behavioural, physical and psychological 
factors which contribute to the health and disease of the general population, with a 
special focus on multi-morbidity and complex genetics. Persons willing to participate 
received an informed consent form and a questionnaire and were invited to visit one of 
the twelve Lifelines research sites. During the baseline visit the signed informed consent 
was taken in and a 12-lead electrocardiogram (ECG) was made with a Welch Allyn DT100 
ECG system. Blood and 24-hour urine samples of all participants were placed on 4°C and 
transported to the Lifelines laboratory in Groningen. For the current study, all participants 
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included were aged 18 years or above. When automatic evaluation by Welch Allyn of the 
ECG was classified as abnormal, the ECG was reviewed by a cardiologist. The cardiologist 
reported the observed abnormalities on the ECG to the participants and their general 
practitioners. Participants with (possible) unrecognized MI were matched with controls 
without MI (1:2) based on age and gender. ECGs of participants with (possible) MI 
and those of controls were reviewed again for confirmation of the diagnoses. When it 
was not clear whether there was an infarction on ECG, participants were classified as 
controls. After the second review, a second matched control group was made based on 
age and gender (1:2).  

Definition (unrecognized) MI
All ECGs were automatic evaluated by the WelchAllyn CardioPerfect (version 1.6.2.1105) 
software. Abnormal ECGs were reviewed by a cardiologist. Criteria of ECG changes 
associated with prior MI were: Any Q wave in leads V2−V3 ≥0.02 sec or QS complex in 
leads V2 and V3. Q wave ≥0.03 sec and ≥0.1 mV deep or QS complex in leads I, II, aVL, 
aVF or V4−V6 in any two leads of a contiguous lead grouping (I,aVL; V1−V6; II,III,aVF). R 
wave ≥0.04 sec in V1−V2 and R/S ≥1 with a concordant positive T wave in absence of 
conduction defect15. Unrecognized MI was defined when participants did not report a 
medical history of MI in the questionnaire in combination with ECG signs corresponding 
to MI. A history of MI was defined as participants reporting a history of MI in the 
questionnaire in combination with ECG signs of MI and/or the use of antithrombotic 
medication. 

Other definitions
Conduction disorder included left and right bundle branch block, left anterior and 
posterior fascicular block and intraventricular conduction delay. Hypertension was 
defined as a systolic blood pressure ≥140 mmHg or a diastolic blood pressure ≥90 
mmHg or use of blood pressure–lowering drugs. Hypercholesterolemia was defined 
as total cholesterol ≥193 mg/dl (5.0mmol/L) and self-reported MI, a total cholesterol 
≥251 mg/dl (6.5 mmol/L) or use of cholesterol-lowering medications. Diabetes mellitus 
was considered to be present if diabetes mellitus was self-reported or fasting (8–14 
h) glucose value was ≥126 mg/dl (7.0 mmol/l) or a random or postload glucose value 
was ≥200mg/dl (11.1 mmol/l) or if a participant used anti-diabetic medication. Kidney 
disease was defined as estimated Glomerular Filtration Rate (eGFR) ≥60 ml/min/1.73m2 

with 24h albumin >30 or eGFR <60 ml/min/1.73m2. Smoking included current and 
former smokers and was obtained from a questionnaire. Family CVD was defined as 
the presence of CVD in first degree relatives acquired before the age of 65, obtained 
from a questionnaire. A medical history of chest pain, coronary artery bypass surgery 
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or percutaneous coronary intervention were assumed as present if participants 
reported chest pain in questionnaire. Self-reported heart failure was validated with 
medication use or the implantation of a cardiac device. Excessive alcohol use was 
defined as more than fourteen alcoholic units per week for males and more than seven 
alcoholic units per week for females. CHADSVASC score was generated with a history of 
Congestive heart failure, Hypertension, Age ≥75 years, Diabetes Mellitus, prior Stroke 
or thromboembolism, Vascular disease, Age between 65-74 years and Sex category16. 
The definition for atrial fibrillation consisted of self-reported atrial fibrillation with 
the use of vitamin K antagonist or other oral anticoagulants or the presence of atrial 
fibrillation on ECG with the use of anticoagulants or a CHADVASC<2. Framingham risk 
score was generated with age, total cholesterol, smoking, HDL-cholesterol and systolic 
blood pressure17. Drug use was collected in the questionnaire and categorized using 
the general Anatomical Therapeutic Chemical Classification System codes. Information 
about mortality was obtained from the municipal personal records database. 

