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Christmas and Midsummer in patients with devices, potentially contributing to impaired cardiac health 
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Introduction  

Cardiovascular disease 
Epidemiology  
Cardiovascular disease (CVD) is the leading cause of morbidity and mortality 
worldwide mostly due to a growing and aging population1, even though a decrease 
in mortality has been seen the last 30-40 years. The incidence varies by region, age, 
sex, and socioeconomic status2. High-income countries typically report higher 
incidence rates compared to low-income countries. In Europe, huge inequalities in 
the disease burden persist between countries, with greater burden of CVD in middle-
income nations3. In some high-income countries cardiovascular disease is no longer 
the leading cause of death. Globally, CVD is responsible for an estimated 17.9 
million deaths each year. Over 80% of these deaths are due to myocardial infarctions 
and strokes, with one-third of these deaths occurring prematurely in people under 
the age of 704.  

The term CVD refers to diseases that impact the blood vessels of the heart, brain, 
and peripheral arteries. The most prevalent of these is coronary artery disease 
(CAD), which is responsible for about 7.4 million deaths worldwide each year.5. 
The primary clinical manifestation of CAD is myocardial infarction (MI), which is 
the focus of this thesis. In Sweden, the mortality rate in MI has reached a plateau 
the latest 15 years and 1 year survival has been about 13 % during the recent years6. 

CAD is most often characterized by the narrowing or blockage of coronary arteries 
due to the buildup of atherosclerotic plaques and a complex pathophysiological 
process leading to erosion or plaque rupture and formation of a thrombus7, Figure 
1. The thrombus itself can partially
or completely occlude the coronary
artery, resulting in unstable angina,
MI or sudden cardiac death.

Figure 1. Myocardial infarction due to a 
thrombus which partially or complete 
occlude the artery in the heart muscle, 
resulting in necrosis of muscle cells. 
Created with BioRender.com. 
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Risk factors 
Non-modifiable risk factors 
Some risk factors of CVD or CAD are inherent to an individual’s physiology and 
genetic makeup. They often involve aspects that are difficult to modify through 
lifestyle changes. The main non-modifiable risk factors are described below. 

Age  
The risk of CAD increases with age1. The start of atherosclerosis begins in teenage 
and growth with time, Figure 2. With advancing age, the walls of arteries undergo 
structural and functional changes, leading to increased stiffness and reduced 
elasticity. This phenomenon is related to both intrinsic and extrinsic vascular 
mechanisms9. During recent years, the term inflamm-aging has been introduced, 
since chronic low-grade, systemic inflammation accelerate the biological age and 
progress of atherosclerosis10. 

Figure 2. Timeline of development of atherosclerosis. Printed with permission from Elsevier8. 

Sex 
Despite being the leading cause of death globally in both sexes, the incidence of 
CAD is lower in women compared to men in all age groups3,5. The differences 
however become less apparent with age11. Women are affected about 5-7 years later 
and are most likely protected by the oestrogen until post menopause12. Sex-specific 
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risk factors have been increasingly recognised in recent years and some of them are 
illustrated in Figure 3. 

Figure 3. Risk factors for cardiovascular disease in women. Reprinted from Vogel et al, Lancet 
202113 with permission from Elsevier. 

Genetic factors 
Specific genetic mutations or inherited conditions can predispose individuals, and 
the risk of coronary events has been calculated to be 91 % higher among people in 
the highest quintile of genetic risk compared to those in the lowest quintile14. The 
advances in technology have enabled the discovery of many different DNA-variants 
that carry a higher risk of CAD15-17. Histological data has shown that this genetic 
predisposition was seen even in ancient mummies18. The genetic risk is not age-
dependent, and awareness of an elevated genetic risk score can be utilised in primary 
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prevention long before other modifiable risk factors arise. Polygenic risk score to 
predict CAD is superior to conventional risk factors in risk stratification for primary 
prevention of CAD19,20 but is so far limited to research and not yet used in clinical 
practice. It is important to note that even with a high genetic risk for cardiovascular 
disease, a healthy lifestyle can significantly improve prognosis 21. 

Ethnicity 
There is a significant variability in risk factors between different ethnic groups. 
Immigrants from South Asia shows the highest CVD rates, independent of the 
traditional risk factors. The reason for this variation is not sufficiently studied and 
when dealing with risk score for CAD this must be considered22.  

Modifiable risk factors 
The lifetime risk of CAD differs markedly according to modifiable risk factor 
burden 23. The Framingham cohort started 1948 in US and few years later 
demonstrated that hypertension, obesity and cholesterol were strongly associated 
with CVD24. Several decades later, the global INTERHEART case control study 
showed that about 90 % of the risk for MI could be attributed to nine risk factors25. 
In addition to the ones in the initial Framingham cohort, diabetes mellitus (DM), 
psychosocial factors, poor diet, low alcohol consumption and inactivity were 
associated with MI. The prospective global PURE study identified fourteen 
modifiable risk factors attributed to about 71 % of CVD cases26. Low education, 
household pollution and low grip strength was added to the former known risk 
factors. The Global Cardiovascular Risk Consortium concluded in 2023 that about 
55 % of global CVD could be attributed to the five most important risk factors; BMI, 
systolic blood pressure, non-HDL cholesterol, current smoking and diabetes27. In 
recent years, there has been increased focus on residual risk to identify new 
therapeutic targets. The proportion of patients experiencing a first STEMI event 
without any known risk factors is growing, highlighting the need for a deeper 
understanding in this area. The following factors are the most common risk factors, 
modifiers or determinants of CAD and are described below, Figure 4. 

Figure 4. Main modifiable risk factors. Created using BioRender.com. 
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Hypertension 
The main modifiable risk factor is elevated arterial systolic blood pressure (BP). 
This risk factor alone contributes to increased global all-cause mortality and 212 
million lost healthy life years (8.5% of the global total) each year28. It is a major 
component, independent of other CVD risk factors in all prediction models for 
CAD. BP increases continuously with age in most countries worldwide. In isolated, 
pre-industrial societies with limited intake of dietary sodium and low environmental 
impact the rise in BP with age is small if exists at all29,30. Multifactorial reasons like 
increased sodium consumption, genetic predisposition, poor sleep quality, alcohol 
intake, high mental stress and immunological factors plays a significant role in the 
development of hypertension31,32. An elevated BP is affected, among other things, 
by renal and peripheral vascular resistance, endothelial dysfunction, sympathetic 
nervous system and contributes to progressive stiffening of the arterial vessels and 
accelerate the process of atherosclerosis32. BP lowering can rapidly reduce the 
cardiovascular risk33. It can be performed through pharmacotherapy and lifestyle 
modifications34 and is effective in all ages35.  

Hyperlipidaemia 
Elevated levels of blood lipids are well documented risk factors for CAD, in 
particular increased low-density lipoprotein cholesterol (LDL-C)36. Lowering LDL-
C with statins, ezetimibe or proprotein convertase subtilisin–kexin type 9 (PCSK-9) 
inhibitor have been effective to reduce cardiovascular events both in high-risk 
patients37 and in patients with intermediate risk without previous CVD38. 
Observational studies have shown that the association between high LDL-C and 
future cardiovascular events seems to be related to coronary atherosclerosis39. The 
lipid-risk picture is however multifaceted. Among statin-treated patients, the 
residual risk and prediction for future events have been more linked to levels of high 
sensitive c-reactive protein (CRP) than levels of LDL-C 40.  

Genetically determined familial hypercholesterolemia (FH), characterised by 
elevated LDL-C, is associated with an increased risk of premature cardiovascular 
events and affects approximately one in 300 individuals globally41. Early 
identification and treatment are essential to mitigate this risk. 

Lipoprotein (a) (Lp(a)) is so far the most common genetically determined risk factor 
for CVD. The protein is similar to LDL but contains an additional apolipoprotein 
(a) and the risk factor exists throughout a person’s lifetime and remains unaffected
by lifestyle changes and currently approved therapies42. High levels of Lp(a) are a
risk factor independent of LDL-C.

Elevated triglycerides are related to subclinical atherosclerosis and vascular 
inflammation independent of the LDL-C levels but have also been rediscovered 
during the last decades as a residual risk factor for CAD-events when LDL-C levels 
are well treated43.  



16 

The latest European risk score, SCORE244, include an estimation of non-HDL 
cholesterol, which is calculated as total cholesterol minus HDL. This measure 
accounts for all types of "bad" cholesterol: LDL-C, very low-density lipoprotein 
(VLDL), intermediate-density lipoprotein (IDL), and Lp(a). Non-HDL cholesterol 
is considered a better predictor of cardiovascular risk than LDL-C alonealone45,46. 

Smoking  
Following hypertension, smoking is the second leading risk factor for disability 
adjusted life-years globally and causes over 7 million deaths each year globally. 
Since 1990, the prevalence of smoking has decreased around the globe. However, 
as populations have grown, the total number of smokers has increased globally47.  

Smoking even a single cigarette per day is associated with a significantly elevated 
risk of CAD (RR 1.48 in men and 1.57 in women) compared with never-smokers48. 
In young smoking adults, i.e., those younger than 50 years, the CVD risk is five 
times higher than in non-smokers22.  

Obesity 
Obesity, defined as body mass index (BMI) >30 kg/m2 directly contributes to the 
onset of cardiovascular risk factors such as hyperlipidaemia, type 2 DM, 
hypertension, and sleep disorders49. Additionally, obesity independently drives the 
development of cardiovascular disease and increases cardiovascular mortality, 
beyond the impact of other risk factors. Genetically driven obesity, however, 
appears to be less harmful than lifestyle-driven obesity as demonstrated in a Swedish 
twin study, recently published50. Several studies emphasize abdominal obesity, 
measured by waist circumference, as a significant cardiovascular disease risk 
marker, independent of body mass index51,52. Since BMI has limitations depending 
on body composition, the recommendation is to add the measure of the abdominal 
waist in prevention work53. Lifestyle changes and subsequent weight loss have been 
shown to improve metabolic syndrome, as well as reduce associated systemic 
inflammation and endothelial dysfunction49. 

Diabetes mellitus 
Diabetes mellitus (DM) is a disease characterised by abnormally high blood glucose 
levels caused by insulin resistance (type 2) or insufficient insulin production (type 
1). The most common, type 2 DM develops from obesity and physical inactivity in 
addition to genetic susceptibility. Its prevalence in high-income countries increases, 
and is mainly related to our lifestyle54. The insulin resistance affects the vascular 
system in multiple molecular pathways55,56. When having DM type 2 the risk for 
CAD is about twofold54 and in type 1 at least threefold57 compared to individuals 
without DM. MI patients with prediabetes have similarly higher risk of future CV 
events58. Oral glucose tolerance test (OGTT) has been important in detection of risk 
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patients. Therapeutic control of the diabetes, other risk factors and lifestyle 
management are important to optimize the primary prevention.  

Physical inactivity and sedentary lifestyle 
Physical inactivity is the fourth leading cause of death worldwide59. Several reviews 
and meta-analyses have shown consistent evidence of the association of increased 
physical activity with better cardiovascular outcomes both in the primary and 
secondary prevention settings60-64. Physical activity has the potential to modify 
major risk factors by lowering blood pressure, reducing abdominal waist, improving 
insulin resistance and lipid profiles65,66. Some of the mechanisms are summarized in 
Figure 5 reproduced from EHJ67.  In addition, physical activity has been an effective 
intervention aiming to reduce psychosocial burden, like depression68.  

Figure 5. Summary of the main effects of regular physical activity and exercise on 
cardiovascular disease67. Printed with permission of Oxford University Press.  

In order to provide health benefits, the World Health Organisation (WHO) have 
formulate well-defined recommendations about the amount of moderate- and 
vigorous-intense physical activity as well as recommendations to limit sedentary 
behaviour 69. In secondary prevention, physical activity and exercise-based cardiac 
rehabilitation are fundamental components of the prevention program. 
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Diet 
The EAT-Lancet Commission declared in 2019 that consuming an unhealthy diet 
contributes considerably to premature death and morbidity worldwide70. The highest 
adherence of EAT-Lancet recommended diet was associated with lower 
cardiovascular mortality (HR 0.68; 95 % CI 0.54-0.84) when compared to lowest 
adherence when the index was tested retrospective in a cohort from Sweden with 20 
years of follow up71. The results in diet trials are often criticised due to several 
potential bias. Blinding is for several reason not possible and measurements are 
often subjective. Changing of one´s diet is challenging, and motivation and 
adherence are often more successful in physically and psychologically healthier 
persons.  

The prospective, randomized CORIOPREV study demonstrated that the 
Mediterranean diet was superior to low-fat diet in preventing cardiovascular events 
in a secondary prevention cohort72. Similar result was shown in a primary prevention 
cohort in the PREDIMED trial73. In the ESC guidelines there is now a class 1A 
recommendation for a healthy, Mediterranean or similar diet with unsaturated fat 
and reduced salt intake22. In addition, there are strong recommendations for plant-
based diet rich of fibre, fruits, vegetables, fish and restricted sugar and alcohol-
consumption. 

Alcohol 
Although several epidemiological trials suggested that low-moderate consumption 
may be beneficial for cardiovascular health, the evidence is sparse and inconclusive. 
Later trials with improved designs to eliminate confounders show no such protective 
effects74.  

Inflammation 
In recent decades, inflammation has been highlighted as a contributor to the 
development of atherosclerosis in all phases and as an independent predictor of the 
residual risk of MI 7,40,75,76. High-sensitive CRP and pro-inflammatory cytokines as 
IL-6 are the most common investigated biomarkers. Patients with rheumatoid 
arthritis and other autoimmune disorders have a higher susceptibility to CVD77 due 
to systemic chronic inflammation. 

Psychosocial risk factors 
An increasing body of evidence underscores the interconnectedness of the brain, 
mind, heart, and body, which can influence cardiovascular health, individual CVD 
risk factors, and cardiovascular outcomes, both positively and negatively78. Both the 
Framingham study79 and the INTERHEART study25 identified psychosocial factors 
as CVD risk factors several decades ago. The factors assessed in the INTERHEART 
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using structured questionnaires were depression, locus of control, perceived stress 
and life events. In the Framingham cohort, type A behaviour, daily stress, aging 
worries and tension were associated with incidence of MI. In recent years, the 
prospective Copenhagen City Heart Study stated that vital exhaustion was one of 
the most important independent predictors for cardiovascular events80.  

Psychosocial risk factors are often linked with socioeconomic status, lifestyle, and 
behaviour, making it hard to identify clear causes. They are considered key 
determinants of cardiovascular disease because they shape broader social and 
environmental conditions, like stress, socioeconomic status, and social support, that 
impact long-term disease risk81,82. In this thesis I use the term risk factor, although I 
am aware that a more accurate term might be determinants.  

Due to the improvement in traditional risk factor management in recent decades in 
the Western world, the relative importance of psychosocial risk factors is likely to 
increase. Conventional risk factors have significantly decreased among patients 
with first STEMI in Sweden from 2006 to 2014. The proportion of patients with no 
known risk of hypertension, hypercholesterolemia, diabetes and smoking increased 
from 11% to 27% during this period and women without known risk factors had 
increased 30 days all-cause mortality83,84. Despite this, only a few validated risk 
assessment tools have included aspect of psychosocial health85 even if recent 
guidelines have highlighted the need for screening22. Some of the most common 
psychological risk factors are described below.  

Stress 
Work stress as well as private-life stress has been associated with increased risk of 
CVD86,87. Being a caregiver to a loved one has been associated with a 63% higher 
risk of mortality during four years of follow-up. The increased risk was most evident 
in strained caregivers with known cardiovascular disease88. Stress is supposed to 
accelerate the progression of atherosclerosis, impair recovery as well as being a 
trigger in people with underlying disease89. A case-control study found significantly 
higher hair cortisol levels one month prior to an MI event compared to controls in 
middle-aged individuals in Sweden90. In the absence of reliable objective stress 
measurements in relation to onset of MI, hair cortisol levels could play a role, as 
they can be measured retrospectively91. The known complex pathophysiological 
effects of stress can be visualized in Figure 6. Some cognitive behavioural therapy 
or stress management interventions included in cardiac rehabilitation have reported 
large reductions in cardiovascular events with HR ranging from 0.49- 0.5992,93.  
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Figure 6. The effects of stress contributing to cardiovascular events. Reprinted with permission 
from Springer Nature89.  

Depression 
The incidence of depression among patients with CVD is three times higher than in 
the general population94. The mechanisms and pathways are not fully examined but 
are most probably bidirectional with an age-dependent component. Depression 
diagnosis is associated with 30% increase in the risk of having a CVD event even 
after adjustment for sociodemographic factors and lifestyle behaviours95. The 
prevalence of depression is twice as common among women and the association 
between depression and cardiovascular events are most prevalent among younger 
woman96.  

Sleep disturbances 
In the latest version of Life´s Essential97, see Figure 7, sleep has been added as the 
8th metric of the definition of cardiovascular health. Poor sleep quality, insufficient 
sleep duration and excessive sleep duration have all been associated with increased 
risk of CVD98. The association between sleep duration with CVD seems to be U-
shaped and 6-8 hours per night seems to be optimal99. Endothelial dysfunction, 
systemic inflammation, sympathetic tone are supposed to be the pathophysiological 
explanation. One example of sleep disturbances is the daylight-saving time during 
spring and autumn which disrupt people’s circadian rhythm. Swedish retrospective 
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data from 15-20 years showed that the incidence 
of myocardial infarction was increased the days 
after transition to daylight saving time in the 
spring and decreased the first day after daylight 
saving in autumn100.  

Figure 7. Life´s Essentials by AHA97. https://www.ahajournals.org/
doi/10.1161/CIR.0000000000001078 (fig 1). The figure is not allowed to be 
published in the online version.

Acute risk factors of coronary thromboembolic events 
In addition to these known risk factors, the myth of a trigger for the onset 
of myocardial infarction has been debated throughout history. In the early 
20th century, two Russian physicians Vasily Obraztsov and Nikolay 
Strazhesko provided the first description of non-fatal myocardial 
infarctions and their clinical presentation101. Along with describing 
symptoms and cardiac status, they declared:  

“All patients noted an acute, sudden onset of the disease. Direct events often 
precipitated the disease; the infarct began in one case on climbing a high 
staircase, in another during an unpleasant conversation and in a third during 
emotional distress associated with a heated card game”. 

This proposal of an onset trigger was lively debated the following decades and 
ended temporarily when Arthur M. Master concluded that a coronary occlusion 
takes place irrespective of precipitating activity in 1960102.  

Circadian variation 
In the 80s several studies reported findings of the circadian variation of the onset of 
MI, as well as sudden cardiac death and strokes103-106. These circadian variations 
were also seen in the incidence of ventricular arrhythmias107 and non-obstructive 
coronary arteries (MINOCA)108. In the morning, the natural increase in sympathetic 
activity, increased elevated blood pressure, heart rate, and blood clotting tendencies 
affects the arteries and can potentially trigger an event related to a previously 
damaged or exposed plaque in the coronary artery109. The use of beta blockers 
appear to provide some protection against the circadian trigger by reducing 
sympathetic activity and the likelihood of plaque rupture in the coronary arteries 
during the morning surge110. A recent study reported that morning-onset MI was 
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associated with higher odds (OR 1.65 [95% CI 1.19-2.28]) of culprit in the right 
coronary artery (RCA) compare to left arterial descending artery (LAD)111. 

Physical activity 
Similar to the description by Russian physicians in 1910, vigorous physical activity 
was re-identified as a potential trigger of MI at the beginning of the 1990s. Earlier 
evidence had been descriptive, and limited conclusions were drawn. A new case-
crossover design was introduced, with patients acting as their own controls. In this 
study, the relative risk (RR) of MI was 5.6 [95% CI 2.7–12.8] if heavy physical 
activity was performed within one hour before the onset of symptoms compared to 
a reference period. In usually sedentary individuals, the RR was 107112. Similar 
results were observed in the Stockholm Heart Epidemiology Program (SHEEP),113 
which indicated a significantly higher risk of vigorous physical activity if limited 
regular physical training (less than once a week) compared to individuals who 
reported more than four episodes of regular physical activity per week, with a RR 
of 101 versus 3.3. Other studies have confirmed similar results in other kinds of 
physical activities like snow shovelling and sexual activities114-116.  

Environmental factors 
Association with factors like cold weather117-119, lower atmospheric air pressure, 
higher wind velocity, and shorter sunshine duration119 has been associated with 
increased risk of MI. Increased concentrations of fine particles of air pollution  have 
in addition been suggested to transiently increase the risk of MI within a day120.  

There is increasing evidence supporting the hypothesis that viral infection, 
respiratory infections and influenza, can trigger MI121. In viral infections, the 
inflammatory response can destabilize atherosclerotic plaques, composed of 
inflammatory cells that become activated in a pro-inflammatory state. This 
condition can result in endothelial dysfunction and injury, leading to a 
prothrombotic state characterized by increased platelet reactivity and a heightened 
risk of MI. Influenza vaccination in patients with coronary heart disease has been 
associated with a 40% relative risk reduction in cardiovascular death and all-cause 
mortality within 12 months post-MI122. 

Heavy meal 
In the Australian Triggers and Modifiers of Acute Myocardial Infarction 
(TAMAMI) study a heavy meal within 2 hour was associated with a RR of 3.67 
[95% CI 1.02-13.14]. Similar results was reported in an Israeli study123. Individuals 
in the Western world spend most of the day in a post-meal, so-called postprandial 
state. Postprandial lipidaemia and postprandial hyperglycaemia are both associated 
with increased oxidative stress, endothelial inflammation and 
hypercoagulability124,125. Within healthy individuals the plasma triglycerides 
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increase significantly after a high-fat meal, peaking around four hours and returning 
to fasting levels around eight hours afterwards126.  

Psychosocial stress 
Acute psychosocial triggers like natural disasters and other stressors have been 
associated with increased incidence of MI. Several studies have reported higher 
risks in connection to earthquakes127-129, hurricanes130,131 and important fotball-
games132-134. The risk of MI was 21-fold higher within the first 24 hours after the 
loss of a significant person and decreased over time, according to the Determinants 
of Myocardial Infarction Onset Study (MIOS) study135 highlighting that acute 
emotions such as grief can significantly trigger cardiovascular events. The MIOS 
study reported that increased anger within two hours was associated with increased 
Ml as well136. Anxiety or emotional stress as a trigger before onset MI has 
furthermore been reported to be associated with elevated anxiety and poor mental 
health status at 12 month137,  re-hospitalization138 and increased 10 year all-cause 
mortality139. 