Statistical analyses 
Patients with unrecognized MI were randomly matched with two controls using the 
ccmatch command in Stata based on age in years at baseline and gender. Dichotomous 
variables are presented as percentages, and continuous variables as mean with 
standard deviation (SD). Continuous variables not normally distributed were presented 
as medians with their interquartile ranges (IQRs). The Chi-square test was used to 
compare frequencies of events in participants with unrecognized MI and recognized 
MI or participants with unrecognized MI and without MI. Continuous variables not 
normally distributed and differences in continuous variables between participants with 
unrecognized MI and recognized MI or participants with unrecognized MI and without 
MI were tested by two-sample Wilcoxon rank-sum (Mann-Whitney) test. 

Downwards-stepwise multivariable conditional logistic regression analyses were 
performed to determine correlates of baseline variables and unrecognized MI (cutoff 
for entry 0.10; and removal 0.05). To validate the model, forward-stepwise multivariable 
conditional logistic regression analysis was performed as well (cutoff for entry and 
removal set at a significance level of 0.05). This analyses takes the matched structure 
of the data into account. Medication and biomarkers in the blood were not included 
in regression analyses because of the correlation with cardiovascular risk factors and 
diseases. Univariate conditional regression analysis was reported with p-value and when 
significant, concomitant odds ratios (OR), and confidence intervals were presented. 
Univariate variables with P-value ≤0.10 were included in the multivariable conditional 
logistic regression. Multivariable logistic regression analyses were performed to 
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determine if unrecognized MI was an independent predictor of death corrected for age, 
sex, hypertension, diabetes and heart rate. Due to privacy concerns, only death year was 
available, which did not enable us to perform a survival analyses. All statistical analyses 
were performed using Stata version IC 13, StataCorp, College Station, Texas.

RESULTS

Figure 1 shows a flowchart of the study population. Baseline ECGs were available in 
152,124 participants. In 20.9% of cases (31,724 out of 152,124) automatic evaluation of 
the ECG was classified as abnormal and the ECG was reviewed by a cardiologist. ECGs 
of 3,556 participants (701 participants with “possible” unrecognized MI, 1,395 controls 
and 1,460 participants with recognized MI) reviewed again and a new matched control 
group was made. MI was present in 1,881 (1.2%) participants. Unrecognized MI was 
present in 431 (22.9%) and recognized MI in 1,450 (77.1%) participants. 

Lifelines participants
152,124 ECG available

31,724 ECGs abnormal: 
first review by cardiologist

431 unrecognized MI 1,450 recognized MI

701 (possible) 
unrecognized MI

1,460 (possible) 
recognized MI

Second review by 
interventional cardiologist

Second review by 
interventional cardiologist

1,395 2:1 matched 
control group

Second review 
confirmation no infarction

857 2:1 matched 
control group

Figure 1. Flowchart of the study population. ECG = electrocardiogram, MI = myocardial infarction.
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In the group under the age of 50 years, percentages of unrecognized MI relative to the 
total number of MI were 34% (92 out of 268) and 55% (83 out of 150) in men and women 
respectively. Proportions of 20%, 16% and 13% of unrecognized MI relative to the total 
number of MI were determined among participants with an age of 45, 55 and 65 years 
and older, respectively. In men and women, the percentage of unrecognized MI relative 
to the total number of MI decreased with age but was significantly higher for women 
compared to men in from the age of 40 years (P<0.001, Figure 2). 