National holidays 
The terms 'Merry Christmas Coronary' and 'Happy New Year Heart Attack' were 
coined by Kloner in 2004140, following several reports describing the phenomenon 
of increased incidence of cardiac deaths during Christmas and New Year in the 
US141,142. Several potential mechanisms were proposed as delay in seeking care, 
increased emotional stress, overindulgence in food, fats, salt, alcohol, cold weather, 
particles from wood-burning fireplaces and reduced level of healthcare staff.  

In 2018, Mohammad et al published the Swedish nationwide study covering 16 
years of admission for myocardial infarction143. More than 280 000 cases were 
analysed using the SWEDEHEART registry. Christmas and Midsummer holidays 
were associated with higher risk of myocardial infarction, incidence rate (IR) 1.15 
[95% CI 1.12-1.18]. The day with highest observed incidence were Christmas Eve 
(1.37 [1.29-1.46]). These findings were particularly seen in patients aged over 75 
years and in patients with comorbidities like diabetes and previous known CVD.  

Acute coronary thromboembolic events 
The traditional risk factors contribute to and accelerate the development of 
atherosclerosis. Severe coronary atherosclerosis itself rarely causes significant 
symptoms but typically leads to progressively worsening angina, with symptoms 
arising during physical activity when the heart muscle's oxygen demand exceeds the 
limited blood flow through the narrowed arteries. The most severe manifestation is 
when an acute coronary thromboembolic event, or acute coronary syndrome (ACS), 
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occurs when a thrombus partially or completely occludes the coronary artery. This 
can occur following the presence of an evident trigger or happen entirely at random. 

ACS is defined as encompassing ST-elevation myocardial infarction (STEMI), non-
ST-elevation myocardial infarction (NSTEMI) and unstable angina (UA)144. ACS is 
often the first clinical manifestation of CAD, with symptoms ranging from the 
absence of clear clinical signs to the loss of consciousness and cardiac arrest. Along 
with the symptoms, ECG findings and high-sensitivity troponin levels guide the 
final diagnosis, Figure 8.  

Figure 8. The spectrum of clinical presentations, electrocardiographic findings, and high-
sensitivity cardiac troponin levels in patients with acute coronary syndrome 144. Printed with 
permission of Oxford University Press. 

Myocardial infarction is defined as necrosis of cardiomyocytes due to acute 
myocardial ischaemia and can be measured by cardiac specific enzymes or 
troponins. The diagnosis is associated with rise and fall of troponins in combination 
with symptoms, ECG changes and any evidence of myocardial death by imaging or 
findings of coronary artery thrombus by angiography145. 
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Acute thromboembolic events are most commonly caused by one of three 
pathogenetic mechanisms146. The most frequent cause is the rupture of a thin fibrous 
cap, which triggers thrombus formation, leading to a partial or complete occlusion 
of the artery. This is often referred to as vulnerable plaque rupture. The second most 
common cause of MI is endothelial damage and thrombus formation associated with 
erosion of the arterial plaque, while the plaque itself remains intact. The 
characteristics of these two primary causes are illustrated in Figure 9. A third, less 
common cause of coronary thrombosis is in the presence of a calcified nodule, 
typically observed in elderly patients with heavily calcified arteries.  

Figure 9. The two main causes for an ACS, rupture of a vulnerable plaque and a plaque 
erosion147. Printed with permission from Wolters Kluwer Health, Inc. 

The pathophysiological causes of MI have advanced with improvements in 
intravascular imaging, alongside autopsy studies. Eroded plaques are now 
increasingly recognized as a common characteristic of culprit lesions in ACS148,149, 
Figure 10. This is likely driven by the statin effects on lipid levels and reduced 
vascular inflammation. These plaque erosions are associated with a better risk 
profile and outcomes than plaque rupture148. Since the fibrous cap still is intact in a 
scenario of this, a future non-invasive treatment approach has been proposed and a 
proof-of-concept strategy without stenting is tested in a pilot study150. 



26 

 

Figure 10. Distribution of different pathogenesis in STEMI vs NSTEMI. Data from pathology and 
OCT studies151. Printed with permission of Springer Nature. 

The rupture of a vulnerable plaque is considered a high-risk event, and numerous 
efforts are underway to identify these plaques before clinical symptoms arise. The 
challenge lies in the fact that less than 5% of vulnerable plaques rupture over a three-
year period.152. Improved prediction could be achieved through intravascular 
imaging measurements like large plaque burden, smaller lumen area, thin-cap 
fibroatheroma, low endothelial shear stress, and high lipid core burden152-154. 
Current evidence suggests that clinically silent plaque ruptures can occur, and that 
the combination of “vulnerable plaques” in a “vulnerable patient” - along with the 
prothrombotic environment of circulating blood - appears to be a key factor in 
triggering acute coronary events155. 

Medical treatment  
The acute reperfusion therapy of today, regardless of the pathophysiology, depends 
on the initial assessment of the ECG and the presence of any ST elevation. If a 
STEMI is suspected, a percutaneous coronary intervention (PCI) is the evidence-
based first-choice strategy, provided it is available within 120 minutes156. The focus 
is to open the coronary artery as soon as possible to restore the oxygen supply to the 
heart muscle cells to minimize necrosis of cardiomyocytes. If not possible to attain 
a PCI intervention within mentioned time frame, thrombolysis should be given 
instead157,158. In a patient with a diagnosis of NSTEMI, a coronary angiography is 
recommended within the time frame that depends on the clinical presentations, 
hemodynamic instability, arrythmias and selected risk scores144. The benefit of early 
revascularization in this group is primarily the decreased recurrence of ischaemia 
but its effect on the reduced mortality has not been proven159. In the case of 
multivessel-disease, coronary artery bypass grafting (CABG) may be a better 
strategy than PCI in selected cases160. Expected outcome differences should be 
discussed in a multidisciplinary team and guide the patient in choice of treatment161.  

Besides revascularization as the primary treatment strategy, the acute treatment of 
MI includes oxygen if needed to compensate decreased saturation162, opioids to 
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relieve pain, lipid lowering therapy and antithrombotic therapy144. The length of 
hospitalization for an MI has been shortened over the last decades and low-risk 
STEMI patients could be discharged after 48 hours163 without increased risk of 
subsequent events.  

Secondary prevention 
Secondary prevention with long-term medical therapy, smoking cessation and 
lifestyle changes should begin in the acute phase and the significance of this part is 
highlighted in the latest guidelines22,144, Figure 11.  

Figure 11. Long-term management after ACS.  
OPD, outpatient department.144 Printed with permission. 
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Preventing the more acute triggers of MI is challenging and depends on the specific 
trigger. Some triggers, such as environmental factors, are unavoidable, while others 
may be mitigated through behavioural changes and stress management programs. 
Triggers that pose greater risk, particularly in older patients, such as heavy meals 
and snow shovelling, may be avoidable.  

Patient perspective and person-centred care 
Myocardial infarction is a severe and often life-threatening event that many patients 
closely associate with the threat of death, leading to emotional responses such as 
anxiety, shock, denial or despair. The psychosocial consequences of this experience 
can be profound, with patients often struggling to access adequate emotional 
support. Beyond managing the physical illness, patients face the challenge of 
adapting to a new reality and uncertain future, which can be psychologically 
challenging164. Coping with lifestyle changes, medical treatments, and the emotional 
burden can complicate recovery. Education level, marital status, social support and 
a sense of coherence has been positive predictors of good health-related quality of 
life after newly diagnosed CAD165. One review reported that post traumatic stress 
disorder was prevalent in about 15 % of MI patients166.  

Person-centred care with three main core components consisting of patient’s 
narrative, shared decision-making and documentation of the partnership have been 
beneficial in the care of patients with myocardial infarction167. Patients who actively 
engage in their own care, receive self-management support, and regular follow-up 
within coordinated systems, experience better outcomes and higher satisfaction with 
their care168.  

Study participation  
To be invited to participate in a clinical trial during acute illness like MI is 
challenging, both for the patient and the physician who is responsible for obtaining 
the inform consent. Ågård et al169 reported that out of over 700 Swedish physicians 
in cardiology with experience of including MI patients in trial, 44 percent did not 
feel that it should be possible to include acute MI patients in clinical trials. Mostly 
due to the amount of information needed to include and the cognitive capability of 
the patient.  

According to international ethical guidelines170 the researchers have a duty to:  
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- Seek and obtain consent, but only after providing relevant 
information about the research and ascertaining that the potential 
participant has adequate understanding of the material facts;  

- Refrain from unjustified deception or withholding of relevant 
information, undue influence, or coercion;  

- Ensure that the potential participant has been given sufficient 
opportunity and time to consider whether to participate; and  

- As a general rule, obtain from each potential participant a signed 
form as evidence of informed consent. Researchers must justify 
any exceptions to this general rule and seek the approval of the 
research ethics committee. 

A patients’ participation in a clinical trial has been described as both beneficial and 
challenging171-174. Facilitating factors include trust in healthcare professionals, hope 
for better treatment, increased care and monitoring, and the opportunity to 
contribute to research. However, barriers such as lengthy trial duration, intensive 
testing, significant time commitment, concerns about the investigational drug or 
device, and lack of confidence in study personnel can hinder participation. 

Emergency consent and ethical guidelines 
The informed consent process in emergency settings poses additional challenges. 
Barriers include time constraints due to urgent, life-saving treatments and the 
severity of illness symptoms, which can hinder the ability to provide or comprehend 
detailed information.  

Informed consent in emergency settings is guided by ethical frameworks such as the 
Declaration of Helsinki and the Belmont Report, both emphasizing respect for 
autonomy, beneficence, and justice175,176. These guidelines advocate for voluntary, 
informed participation, but their application is complicated in emergencies where 
patients may lack the capacity to consent. In such cases, alternatives like obtaining 
consent from a legally authorized representative (LAR) or using deferred consent 
may be necessary. In Sweden, legal restrictions prevent certain elements of these 
frameworks from being fully applicable, especially regarding the designation of a 
legally authorized representative (LAR), which is a critical consideration in 
emergency research. 

The Council of International Organizations of medical sciences (CIOMS) 
guidelines170 , based on recommendations from the Declaration of Helsinki, 
recommend ethics committee to approve a modification or deferred informed 
consent to research if following criteria is fulfilled:   
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- the research would not be feasible or practicable to carry out 
without the waiver or modification 

- the research has important social value 
- the research poses no more than minimal risks to participants 

There is however only a limited number of trials having the potential for this 
exception177 and local ethics committees may interpret guidelines differently, even 
in similar clinical settings and for the same medical issues.  

Traditionally, MI trials have used written prospective consent; however, several 
studies from the early 2000s highlighted that MI patients enrolled in various trials 
often had a limited understanding of key research components178-180 and only a 
minority of patients read the written information before randomization179,181,182. This 
question gained further attention when the HEAT-PPCI183 trial was presented in 
2014, where deferred consent was used, and no patients were asked about 
participation prior to randomization. When consent was obtained the day after 
randomization, only 4 out of 1,829 patients declined participation. 
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Aims 

Overall aims 
The first aim of this thesis was to assess patient’s experiences of informed consent 
and study participating in an acute setting to guide future design of studies in this 
population. The second aim of this thesis was to obtain more knowledge about the 
reason of increased incidence of myocardial infarction during national holidays. 

Specific aims 
I. The aim was to study patient experience in relation to the informed consent

process in the VALIDATE-SWEDEHEART trial.

II. The aim was to obtain better knowledge and understanding of patients
experience of participating in the DAPA-MI trial.

III. The aim was to identify the primary triggers of MI during Christmas,
hypothesising that an increased incidence of MI during the Christmas
holidays is triggered by emotional stressors, physical activity, and excessive
food and alcohol consumption.

IV. The aim was to identify self-experienced triggers of MI and discern
potential sex differences.

V. The aim was to remotely assess changes in cardiac and activity metrics in
patients with CIED during three major national holidays in Sweden over a
five-year period.



32 

Methods 

Overview 
A summary of the methods used in the papers included in this thesis, Table 1. 

Table 1. Overview of methods used in the papers. 

Paper I II III IV V 
Design Cross-sectional Qualitative Case-control  Cross-

sectional 
Retrospective 
cohort 

Data Structured 
telephone 
interview, four 
questions 

Semi-
structured 
interviews 

Postal 
questionnaire 
Swedeheart-
Scaar+Riks-
HIA  

Postal 
questionnaire 
Swedeheart 
Riks-HIA 

CareLink 
database 
(Medtronic) 
Med. records 
 

Study 
population 

414 participants 
in the 
VALIDATE- trial 
from three sites 

21 participants 
in the DAPA-
MI trial from 
four sites 

189 
participants 
with MI during 
Christmas and 
157 controls 

451 MI 
patients  

96 patients 
with CIED, 
645 holiday 
observations 

Setting Lund, Örebro, 
Umeå 

Centralized 
web-interviews 

Nationwide Nationwide Lund 

Data-
collection 

2015-2016 2021-2022 2018-2020 2018-2020 2015-2020 

Purpose Patient 
experience of 
IC process 

Experience of 
study-
participation 
and remote 
monitoring 
adherence 

Identify 
potential 
triggers of MI 
during 
Christmas 

Identify 
potential 
triggers of MI 
and discern 
potential sex 
differences 

Assess the 
relationship 
between 
cardiac and 
activity 
measurement
s and national 
holidays 

Analysis/st
atistic 

Descriptive, 
Chi-square test 

Qualitative 
content 
analysis 

Chi-square, 
summative 
content 
analysis  

Logistic 
regression 

Linear mixed 
model 

Clinical 
Trial.gov 
/Ethical 
permission 

NCT02311231 NCT04564742 
(Dapa-MI) 
2021-02963 

2019/01586 2019/ 01586 2020-05843, 
2021-05826-
01 
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National quality registry  
In paper I- IV The Swedish Web-system for Enhancement and Development of 
Evidence-based care in Heart disease Evaluated According to Recommended 
Therapies (SWEDEHEART)184 is involved, either as part of the main trial or as the 
source for population recruitment. This is a national quality register and today 
merger of seven different registries including patients with MI during 
hospitalization (Riks-HIA) and follow-up (SEPHIA), patients undergoing coronary 
interventions (SCAAR) and aortic valve interventions (SWENTRY). Recent years 
patients with heart failure (SwedeHF) and cardiac surgery (Swedisch Cardiac 
Surgery Registry) are added to SWEDEHEART as well as an initiation of a 
cardiogenetic registry. Since all residents in Sweden have a unique personal 
identification number, data in SWEDEHEART could be linked to other registries. 
The unique contribution to high quality care using quality indicators and in addition 
the possibility to perform randomized, double-blind trials have made the registry to 
one of the most valuable registries worldwide.  

Paper I and II were related to two different randomized registry clinical trials 
(RRCT) performed within the SWEDEHEART-registry.  

In paper III and IV the population was retrieved from the Riks-HIA and matched 
controls used in paper III were taken from the SCAAR-registry.      

Paper I 
Main trial 
The VALIDATE-SWEDEHEART trial (Bivalirudin versus Heparin in ST-Segment 
and Non–ST-Segment Elevation Myocardial Infarction in Patients on Modern 
Antiplatelet Therapy in the Swedish Web System for Enhancement and 
Development of Evidence-based Care in Heart Disease Evaluated according to 
Recommended Therapies Registry Trial)185 was a multicentre, registry-based, open-
label, randomized controlled clinical trial. When admitted to hospital with a 
diagnosis of STEMI or NSTEMI and urgent PCI was planned, patients were 
screened for eligibility criteria. Informed consent (IC) was obtained in the coronary 
catheterization laboratory. For the STEMI group, patients provided witnessed oral 
consent prior to undergoing PCI, which was later supplemented with a written 
confirmation. In the NSTEMI group, written IC was required before randomization.  
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Sub study; population, procedure and statistics 
This sub study was conducted at three of the hospitals involved in the main trial. 
During the telephone follow-up call one week after inclusion, as per the main study 
protocol, patients who had already consented to the primary trial were consecutively 
recruited for this sub study. They were asked to respond to a survey consisting of 
four questions:  

• Do you remember being asked to participate in a study?

• How was your experience of being asked to participate; do you
remember it being positive or negative?

• Would you have liked more information about the study?

• Do you think it would have been better if you were included in the
study without being informed until a later time?

Study-specific research nurses conducted the telephone follow-up calls. Data were 
collected using a predefined matrix, and the responses were subsequently compiled 
and analysed. 

Categorical variables were analysed using the chi-square test to assess differences 
in proportions between groups. If the number of observations was too low, Fisher’s 
exact test was applied. A p-value of <0.05 was considered statistically significant. 
The subgroup analysed were STEMI/NSTEMI diagnosis, sex and age and these 
were performed using the same statistical methods. 

Paper II 

Main trial  
The DAPA-MI (Dapagliflozin in Patients without Diabetes Mellitus with Acute 
Myocardial Infarction) was a registry-based, double-blind, randomized controlled 
clinical trial. The protocol permitted inclusion and randomization within 10 days of 
admission for MI (index hospitalization). The first follow-up visit was scheduled 6 
to 10 weeks after randomization, with subsequent visits planned at 10-month 
intervals.  

The DAPA-MI trial utilized a smart cap attached to study drug bottles, equipped 
with wireless technology (CleverCap Lite; Compliance Meds Technologies, Ives 
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Estates, FL, USA) to monitor medication adherence, Figure 12. When the cap was 
opened, a wireless signal was transmitted to a central portal via the 3G network. 
This real-time monitoring allowed for fewer trial visits for participants. If 
unexpected usage patterns were detected, an automated email notification was sent 
to research nurses to follow up with the patient. The cap featured an integrated audio 
notification system that emitted a sound when opened and could also alert patients 
to low battery status. 

Figure 12. The smart cap used in the DAPA-MI trial, CleverCap Lite. Copyright Compliance Meds 
Technologies LLC, Miami, FL, USA. Printed with permission. 

Interview study; population, procedure and analysis 
The ten top-recruiting sites in Sweden to the main trial were asked to recruit patients 
to the interview study. Four out of these ten sites accepted the invitation and 
recruited patients during their first follow-up visit. Eligible patients were those with 
access and ability to use a web-based communication platform. Digitally semi-
structured interviews were performed using zoom-application and verbal consent 
was obtained in the beginning of the interview. Four main questions formed the 
basis of the interview: 

• How did you experience being asked to participate in a clinical trial?

• How did you experience the information about the DAPA-MI trial?

• What is your experience using the bottle cap?

• What is your experience with the technology around the bottle cap?
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Recruiting process continued until no substantial content was acquired according to 
first author who performed the interviews. The semi-structured interviews were 
analysed using manifest qualitative content analysis, following the approach 
outlined by Graneheim and Lundman186. Each step of the analysis was discussed, 
revised, and conducted in collaboration with the author of this thesis. 

Paper III and IV 

Population, questionnaire and design 
In these studies, we identified patients with MI on specific dates through the Riks-
HIA registry, while controls for Paper III were retrieved from the SCAAR registry. 
In both studies, we used a self-designed questionnaire to assess the experience of 
potential triggers. The questionnaires consisted of 27 potential triggers with 
additional questions about tobacco use, symptoms, social activities and a possibility 
to describe any potential trigger or reason for increased stress. The questionnaire 
was slightly modified depending on the target group. It was sent out together with 
an information letter and an informed consent form. Attached on the following two 
sides is the translated version of the questionnaire sent to patients who experienced 
an MI during Christmas. 
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The responses to the questionnaire consisted of six selectable options. Two of them 
(not at all/not applicable and as usual) did not represent any changes from baseline. 
Since we hypothesized that only an increase in any category could act as a trigger, 
we recoded the answers to 1 for experienced the category more than usual (“a little 
more than usual” and “much more than usual”) and all other answers as 0. 

Paper III was a case control study where we compared the responses of MI patients, 
experienced symptom onset during Christmas (24-26 Dec), to the responses of a 
control group. The controls were matched 2:1 (Christmas 2018) according to age 
and sex and were inquired to answer questions about habits and behaviour during 
Christmas holiday. Paper IV was a cross-sectional study of MI patients with 
symptom onset during both holiday and weekdays and the prevalence of potential 
trigger was analysed based on sex disparities.  

Statistics 
In paper III the binary outcome of the trigger prevalence between the groups was 
analysed using chi-square test and Fisher´s exact test if too few observations. The 
free text was summarized by content and divided into themes. In paper IV the 
outcome of every specific trigger was analysed with multivariate logistic regression 
and reported as odds ratios (OR). Adjustments for age, infarct-type, history of MI, 
hypertension, diabetes and smoking were performed. Missing data were less than 
five percent in all triggers except symptoms. A complete case analysis was 
conducted in both papers. The analysis of both papers was performed using SPSS 
version 26. 

Paper V 
Population, design and variables of interest 
This was a retrospective, longitudinal, cohort study. The source for the study 
population in paper V was the CareLink remote device monitoring database 
(Medtronic, Inc., Minneapolis, MN) which consist of all patients with cardiac 
implantable electronic devices (CIED) in Lund using Medtronic´s device. The total 
sample of this cohort during 2015 and 2020 were 800 individual patients. Within 
this cohort we were specifically interested in those who had a measurement of 
intrathoracic impedance during at least one holiday; Christmas, New Year or 
Midsummer. Midsummer and Christmas holiday 2020 were excluded from analyse 
due to Covid-19 restrictions and possible bias related to that. The remote database 
consists of daily measurements of arrhythmias variables, activity variables and fluid 
measurements. The variables of interest in our study are visualized in Figure 13 and 
14. Daily impedance is one average value per day of the intrathoracic impedance, 



40 

measured in Ohm, based on regular measurements between 12 AM to 5 PM. A 
decrease in daily impedance indicates an increased intrathoracic fluid retention187.  

 

Figure 13. The intrathoracic impedance is measured about 60 times a day between noon and 5 
PM using the vector between the device case and the right ventricular lead. A mean value per 
day is derived. As fluid is retained in the lungs because of worsening heart failure (HF), the 
impedance decreases. LA = left atrial; ↑ = increase; ↓ = decrease. Printed with permission from 
Elsevier187 

The Accumulated difference in Ohm or the OptiVol fluid index (OVFI) is derived 
from the accumulated negative difference between the daily impedance and a 
running average impedance. The Threshold crossing is a binary variable displayed 
if the OVFI crosses the predeterminate threshold. The threshold for all patients was 
60 Ohm, Figure 14.  