Table 1 shows the baseline characteristics of participants with unrecognized and 
recognized MI. Participants with unrecognized MI were younger (55 years versus 
62 years, P<0.001) and more often female (50% versus 24%, P<0.001) compared to 
participants with recognized MI.  

Figure 2. Proportion of unrecognized MI and recognized MI. Dark blue shows the proportion of 
unrecognized MI. Light blue shows the proportion of recognized MI. Total number of MI per age 
category and sex are displayed above the bars. F = female, M = male, MI= myocardial infarction
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Table 1. Baseline characteristics of individuals with unrecognized and recognized MI

Unrecognized MI
N = 431

Recognized MI
N = 1,450 P-value

Age (mean±SD) 54.8 (12.9) 62.3 (11.1) <0.001

Female (%) 49.9 (215) 23.5 (340) <0.001

Ethnicity 

 East or West European (%) 97.4 (335) 98.7 (1,040) 0.103

Anthropometry

 BMI (kg/m2) 27.3 (4.9) 28.3 (4.0) <0.001

 Heart rate(BPM) 72 (13) 65 (11) <0.001

ECG abnormalities 

 Conduction disorder (%) 13.9 (60) 22.1 (321) <0.001

Risk factors

 Hypertension (%) 47.3 (204) 90.0 (1,305) <0.001

 Hypercholesterolemia (%) 25.1 (108) 88.3 (1,280) <0.001

 Diabetes Mellitus (%) 9.5 (41) 16.8 (244) <0.001

 Kidney disease (%) 5.3 (23) 12.7 (184) <0.001

 Active or former smoker (%) 58.9 (254) 76.6 (1,111) <0.001

 Family health – CVD (%) 9.7 (42) 18.0 (261) <0.001

 Excessive alcohol use (%) 23.0 (92) 19.0 (239) 0.084

Heart disease

 Heart failure (%) 1.6 (7) 18.5 (268) <0.001

 Atrial fibrillation (%) 1.2 (5) 7.5 (108) <0.001

 History of chest pain (%) 26.9 (116) 79.9 (1,158)  <0.001

 CABG or PCI 3.5 (15) 71.7 (1,039) <0.001

Biomarkers Blood

 HsCRP (mg/L) 1.4 (0.7 – 3.1) 1.4 (0.7 – 3.1) 0.849

 Creatinine (mmol/L) 74 (65 – 84) 81 (72 – 93) <0.001

 eGFR 91.4 (79.8 – 100.9) 83.7 (70.8 – 93.3) <0.001

 Triglycerides (mmol/L) 1.09 (0.79 – 1.56) 1.21 (0.89 – 1.73) <0.001

 Cholesterol (mmol/L) 5.3 (4.5 – 5.9) 4.2 (3.7 – 4.8) <0.001

 HDL (mmol/L) 1.4 (1.2 – 1.7) 1.2 (1 – 1.5) <0.001

 LDL (mmol/L) 3.4 (2.7 – 4) 2.4 (2 – 3) <0.001

 Glucose (mmol/L) 5.1 (4.7 – 5.5) 5.3 (5 – 6) <0.001

 HbA1c (%) 5.6 (5.4 – 5.9) 5.9 (5.6 – 6.2) <0.001

Pharmacotherapy

 Blood pressure lowering 26.3 (114) 85.9 (1,245) <0.001

 Cholesterol lowering 24.0 (61) 86.4 (1,252) <0.001

 Platelet inhibitors 14.2 (36) 88.7 (1,285) <0.001

BMI = Body Mass Index, CABG = coronary artery bypass surgery, CVD = cardiovascular disease, ECG = electrocardiography, 
eGFR = estimated Glomerular Filtration Rate, HbA1c = hemoglobin A1c, HDL = high-density lipoprotein, HsCRP = high 
sensitive C-Reactive Protein, LDL = low-density lipoprotein, PCI = percutaneous coronary intervention. 
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Correlates of unrecognized MI
Compared to recognized MI, classical cardiovascular risk factors were less prevalent 
in participants with unrecognized MI (Table 1). Participants with unrecognized MI 
less often had a history of heart failure, atrial fibrillation, chest pain, percutaneous 
coronary intervention or coronary artery bypass surgery compared to participants with 
recognized MI. Compared to controls, participants with unrecognized MI more often 
had a history of hypertension (P=0.014) or diabetes (P<0.001) and reported slightly 
more often a history of chest pain (P=0.081, supplementary Table 1). 