Day Heart Rate is defined as average heart rate in the 12 h period from 8 AM to 8 
PM. Heart Rate Variability is defined as the variability value from median 
ventricular heart rate determined every 5 minutes. Activities of daily living are 
defined as active minutes per day derived from the rate response accelerometer. In 
addition to the CareLink database we used medical records to obtain relevant 
diagnosis, medications and measurements of left ventricular ejection fraction 
(LVEF), updated for every year of observation.  
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Figure 14. Visual explanation of Optivol Fluid Index (OVFI), threshold and daily intrathoracic 
impedance. The predefined threshold was 60 for all patients. When the daily impedance 
decreases for several consecutive days, the OVFI increases accordingly. Printed with 
permission from Elsevier187. 

The outcome estimate in this study was the difference between baseline period and 
the holiday in intrathoracic impedance, physical activity, day heart rate, heart rate 
variability and OVFI. The baseline period for Christmas and New Year was defined 
as mean value of 21, 22 and 23 of December. The baseline period for Midsummer 
holiday was three days preceding Midsummer Eve. The holidays were analysed 
individually with regard to daily impedance and combined for all outcomes. Sub-
group analysis of intrathoracic impedance was performed in groups categorized by 
LVEF above or less than 40 %, previous medical history, activity level and decrease 
in activity.  

Statistics 
Baseline characteristics were presented as counts and percentages for categorical 
data and as means and standard deviations for continuous data. The normality of the 
outcome variables was assessed visually using histograms. The outcome estimate, 
the difference between baseline and holiday, was analysed using a linear mixed-
effect model, accounting for repeated measurements from patients with a random 
effect at the patient level. Fixed effects included time (baseline vs. holiday), sex, 
age, and selected subgroups in the secondary analysis. Due to significant variability 
in individual baseline impedance values, graphs were generated using percentage 
differences. A two-sided p-value of less than 0.05 was considered statistically 



42 

significant. The distribution of the OVFI was highly right skewed, necessitating the 
use of median values in the graphs. Since the residuals were normally distributed, 
no transformation was required in the model estimation. STATA version 18.0 for 
Windows was used. 

Ethical considerations 
All studies were conducted in accordance with the Declaration of Helsinki188 and 
approval was given by the ethical review board of Lund or the Swedish ethical 
review authority. All ethical approval diary numbers are included in Table 1. 

The SWEDEHEART registry does not require mandatory written consent. All 
patients are informed about the registry upon admission or during hospitalization, 
with the option to opt out. Written consent was obtained for the clinical trials 
referenced in papers I and II, from which patients were selected, and verbal 
consent was secured prior to their inclusion in the interview studies. In papers III 
and IV, written consent was obtained and was sent along with the postal 
questionnaire. Paper V was a retrospective study, with ethical approval permitting 
research in patients with ICD/CRT devices using data from the CareLink database, 
along with relevant diagnoses and imaging from medical records, without requiring 
written consent from the patients. Given that many of the patients were deceased at 
the time of the study, obtaining consent through other means would have been 
challenging. 

All studies in this thesis, except for Paper V, focus on patient perspectives related 
to myocardial infarction or chronic coronary artery disease. While these experiences 
are invaluable for understanding the patient journey, they are difficult to quantify, 
as they reflect individuals during a critical and vulnerable period in their lives. These 
patients, having recently experienced a myocardial infarction, are impacted in 
multiple ways—physically, emotionally, and psychologically. Data on their 
experiences is collected at different time points and contexts following the 
infarction, capturing their perceptions before, during, and after hospitalization. 
Ensuring that these sensitive perspectives are gathered ethically and respectfully is 
a core consideration throughout the research. 

All studies included extensive data sets with sensitive personal data and careful 
handling, including secure data system, was required to ensure that potential harm 
was avoided.  
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Results 

Paper I 
A total number of 414 patient were included in the study. Of these, 25 % were 
women, 56 % had STEMI, 23 % current and 37 % former smokers, 15 % with 
previous MI and 1.5 % had cardiopulmonary resuscitation before arrival at the 
catheterization laboratory. Median age was 67 years (IQR 59-73).  

Below are the results derived from the four questions, visualized in bar graphs. 
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In total 94 % remembered the IC process and being included in a study. Of those, 
85% experienced this as positive and 88 % did not request additional information. 
Five percent thought it would have been better to be included without any consent 
until a later timepoint. No significant differences were seen between the groups 
except that the STEMI population were less positive to be asked in the emergency 
setting.  

Paper II 
In the semi-structured interview study, 25 patients included in the main trial DAPA-
MI initially accepted being contacted by the main researcher for interviews. Four of 
these were later excluded due to lack of response when the main researcher 
attempted to make contact or because they later declined participation in the 
interview. Seventeen of the participants were men and four were women, with a 
median age of 59 years, ranging from 44 to 80 years. 
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The analysis resulted in four categories: A willingness to contribute, The perception 
of information, Be in a vulnerable situation and Adaption to a new technology, 
Figure 15. 

Figure 15. Examples of meaning units, condensed meaning units, codes, sub-categories and the 
main categories. 
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Paper III  

A total of 542 patients were identified in the SWEDEHEART registry and received 
a postal questionnaire along with informed consent forms. This included 287 
patients who experienced a myocardial infarction during Christmas in 2018 or 2019, 
and 255 patients in the matched control group. The overall response rate was 64%. 
In the MI-Christmas group, 189 patients (66%) completed the questionnaire, while 
157 patients (62%) from the control group responded. Baseline demographic 
information is shown in Table 2. In the MI population, 30% had STEMI, and 70% 
had NSTEMI. 

Table 2. Baseline demographics of study groups. Presented as numbers (%) unless otherwise stated. 

MI-Christmas Control-group 
Characteristics Responders Non-responders Responders Non-responders 

Number (%) 189 (65.9) 98 (34.1) 157 (61.6) 98 (38.4) 

Mean (SD) age (years) 72.8 (10.3) 72.3 (12.3) 73.3 (9.5) 72.4 (12.6) 

Male 130 (68.8) 64 (65.3) 110 (70.0) 67 (68.4) 

Mean (SD) BMI 27.3 (4.6) 27.1 (4.9) 27.1 (4.1) 27.6 (4.4) 

Current smoker 28 (14.8) 24 (24.5) 11 (7.0) 9 (9.2) 

Medical history 

   Diabetes 46 (24.3) 36 (36.7) 23 (14.6) 22 (22.4) 

   Hypertension 117 (61.9) 74 (75.5) 131 (83.4) 82 (83.7) 

   Myocardial infarction 53 (28.0) 41 (41.8) 55 (35.0) 34 (34.7) 

   PCI 38 (20.1) 29 (29.6) 66 (42.0) 38 (38.8) 

   CABG 19 (10.1) 8 (8.2) 15 (9.6) 12 (12.2) 

   Chronic heart failure 11 (5.8) 11 (11.2) 

   Stroke 9 (4.8) 4 (4.1) 

Activity 
No activity, reported as more than usual, was more frequently expressed by patients 
with MI during Christmas compared to the control group. Cleaning (9% vs. 21%, 
p=0.001) and outdoor activity (5% vs 12%, p=0.03) were more commonly reported 
by responders in the control group. All activities are illustrated in Figure 16. Both 
groups reported decreased physical activity during Christmas, 25% in MI group 
versus 31% in the control group. Lower medication adherence than usual was 
reported by 1.6% of the MI group compared to 0.6% of the control group. The 
complete percentage distribution of responses from both groups is included in 
supplementary material, Table 1. 
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Figure 16. Report of a little more or much more of activities than usual in the 24 h pre-MI or 24–26 
Dec in the control-group. Values represent the percentage of responders. *p < .05, **p < .01, ***p < .001. 

Emotions 
Stress (37% vs. 21%, p=0.002), depression (21% vs. 11%, p=0.02) and worry (26% 
vs. 10%, p <0.001) were more frequently reported by patients with MI during 
Christmas compared to the control group. The distribution of increased emotions in 
MI group and the control group is illustrated in Figure 17. Detailed responses are 
presented in the supplementary material, Table 2. 

Figure 17. Report of a little more or much more of emotions than usual in the 24 h pre-MI or 24–
26 Dec in the control-group. Values represent the percentage of responders. *p < .05, **p < .01, ***p 
< .001. 
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Food, sweets, alcohol consumption and symptoms 
In the MI group, 33% reported increased food consumption compared to 43% in the 
control group (p=0.002). A similar pattern was observed for sweet consumption, 
with 32% in the MI group versus 43% in the control group (p=0.03). No significant 
differences were found in fatty-food or alcohol consumption between the two 
groups, Figure 18. 

Symptoms were more frequently reported by the MI group, both fatigue, dyspnoea 
and chest pain were significantly more reported among the MI population, 
illustrated in Figure 18. Detailed responses about food, alcohol and symptoms are 
presented in the supplementary material, Table 3. 

Figure 18. Report of a little more or much more of food, alcohol and symptoms than usual in the 
24 h pre-MI or 24–26 Dec in the control-group. Values represent the percentage of responders. *p < 
0.05, **p < 0.01, ***p < 0.001. 

Paper IV 
The population in this study consisted of patients diagnosed with type I MI, with 
symptom onset occurring on pre-defined days, covering both weekdays and 
holidays (5–7 December, 24–26 December 2018, 14–16 January, 30–31 May, 21–
22 June, 8–9 July, and 24–26 December 2019). A total of 765 patients were 
identified in the SWEDEHEART registry and received a postal questionnaire along 
with informed consent forms. Baseline demographics and differences between 
responders and non-responders, as well as differences between men and women, are 
presented in Table 3. 
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Table 3. Baseline demographics of responders and non-responders. Presented as numbers (%) 
unless otherwise stated. 

Characteristics Responders 
Non-

responders p-value
Female  

responders 
Male 

responders p-value 
Number (%) 451 (59.0) 314 (41) 134 (29.7) 317 (70.3) 
Mean (SD) 
age (years) 71.6 (10.5) 71.1 (12.6) 0.58 73.9 (10.6) 70.6 (10.3) <0.01 

Mean (SD) BMI 27.1 (4.4) 27.8 (5.1) 0.05 26.3 (4.8) 27.4 (4.1) 0.02 
Current smoker 62 (13.7) 70 (22.3) <0.01 21 (15.7) 41 (12.9) 0.44 

STEMI 145 (32.1) 104 (33.1) 0.78 30 (22.4) 115 (36.3) <0.01 
Medical history 

Diabetes 97 (21.5) 106 (33.8) <0.001 23 (17.2) 74 (23.3) 0.30 

Hypertension 262 (58.1) 227 (72.3) <0.001 88 (65.7) 174 (54.9) 0.08 

Myocardial infarction 114 (25.3) 120 (38.2) <0.001 29 (21.6) 85 (26.8) 0.46 

PCI 92 (20.4) 91 (29.0) 0.02 16 (11.9) 76 (24.0) 0.02 
CABG 43 (9.5) 27 (8.6) 0.66 6 (4.5) 37 (11.7) 0.02 
Chronic heart failure 30 (6.7) 40 (12.7) <0.01 3 (2.2) 27 (8.5) 0.01 
Stroke 27 (6.0) 17 (5.4) 0.27 8 (6.0) 19 (6.0) 0.98 

Values are numbers and percentages unless stated otherwise. Significant differences between groups 
in bold. BMI, body mass index; SD, standard deviation. PCI, percutaneous coronary intervention. 
CABG, coronary artery bypass grafting. 

Sex perspectives 
Of the three main categories, 64% of women reported experiencing at least one 
emotional trigger more than usual, compared to 53% of men (p=0.03), Table 4. 

Table 4. Sex differences in reported trigger on group-level.  
*Adjusted for age, previous MI, hypertension, diabetes, smoking, and NSTEMI/STEMI. 

Crude female: male OR Adjusted* female: male OR 
Reported 
trigger 

Male, n 
(%) 

Female, 
n (%) OR 95 % CI p-value OR 95 % CI p-value

Activities 140 (44.2) 64 (47.8) 1,16 0,77-1,73 0,483 1,27 0,83-1,96 0,273 
Emotions 168 (53.0) 86 (64.2) 1,59 1,05-2,41 0,029 1,71 1,1-2,69 0,017 
Food and 
alcohol 91 (28.7) 32 (23.9) 0,78 0,49-1,24 0,294 0,92 0,56-1,49 0,725 

The most commonly reported individual trigger was stress, reported by 50% of 
women compared to 30% of men, with an OR of 2.33 (95% CI: 1.53–3.55, p<0.001). 
Other emotional triggers were also reported more frequently by women than men, 
including sadness (OR 3.52, 1.92–6.45), feeling upset (OR 2.69, 1.47–4.95), anger 
(OR 2.49, 1.20–5.16), loneliness (OR 2.33, 1.24–4.40), anxiety (OR 2.21, 1.33–
3.67), worry (OR 2.17, 1.36–3.46), and depression (OR 2.06, 1.26–3.36), Figure 19. 
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Figure 19. Odds ratio female: male. Emotions. Adjusted for age, previous myocardial infarction, 
hypertension, diabetes, smoking, and STEMI/NSTEMI. 

Outdoor activity was reported more frequently in men, (OR 0.35, 0.14–0.87) while 
cooking (OR 2.77, 1.45–5.27), cleaning (OR 2.39, 1.01–5.67), and insomnia (OR 
2.31, 1.39–3.82) were reported more often by women, Figure 20.  

 

Figure 20. Odds ratio female: male. Activities. Adjusted for age, previous myocardial infarction, 
hypertension, diabetes, smoking, and STEMI/NSTEMI. 
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No sex differences were observed in food consumption (OR 0.70, 0.38–1.28) or 
alcohol intake (OR 1.02, 0.51–2.06), Figure 21. 

Figure 21. Odds ratio female: male. Food and drink. Adjusted for age, previous myocardial 
infarction, hypertension, diabetes, smoking, and STEMI/NSTEMI. 

Women reported increased symptoms of fatigue (OR 1.74, 1.12-2.69), general sense 
of illness (OR 2.12, 1.30-3.43) and nausea (OR 2.55, 1.26-4.11) more often than 
men, Figure 22. The total distribution of answers for all categories is provided in 
the supplementary material, Tables 5–7. 

Figure 22. Odds ratio female: male. Emotions. Adjusted for age, previous myocardial infarction, 
hypertension, diabetes, smoking, and STEMI/NSTEMI. 
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Paper V 
In total 96 patients had thoracic impedance monitoring and fulfilled the inclusion 
criteria for further analysis. The monitoring data covered an average of 2.2 years per 
patient, contributing to a total of 245 patient-years and 649 patient-holidays. Baseline 
demographics are shown in Table 5. In summary, the cohort exhibited a mean age of 
69 years, predominantly comprising of males. About four out of five patients had a 
CRT device, and over two-thirds of the patients had an LVEF below 40% at baseline. 
Patients with LVEF more than 40% had more often a history of arrythmias and a 
secondary prevention ICD compared with patients with lower LVEF. In patients with 
normal LVEF, 85% of the observations had a secondary prevention ICD.   

Table 5. Patient and observation characteristics. 

Patients, 
upon 
inclusion  

Christmas, 
observations 

New Year, 
observations 

Midsummer, 
observations 

In total 
observations 

Number of 
patients/observations 96 217 213 219 649 

Age, years (SD) 69 (10) 69 (11) 69 (11) 70 (10) 69 (10) 

Male gender, n (%) 79 (82) 177 (82) 173 (81) 177 (81) 527 (81) 

CRT, n (%) 75 (78) 149 (69) 146 (69) 149 (68) 444 (68) 
ICD, n (%) 
- primary
- secondary

88 (92) 
64 (67) 
24 (25) 

143 (66) 
61 (28) 

140 (66) 
60 (28) 

138 (63) 
71 (32) 

419 (65) 
194 (30) 

Hypertension, n (%) 59 (61) 126 (58) 123 (58) 129 (59) 380 (59) 

Diabetes, n (%) 31 (32) 67 (31) 66 (31) 64 (29) 199 (31) 
Cardiomyopathy, n (%) 
- ischemic
- non-ischemic

91 (94) 
35 (36) 
56 (58) 

75 (35) 
125 (58) 

75 (35) 
122 (57) 

81 (37) 
119 (54) 

223 (36) 
364 (56) 

Atrial fibrillation, n (%) 
- paroxysmal
- persistent

49 (51) 
23 (24) 
26 (27) 

47 (22) 
62 (29) 

47 (22) 
61 (29) 

50 (23) 
62 (28) 

144 (22) 
185 (29) 

Kidney failure, n (%) 33 (34) 64 (29) 63 (30) 69 (32) 198 (31) 
Ejection fraction, n (%) 
>50%
40-49 %
30-39%
<30 %
missing

5 (5) 
13 (14) 
21 (22) 
54 (56) 

3 (3) 

20 (9) 
40 (18) 
48 (22) 
97 (45) 

12 (6) 

18 (8) 
40 (19) 
46 (21) 
97 (46) 

12 (6) 

22 (10) 
41(19) 

49 (22) 
90 (41) 

17 (8) 

60 (9) 
121 (19) 
145 (22) 
282 (43) 

41 (6) 
Medical treatment    
(cardiac), n (%) 
   Betablockers 
   ACE-i/ARB/Nepr 
   MRA 
   Diuretics 
   SGLT 2-inh 
   Statins 

92 (96) 
87 (91) 
56 (58) 
65 (68) 

2 (2) 
59 (61) 

207 (96) 
189 (88) 
110 (51) 
151 (70) 

5 (2) 
134 (62) 

204 (96) 
186 (87) 
107 (50) 
150 (70) 

5 (2) 
134 (62) 

209 (95) 
187 (85) 
107 (49) 
156 (71) 

6 (3) 
137 (63) 

621 (96) 
561 (86) 
324 (50) 
459 (71) 

16 (2) 
406 (63) 
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Intrathoracic impedance 
When Christmas, New Year and Midsummer Day were combined the daily 
intrathoracic impedance decreased with 1.1 Ohm, 95% CI [-1.6, -0.7], p<0.001 
compared to baseline. A non-significant decrease in impedance was observed during 
Christmas, New Year and Midsummer Eve compared to baseline, -0.2 Ohm, 95% 
CI [-0.6, 0.3], p=0.47. The percentage change during the combined holiday related 
to baseline period is visualized in Figure 23. 

The decrease in daily intrathoracic impedance remained statistically significant 
when Christmas and Midsummer Day holidays were analysed individually with a 
decrease during Christmas Day (- 1.3 Ohm, 95% CI [-2.0, -0.6], p< 0.001), and on 
Midsummer Day (-1.3 Ohm, 95% CI [-2.0, -0.6], p<0.001). On New Years Day a 
non-statistically significant trend was observed; -0.6 Ohm, 95% CI [-1.3, 0.1], p = 
0.08. The percentage change of impedance for each holiday individually is shown 
in Figure 23. Twenty five percent of the observations had an impedance drop of 3.2 
ohms or more consistently between time periods and ten percent of observations 
showed an impedance drop of 5.2 ohms or more. The average mean of the daily 
intrathoracic impedance was normalized within two days after the holiday. 

Figure 23. Intrathoracic impedance. Percent change from baseline. Holidays combined 
including 95% CI.  

The daily impedance changes between baseline and Christmas, New Year and 
Midsummer Day were observed in patients with reduced LVEF (<40%); -1.0 Ohm, 
95% CI [-1.6, -0.4], p=0.001 as well as in patients with normal or mildly reduced 
LVEF (≥40%); -1.1 Ohm, 95% CI [-1.7,-0.4], p=0.003. P for interaction was 0.9. 
Figure 24.  
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Figure 24. Intrathoracic impedance. Percent change from baseline, stratified by LVEF.  

A similar impedance drop was observed regardless of diabetes diagnosis (p for 
interaction 0.24), hypertension (p for interaction 0.35), kidney disease (p for 
interaction 0.61), ischemic or non-ischemic cardiomyopathy (p for interaction 0.51 
vs 0.71). 

OptiVol Fluid Index and threshold crossings 
The OptiVol Fluid Index (OVFI) increased after the holidays compared to baseline, 
reached maximum 1 and 2 days after (a mean of 2.9 Ohm/day, 95% CI [0.1, 5.8], 
p=0.04) and returned to baseline within a week. Seventeen alerts of crossed 
threshold of 60 Ohm were detected within one week after or during the holidays in 
relation to eight alerts during the week before the holidays. Of these in total twenty-
five alerts, only two were observed in patients with LVEF >40%. Graph showing 
OVFI, daily impedance and threshold crossing distributions during Christmas, New 
Year and Midsummer holidays are illustrated in Figure 25.  
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Figure 25. Thresholds crossings (nr, secondary vertical axis), mean daily impedance and 
median of Optivol Fluid Index (OVFI) during the holidays. 

Activity 
Daily activities decreased during Christmas, New Year and Midsummer Day by a 
mean of 40 minutes, 95% CI [35-45], p<0.001. We categorized the patients in 
quartiles based on activity level during baseline period. No statistically significant 
changes in impedance drop were seen between the groups. We then categorized the 
patients in quartiles based on change in activity level between the baseline and the 
Day. The impedance drop was larger in patients who decreased their activity level 
most, Table 6. 

Table 6. Impedance drop in relation to change in activity. Change between baseline and 
Christmas, New Year and Midsummer Day combined. 

Impedance 
drop, Ohm 95% CI P-value

Nr of 
observations 

Increased activity, Q1 0.3 -0.6, 1.1 0.5 162 

< 24 min decrease in activity, Q2 0.6 -0.5, 1.7 0.3 163 

25-54 min decrease in activity, Q3 2.3 1.0, 3.5 <0.001 160 

>55 min decrease in activity, Q4 2.0 0.7, 3.6 0.002 164 

Heart rate and arrhythmia 
Heart rate decreased by an average of 1.4 beats per minute (95% CI [0.8-2.0], 
p<0.001) during Christmas, New Year, and Midsummer Day compared to the 
baseline period. Similarly, heart rate variability decreased by an average of 8.0 ms 
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(95% CI [4.8-11.2], p<0.001) during these same holidays, Table 7. Only one patient 
had an appropriate ICD shock in relation to the holiday period. The patient had 
several episodes of ventricular tachycardia (VT) with adequate shock therapy during 
the night between Christmas Eve and Christmas Day. The day afterwards the daily 
thoracic impedance had decreased by 12 Ohm or 17 percent.  

Half of the patients had persistent or paroxysmal atrial fibrillation upon inclusion. 
No episodes of new-onset atrial fibrillation were detected during the holidays. 
Within the group of patients with paroxysmal atrial fibrillation there were only 
minor changes in total burden of atrial fibrillation during the holidays. 

Table 7. Linear mixed-effect model, outcome estimates, difference in baseline versus holiday 
Christmas, New Year and Midsummer combined. 