Kidney function, as assessed by eGFR was higher in participants with unrecognized 
MI, and glucose levels were lower in participants with unrecognized MI compared to 
participants with recognized MI. Total cholesterol, HDL-cholesterol and LDL-cholesterol 
were higher in participants with unrecognized MI, but the value of triglycerides were 
lower compared to participants with recognized MI. 

The use of blood pressure lowering medication, cholesterol lowering medication and 
platelet inhibitors was more common in participants with recognized MI compared 
to participants with unrecognized MI. In participants with unrecognized MI, the use 
of cholesterol lowering medication was comparable to controls and the use of blood 
pressure lowering medication and platelet inhibitors slightly higher compared to 
controls. In multivariable logistic conditional regression analysis heart rate and diabetes 
were independent correlates for the presence of unrecognized MI (Table 2). Framingham 
risk score was not an independent predictor of unrecognized MI (P =0.292).

Unrecognized MI and mortality
Median follow-up time was 5 years (IQR 3-6 years) in patients with unrecognized MI, 
4 years (IQR 3-5 years) in patients with recognized MI and 4 years (IQR 3-6 years) in 
controls. In total, 19 out of 431 participants with unrecognized MI died, a significantly 
higher rate than participants in the control group (19 out of 857, P=0.028). The mortality 
in participants with unrecognized MI was similar to the mortality in participants with 
recognized MI (93 out of 1,450, P=0.122). The median time between baseline visit and 
death was 3 years (IQR 2 – 5) and was comparable between patients with unrecognized 
MI and controls (P=0.336). In multivariate logistic regression, with adjustment for age, 
sex, hypertension, diabetes and heart rate, unrecognized MI remained an independent 
predictor of death (OR=2.21, 95%CI=1.12-4.37, P=0.022). In participants younger than 65 
years, unrecognized MI was even a stronger predictor of death (OR=3.26, 95%CI=1.12-
9.45, P=0.030). In participants with the age of 65 years or older, unrecognized MI did not 
remain an independent predictor of death (OR=1.70, 95%CI=0.68-4.23, P=0.256).  
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DISCUSSION

The major findings of our study are 1) almost one in four MIs are unrecognized; 2) 
even though highest number of MI is found in older men, the highest proportion of 
unrecognized MI occurs in young women; 3) unrecognized MI is less associated with 
cardiovascular risk factors as recognized MI and 4) unrecognized MI is associated with 
increased mortality compared to participants without MI.

Prevalence unrecognized MI 
The prevalence of unrecognized MI is substantial; one in four MIs is unrecognized. 
The study of Sheifer et al. studied a population older than the age of 64, and found 
a proportion of 22% of unrecognized MIs18. In our study, a proportion of 13% was 
determined among participants with an age of 65 years and older. Higher proportions 
were reported in the Olmsted, ARIC and Rotterdam studies; 44%, 45% and 48% in a 
population older than 45, 45 and 55 years, respectively5,11,19. In the Lifelines cohort study 
population the proportions in these age categories were 20% (>45years) and 16% 
(>55years), respectively. However, the enrollment of participants of both the Olmsted 
and Rotterdam study took place in the 1990s. The recent and large scale inclusion of 
adult participants in the Lifelines cohort study (n=152,180), makes the proportion of 
unrecognized MI found in our study probably more reliable and updated. This study is 
also the first reporting prevalences of unrecognized MI in the general adult population 
(≥18 years). Up to the age of 50 years, MIs are unrecognized in 34% of the cases in men 
and in 54% of the cases in women.  