  
Holiday Eve  

(95 % CI, p-value) 
Holiday Day 

(95 % CI, p-value) 

Nr 
patients 

/obs 
Daily 
thoracic 
impedance, 
Ohm 

Crude -0.2 -0.6, 0.3 p=0.47 -1.1 -1.6, -0.7 p<0.001 
96/649 Adjusted 

age, sex -0.1 -0.6, 0.3 p=0.55 -1.1 -1.6, -0.7 p<0.001 

Daily 
activity, 
minutes 

Crude -22.9 -28.3, -17.5 p<0.001 -39.8 -45.2, -34.5 p<0.001 
96/649 Adjusted 

age, sex -23.2 -28.5, -17.8 p<0.001 -40.1 -45.4, -34.8 p<0.001 

Day heart 
rate, bpm 

Crude -0.3 -0.9, 0.4 p=0.43 -1.4 -2.0, -0.8 p<0.001 
87/607 Adjusted 

age, sex -0.3 -0.9, 0.4 p=0.42 -1.4 -2.0, -0.8 p<0.001 

Heart rate 
variability, 
ms 

Crude -1.3 -4.6, 2.0 p=0.44 -7.9 -11.2, -4.7 p<0.001 
58/358 Adjusted 

age, sex -1.3 -4.6, 1.9 p=0.41 -8.0 -11.2, -4.9 p<0.001 

 

During the holidays and the subsequent week, none of the patients sought medical 
attention for symptoms of heart failure or MI. However, the patient who received 
shock therapy for VT was admitted to the hospital and required further 
hospitalization. 
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Discussion 

Informed consent in relation to acute myocardial 
infarction 
Inclusion in clinical trials during an acute myocardial infarction presents complex 
ethical and practical challenges. First, patients experiencing a myocardial infarction 
may have impaired cognitive function due to stress or medication, complicating 
their ability to make fully informed decisions. Second, ethical guidelines mandate 
that informed consent must be obtained voluntarily, ensuring that the patient 
understands the trial’s aims, risks, and procedures. Third, the urgent nature of 
myocardial infarction treatment limits the time available for lengthy consent 
processes, as delays could worsen patient outcomes. Balancing these factors - 
patient understanding, ethical consent and the need for rapid intervention - creates 
a dilemma that challenges standard protocols in clinical research. Certain diagnoses, 
such as sepsis, severe brain injuries, and conditions requiring acute intubation, are 
included in emergency care settings where deferred consent is permitted in most 
countries. However, patients with myocardial infarction, stroke, and other similar 
conditions fall into a “grey area” within emergency care. Our studies investigate 
patient attitudes and experiences of informed consent in two different settings 
during the MI hospitalization. 

Main findings paper I 
The first study incorporated patients’ attitudes to informed consent obtained in the 
VALIDATE-SWEDEHEART trial189. This multicentre trial was performed in the 
coronary catheterization laboratory, including a single intervention randomization 
during PCI with an assumed minimal risk to patients. In opposite to the HEAT PPCI 
trial performed in UK a few years before with deferred consent, the ethical 
committee in Sweden approved a verbal consent in the STEMI population before 
randomization followed by a written informed consent as soon as possible. Our 
study highlighted the patient’s perspective upon this approach and some aspects 
could be discussed. The vast majority (94%) remembered that they had been 
included in a study. Of those who remembered the inclusion 88% were satisfied 
with the information provided and only 3% experienced the asking as negative. 
When asked about deferred consent 68% dismissed that and wanted to be involved 
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in the decision, 5% had preferred deferred consent and 27% were neutral, stating 
that either approach would have been acceptable to them.  

Recall and understanding 
Previous studies have attempted to address this dilemma in acute myocardial 
infarction patients from various perspectives. Similar results regarding patient recall 
were observed in the HERO-2 consent study179. Patients were interviewed before 
discharge, and 94% of those who gave consent remembered their inclusion. In our 
study, interviews were conducted by phone approximately seven days after 
discharge, yielding comparable results. However, fragmentary recall and limited 
understanding of the trial have been observed in other studies178,180,181, and similar 
experiences likely appeared in our study population, but were not captured by our 
structured questions. In our study, 12% indicated they would have wanted additional 
information about the study. Reviews have shown that a large proportion (50-80%) 
of trial participants across various conditions did not fully understand important 
aspects of the study such as the experimental design, randomization, risks and 
potential harms190-192. This understanding appears to be lower in acute myocardial 
infarction trials compared to non-emergency trials178. It seems however that detailed 
understanding is not asked for by the patients. They are often satisfied with having 
gained an understanding of potential risks and obligations required after inclusion. 
Specific details about randomization are often difficult to comprehend, and 
therefore, they are not typically requested by the patients193,194. The recent ESC 
guidelines recommend the “teach-back” technique to assess patients´ 
understanding144. A shorter version of this strategy may be useful even in emergency 
settings.  

Deferred consent 
The use of deferred consent has been proposed both in low-risk pragmatic trials195 
and among myocardial infarction patients following the HEAT-PPCI trial196,197, due 
to the low level of comprehended information and the questioned ability to make an 
autonomous decision within the narrow time frame. However, in our study, 68% 
disapproved of using deferred consent as an alternative. A review198 aimed at 
understanding the attitudes of various stakeholders toward deferred consent; out of 
27 studies, three reported negative patient views on deferred consent, two involving 
myocardial infarction patients and one involving stroke patients. Positive attitudes 
were mostly observed in low-risk trials with a narrow therapeutic window and a 
potential benefit occurred. The views of enrolled patients from the HEAT-PPCI trial 
are unknown, but such insights would have been valuable in providing a broader 
perspective on this complex ethical dilemma. In the ESCAPE study, which included 
stroke patients without prospective consent, most enrolled patients opposed the 
deferred consent strategy afterward, though the majority did not withdraw their 
consent199.  
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Dickert et al200  interviewed 30 myocardial infarction patients and presented three 
hypothetical trial scenarios: first, a comparative effectiveness trial with an 
antiplatelet agent; second, a placebo-controlled trial with a novel agent; and third, a 
comparative effectiveness trial involving different uses of an intra-aortic balloon 
pump. Nineteen of these patients felt it would be unacceptable to be enrolled in any 
of these trials without prospective consent. The two main reasons given for opposing 
deferred consent were the desire to be the decision-maker and the need for 
transparency of information. Some participants expressed that transparency 
increased their trust in the physician.  

After the DANAMI-2 study in Denmark, which compared a medical strategy 
(fibrinolysis) with an interventional approach (primary angioplasty), the informed 
consent process was investigated both qualitative201 and quantitatively182 among 
enrolled patients as well as those who refused consent. The most common reason 
for refusal was the limited timeframe and the difficulty in making a decision. 
Despite the complexity of this trial, most patients (78% of 103) agreed or mostly 
agreed that they were capable of participating in the decision about enrolment. Most 
patients (72-79%) understood the primary purpose and concept of randomization in 
the clinical trial, and 89% perceived their participation as voluntary. However, only 
50% felt it was acceptable that patients in their situation should have to decide 
whether to participate in a clinical trial. Among those who did not find this 
acceptable, only two stated that the doctor should randomize and decide for the 
patients. Those who found this acceptable expressed support for the patient’s right 
to make their own decision, the value of research for future patients, and the belief 
that as long as patients feel capable of making a decision, they should do so. This is 
in line with our results and others202. Most patients feel capable despite the 
emergency situation and want to take part in the decision-making process.  

Implications for future research 
A majority of the patients opposed deferred consent, and our results therefore 
confirm those of other studies involving MI patients. As long as most patients 
disagree with being randomized without the option to refuse, excluding prospective 
consent would be unethical. Efforts to simplify the informed consent process are in 
the interest of both patients and clinics. Written informed consent has been 
considered too complex, too lengthy, and impractical in emergency 
contexts169,181,182,201,203. Verbal information is considered most important by patients, 
and instead of allocating time for reading, more time should be devoted to providing 
patients with clear and concise explanations. Written informed consent afterwards 
has however been seen as a valuable complement, in order to give the study 
legitimacy, provide legal protection for the patient and the hospital194. Future 
research should focus on ensuring that relevant verbal information is communicated 
to the patient, regardless of the person provides it. Ethical committees could 
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streamline this process through education, such as providing physicians with 
standardised help texts to enhance oral communication. Refining graphical aids to 
better communicate trial design and purpose could also be beneficial, especially in 
complex trials. Focus groups and patient involvement are necessary and could result 
in a shortened person-centred consent form for emergency consent, similar to those 
currently being evaluated for stroke trials204.  

Limitations and methodological considerations 
The structured telephone survey, which included four questions, did not allow for a 
deeper exploration of participants' attitudes, their understanding of various aspects 
of the clinical trial, or their preferences regarding the opposed deferred consent. A 
number of validated patient-reported measures assessing informed consent in 
clinical trials are available205. However, these mainly focus on understanding and 
voluntary aspects, and do not address the emergency context or the different 
approaches to consent. The advantage may have been that this brief approach, with 
four simple questions, likely resulted in a larger sample size than if we had used a 
more detailed questionnaire. 

The wording of the questions may have influenced the results. Additionally, 
independent interviewers were not utilised; instead, study-specific research nurses 
involved in the main trial collected the sub-study data. However, the use of a 
standardised interview matrix likely minimised the risk of interviewer bias. 
Importantly, we were unable to include patients who declined participation in the 
main trial, so these findings reflect only the perspectives of those who agreed to 
participate. Non-Swedish speakers were also excluded from the main trial due to the 
written consent being available exclusively in Swedish, leaving their perspectives 
unrepresented and decrease the external validity. The results were, however, 
comparable across the three participating sites, which increases the internal validity, 
and the findings could be generalized to a Swedish-speaking study population. 
However, no power calculation was performed, increasing the risk of Type II errors. 
Nonetheless, the differences in experience between the STEMI and NSTEMI groups 
were significant, and the results align with previous studies. Furthermore, the groups 
were of similar size, which adds robustness to the findings. To identify potential 
significant differences between sex regarding preferences for deferred consent, a 
larger patient sample would be needed, especially since women were 
underrepresented in the study. 

Main findings, paper II 
This study provides insight into the perspective of trial participation and informed 
consent obtained during hospitalization for MI, but not in the emergency setting. As 
hospital stays for MI continue to shorten, a patient’s time for reflection is, in the 
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best cases, overnight, allowing for the possibility to discuss the study invitation with 
family. However, this period could be limited to just a few hours, depending on the 
time needed for patient's decision. The interviews were performed in about three 
months after the inclusion in the trial. The study identified four main categories of 
patients’ experience: a willingness to contribute, the perception of information, be 
in a vulnerable situation and adaptation to a new technology206.  

Previous studies have in part shown similar findings in interviews with patients after 
a myocardial infarction. The positive attitude towards being part of research, being 
able to "help", contributing to future progress, and facilitating outcomes for future 
patients has been explored in other studies181,182,202 and aligns with the ethical 
concept of beneficence. None of the interviewees in our study felt any pressure to 
participate. In other trials, however, a minor issue in clinical trials conducted in 
emergency settings was that a few patients recalled feeling coerced into 
participation. “-If you just sign here, we can proceed...”194. The perception of 
information is strongly influenced by the individual delivering it. Both in our study 
and in others, the importance of a professional approach is evident. Clear and 
concise information delivered by someone able to instil a sense of confidence and 
trust was highly valued both in our study and other194,201. Scicluna et al194 
highlighted not only the professional manner in which the information was delivered 
but also the way patients were acknowledged as individuals. One participant noted, 
“They took the time to let you know…you were somebody to them.” Another 
remarked, “They talked to me like an adult...don’t use too big of words…and don’t 
try to use baby words”. Communication skills has been proven to be important in 
recruiting patients207 and physicians' tone of voice, ability to build trust, and clarity 
in explanations play a crucial role208.  