A study determining the prevalence of unrecognized MIs with the help of Photon 
Emission Computed Tomography, suggested that two out of three unrecognized MI are 
missed by classical ECG criteria20. In addition, another study reported that the prevalence 
of unrecognized MI is higher than the prevalence of recognized MI when assessed by 
cardiac Magnetic Resonance Imaging21. According to a third study, the sensitivity of 
ECG criteria for diagnosing prior MI lies between 0.30 and 0.58 and the specificity lies 
between 0.75 and 0.9622. With this knowledge, proportions of unrecognized MI may be 
even higher than estimated in our current study.

Missing the diagnosis of MI could be explained by the presentation of MI without chest 
pain. In our study, 27% of participants with unrecognized MI reported a history of chest 
pain compared to 80% of the participants with recognized MI. Compared to controls, 
a history of chest pain was slightly higher in participants with unrecognized MI (27% 
versus 24%). The study of Sigurdsson et al. reported the presence of chest pain in 34% of 
the men with unrecognized MI compared to 58% in men with recognized MI2. Atypical 
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presentation of MI is more common in women, resulting in worse outcomes compared 
to men23. More awareness of the atypical symptoms of MI (e.g. fatigue, dizziness, pain 
in the stomach region), especially in young women, is necessary for performing early 
additional electrocardiography research and diagnosing MI. 

Baseline characteristics 
Participants with unrecognized MI less often had cardiovascular risk factors compared 
to participants with recognized MI. Other studies only reported a lower prevalence 
of hypertension19,20 or higher percentage of diabetes mellitus24 in participants with 
unrecognized MI compared to participants with recognized MI. In a study only observing 
men, risk factors are similar in participants with unrecognized and recognized MI2. The 
amount of cardiovascular risk factors increases with age and is higher in men compared 
to women25. Because the Lifelines database included a younger population of men and 
women compared to other unrecognized MI studies2,7,11,18,19,24,26-28, the prevalence of 
cardiovascular risk factors is lower. Therefore, Lifelines participants with unrecognized 
MI less often meet the standard ‘risk profile’ of MI.     

The higher use of cardiovascular medication in individuals with recognized MI can be 
explained by participation in post MI treatment programs. The higher cholesterol levels 
in participants with unrecognized MI compared to those with recognized MI is a result 
of the treatment in the last-mentioned group. Between participants with unrecognized 
MI and controls, no differences in cholesterol lowering treatment and values of these 
biomarkers were found. 

Correlates of unrecognized MI
Primary prevention of MI, aimed at risk factor management for CVD, is important to 
reduce the burden and mortality of MI. This especially applies to women. Other studies 
reported that correlates of unrecognized MI are similar to the correlates of recognized 
MI25,29. As aforementioned, the Lifelines database included a younger population, 
what could be the explanation for the lower prevalence of cardiovascular risk factors 
in patients with unrecognized MI. The difference in the mortality between participants 
with unrecognized MI and controls stresses the importance of early detection of these 
patients. A study observing an older population (67 years and above), reported no 
association between unrecognized MI and death21. In the Lifelines participants with 
an age older than 65, no association was found as well, emphasizing the mortality risk 
especially in the younger population. A simple tool like the Lifelines questionnaire and 
basic tests could make an important difference which could possible lead to reduced 
mortality in the general population.
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Our study has several limitations. First, the definition of unrecognized MI is based on 
ECG criteria corresponding to MI in combination with a lack of self-reported medical 
history of MI. A bias could have occurred, if participants had misreported their medical 
history or if participants filled out the questionnaires inaccurately. In future research, 
data of participants with MI could be combined with their clinical files, to validate an 
unknown history of MI. Second, the percentage of unrecognized MI in the Lifelines 
population can be an underestimation of the reality, because of the use of ECG criteria20. 
Lifelines intends to collect ultra-low-dose computed tomography scanning data of 
approximately 12,000 participants. Among these participants, unrecognized MI can be 
diagnosed with more certainty. 

CONCLUSION

The prevalence of unrecognized MI is substantial and classical cardiovascular risk factors 
are less prevalent in participants with unrecognized MI. Nevertheless, unrecognized 
MI is associated with mortality. The physician treating the young patient suspected 
for unrecognized MI should be aware of the burden and associated mortality of 
unrecognized MI and therefore use further diagnostics ensuring a final diagnosis.
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Supplementary Table 1. Baseline characteristics unrecognized MI and control group

Unrecognized MI
N = 431

Control group
N = 857 P value

Age (mean±SD) 54.8 (12.9) 54.8 (12.9) 0.809

Female (%) 49.9 (215) 49.6 (425) 0.921

Ethnicity 

 East or West European (%) 97.4 (335) 98.1 (653) 0.493

Anthropometry

 BMI (kg/m2) 27.3 (4.9) 26.7 (4.3) 0.021

 Heart rate (BPM) 72 (13) 70 (11) 0.002

ECG abnormalities 

 Conduction disorder (%) 13.9 (60) 14.2 (96) 0.878

Risk factors

 Hypertension (%) 47.3 (204) 40.1 (344) 0.014

 Hypercholesterolemia (%) 25.1 (108)  25.9 (222) 0.743

 Diabetes Mellitus (%) 9.5 (41) 4.2 (36) <0.001

 Kidney disease (%) 5.3 (23) 4.0 (34) 0.260

 Active or former smoker (%) 58.9 (254) 57.4 (492) 0.601

 Family health – CVD (%) 9.7 (42) 8.3 (71) 0.382

 Excessive alcohol use (%) 23.0 (92) 21.6 (169) 0.578

Heart disease

 Heart failure (%) 1.6 (7) 1.3 (11) 0.623

 Atrial fibrillation (%) 1.2 (5) 0.9 (8) 0.701

 History of chest pain (%) 26.9 (116) 22.5 (204) 0.081

CABG or PCI 3.5 (15) 2.7 (23) 0.635

Biomarkers Blood

 HsCRP (mg/L) 1.4 (0.7 – 3.1) 1.2 (0.6 – 2.5) 0.179

 Creatinine (mmol/L) 74 (65 – 84) 76 (67 – 85) 0.128

 eGFR 91.4 (79.8 – 100.9) 89.9 (78.2 – 100.0) 0.183

 Triglycerides (mmol/L) 1.09 (0.79 – 1.56) 1.09 (0.78 – 1.58) 0.686

 Cholesterol (mmol/L) 5.3 (4.5 – 5.9) 5.3 (4.6 – 6.1) 0.405

 HDL (mmol/L) 1.4 (1.2 – 1.7) 1.4 (1.2 – 1.7) 0.088

 LDL (mmol/L) 3.4 (2.7 – 4) 3.4 (2.7 – 4.1) 0.579

 Glucose (mmol/L) 5.1 (4.7 – 5.5) 5.1 (4.7 – 5.4) 0.034

 HbA1c (%) 5.6 (5.4 – 5.9) 5.6 (5.4 – 5.8) 0.166

Pharmacotherapy

 Blood pressure lowering 26.3 (114) 21.5 (184) 0.046

 Cholesterol lowering 24.0 (61) 20.4 (105) 0.245

 Platelet inhibitors 14.2 (36) 9.5 (51) 0.052

BMI = Body Mass Index, CABG = coronary artery bypass surgery, CVD = cardiovascular disease, ECG = electrocardiography, 
eGFR = estimated Glomerular Filtration Rate, HbA1c = hemoglobin A1c, HDL = high-density lipoprotein, HsCRP = high 
sensitive C-Reactive Protein, LDL = low-density lipoprotein, PCI = percutaneous coronary intervention. 
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