A somewhat surprising aspect revealed from our study was that at least two patients 
emphasized and appreciated that the question came from dedicated study personal 
and not the personal or the physician involved in their usual care. The procedure of 
who asks for consent likely varies between countries, hospitals, and depending on 
the type of study and this question is therefore not easy to distinguish from previous 
studies. The advantage of having someone who is not responsible for the regular 
care is that the research information is clearly separated, as previous research has 
shown a lack of understanding of the specific aspects of the study. This approach is 
however more difficult to implement in emergency settings when inclusion takes 
place around the clock.  

The vulnerable situation of patients has been previously discussed, and similar 
findings seem to apply both in the emergency setting and in the subsequent days. 
Most patients are profoundly affected by their illness, grappling with both the new 
diagnosis and the emotions that accompany it. An advantage of recruiting patients 
for clinical trials after the initial hours is that it provides them with time to reflect 
on their decision and, if needed, the possibility to consult with family members. 
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One purpose of the study was to evaluate patients' experiences with a new 
technological product that involved monitoring their medication intake through a 
wirelessly connected cap on their medication bottle. Some struggling with handling 
was described but possibly the most important finding was that the device did not 
give any negative feelings of being controlled. Technical and handling-related 
issues are relatively easy to address, but infringements on personal integrity and 
feelings of being monitored are significantly more serious. 

Implications for future research  
It is still unclear what impact it has when specific study personnel are the ones 
asking for consent. Perhaps the time commitment, often limited by the primary 
physician involved in usual care, plays a significant role. It could also be the 
imbalance of power between the patient and the doctor that might negatively affect 
the level of voluntariness. Patients may feel they don’t want to disappoint the 
physician. This area needs to be further evaluated. Therapeutic misconception is 
common and maybe this could be limited if the disclosure of study information is 
given by dedicated study personal not integrated into the usual care. Furthermore, it 
is important to ensure in a larger sample of patient, that remote monitoring does not 
have any negative impact on patients feeling of integrity. A questionnaire that 
includes some of these aspects, distributed to significantly more participants, would 
be of great interest to confirm these findings. 

Interventions to simplify patients' participation in clinical trials are important. 
Future strategies should encourage the integration of various devices or artificial 
intelligence to promote follow-up schedules and adherence to study medications. 

Limitations and methodological considerations 
One purpose of the study was to evaluate the new bottle cap used in the DAPA-MI 
trial. Since the interviews were conducted approximately three months after 
enrolment, there was limited time for patients to fully recognise the advantages or 
disadvantages of the device. The qualitative design does not allow for generalisation 
but provides deeper insights into the patients' thoughts. Some aspects are commonly 
used to determine the trustworthiness of a qualitative study, namely credibility, 
transferability, dependability and the conformability209. The digital interview 
format, necessitated by geographic distance and the ongoing pandemic, limited the 
ability to interpret non-verbal cues such as body language. This may have affected 
the richness of the data and, consequently, the credibility of the findings. The fact 
that both the interviewer and the second author were experienced in working with 
heart patients likely influenced the results as well. Using a neutral interviewer and 
conducting member checking with participants could have further strengthened the 
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credibility and confirmability of the study. Important details may have been 
overlooked, and alternative observations might have emerged. 

The inclusion of participants of both sexes, representing a range of ages and from 
four geographically diverse sites, enhances the transferability of the findings. While 
the documentation of some codes and categories improves the dependability of the 
study, more comprehensive documentation could have increased this further. 
Additionally, direct quotes from participants strengthen the authenticity of the 
findings by giving voice to their experiences. 

Triggers of myocardial infarction during national 
holidays 
The second aim of this thesis was to identify potential triggers for myocardial 
infarctions during national holidays. This aim was explored through three distinct 
studies. Two of these studies focused on the subjective experiences of potential 
triggers prior to the MI, while the third study relied on objective observations of a 
variety of heart metrics during national holidays. 

Stress and psychosocial aspects 
The major findings in paper III and IV exploring self-experienced trigger were 
stress, worry and depression as potential triggers of myocardial infarction during 
Christmas210,211. This was most common in women but even 30% of men 
experienced more stress than usual in the previous 24 hours before symptom onset 
of MI. Troubles and anxiety were reported by numerically more individuals with 
MI than the controls, but the differences were not significant. In the INTERHEART 
study a psychosocial index were used, which included stress, depression, life event 
and low locus of control25. The OR for the psychosocial factors was 2.51 [95% CI 
2.15-2.93]. In the data from our case-control study the OR for stress was 2.23 
(manually calculated) and the OR for worry and depression were 3.18 respective 
2.12. As in our study, the psychosocial factors were reported by more women than 
men in the population of the INTERHEART study. In a review by Nawroth et al212 
covering 36 different studies about triggers to MI, negative feelings had an OR of 
4.46 [95% CI 1.85-10.77].  

Previous studies have highlighted the stress associated with being a caregiver88. In 
our study, participants' descriptions of stress-inducing events prior to the onset of 
MI often involved caregiving responsibilities during Christmas or concerns about 
family members, which confirms previous results. Job strain, a frequently reported 
risk factor for MI213,214 was also evident. Several participants described periods of 
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increased work-related stress, while one, somewhat unexpectedly, identified the 
stress of being off work during the Christmas holiday as a contributing factor.  

Major holidays, particularly Christmas, are commonly associated with family 
gatherings and social events. In our study, 77% of MI patients had socialized with 
close family members within the past 24 hours, while 7% attended larger family 
gatherings. While these events can bring great joy, they may also cause stress and 
anxiety for some individuals. Notably, conflicts were rare in our population.  

Feelings of loneliness and sadness, often heightened during holidays, were similarly 
prevalent across both groups in our study. 

Food and alcohol beverage 
Food consumption more than usual, including fatty foods and sweets, was more 
frequently reported by the control group, though around 30% of MI patients also 
reported this behaviour. Among these MI patients, only 3.8% reported consuming 
“much more” food than usual, indicating that the increase was generally modest for 
most. This suggests that while indulgence during holidays was present, it was not 
excessive in the majority of MI patients. Based on the study's design, these factors 
appear to offer a protective effect rather than posing a risk. However, design 
limitations discussed later, likely contributed to this unexpected finding. Previous 
research indicates that heavy meals can act as triggers. The increased consumption 
of fat- and salt-rich foods during major holidays likely impacts patients with 
coronary artery disease negatively, given the heightened population exposure. 

An increased alcohol intake was reported during the Christmas holiday by about 
one-fifth of the participants. Among MI patients, 16.3% noted higher consumption 
than usual, compared to 22.9% in the control group. Only 1.6% versus 1.3% 
described their intake as “much more than usual,” likely indicating moderate 
drinking habits. The negative effects of increased alcohol consumption on morbidity 
and mortality associated with other diseases have been contradictory in research 
related to MI. While moderate consumption can positively influence biomarkers like 
apolipoprotein A1 and fibrinogen, lowering MI risk215, heavy drinking adversely 
affects blood lipids, promotes coagulation, and increases thrombosis risk216.  

The potential effects of cardiovascular fluid retention from food and drink during 
holidays were evident in Paper V. When analysing the holidays separately, a 
significant decrease in daily impedance was observed on both Christmas Day and 
Midsummer Day. These findings align with previous research in a smaller heart 
failure cohort during Midsummer217. Unlike that study, this research included 
patients with preserved LVEF and we found that daily impedance was sensitive 
enough to detect changes even in individuals with normal heart function. While the 
exact relationship between these changes, LVEF and food or drink intake remains 
unclear, it raises the possibility that individuals with normal cardiac function, 
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potentially less mindful of their heart health, may have consumed larger quantities 
during the holidays. Similarly, heart rate variability (HRV) decreased during the 
holidays, a pattern that has also been observed following high-fat meals. This 
suggests that dietary factors may contribute to these findings.  

The low incidence of adverse events in the CIED population, despite significant 
changes in physiological metrics, calls into question the clinical relevance of these 
findings. The advice to a vulnerable patient should be, at the very least, to eat and 
drink in moderation to avoid placing excessive strain on the heart. 

Sedentary lifestyle  
The self-reported habits during Christmas and the objectively measured daily 
activities from the CIED both demonstrated a pronounced sedentary lifestyle during 
the holidays. While its contribution to the incidence of MI is unclear, it may 
potentially exacerbate other triggers, such as increased food consumption. Notably, 
fluid retention was most pronounced in individuals who reduced their activity levels 
the most. This finding suggests that taking a walk between meals could help 
alleviate the strain on the heart and support cardiovascular health during the 
holidays. 

Travel, conflicts, economic worries 
Other potential holiday triggers like travels, conflicts, economic worries and 
reduced compliance to prescribed medication did not seem to contribute to the 
increased incidence of MI during holidays. The prevalence of these categories was 
low in both groups.  

Implications for future research 
Further research is needed regarding the role of food as an acute trigger for 
myocardial infarction. There is limited existing research on this topic, and our 
studies did not provide clear results. Future studies should also focus on tracking 
impedance data while simultaneously collecting exposure data, such as food and 
drink intake, in patient groups with varying heart function (LVEF). 

Limitations and methodological considerations 

Causality 
None of the studies were designed to establish causal relationships. While we cannot 
definitively state what triggers a myocardial infarction during Christmas, we can 
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highlight associations and offer hypotheses. This means that our findings should be 
interpreted as indicative of potential relationships rather than causal explanations. 

Recall bias 
The primary limitation of the two first studies are the potential for recall bias, 
especially given that participants retrospectively reported their habits and emotions 
around Christmas through questionnaires. This bias is further complicated by the 
tendency to attribute psychological stress or illness to physical health events, such 
as an MI. Participants may remember experiences as more intense or closer in time 
to the MI than they actually were. Research suggests that while positive emotions 
are often overestimated retrospectively, negative emotions are generally recalled 
with greater accuracy, which may influence the reported results218.  

To evaluate potential differences based on the timing of the surveys, we compared 
data from the first year, where participants completed the questionnaires 
approximately 10 months after the Christmas holidays, with data from the second 
year, where the questionnaires were distributed in January and February. A visual 
review of the reported triggers showed a high degree of consistency between the 
two groups. However, no statistical comparisons were performed to confirm these 
observations. 

Questionnaire, construction and analysis 
To explore various potential triggers, we developed a questionnaire, which, while 
tailored to our study, has limitations in terms of validation and comparability with 
other research. To enhance validity and reliability, the questionnaire was pilot-tested 
on a subset of MI patients, leading to revisions based on patient feedback. However, 
since the pilot study involved hospitalized patients shortly after their MI, it did not 
reveal issues related to the longer timeframe between the MI event and questionnaire 
completion. In retrospect, questions about smoking and activity levels were 
ambiguously phrased and thus unsuitable for analysis, as they could have led to 
misleading conclusions. 

A different approach could have involved using validated patient reported outcome 
measurement (PROM), each targeting a specific aspect of potential triggers, such as 
diet, stress and activity, combined with a common case-crossover design. 
Participants could then compare habits during Christmas to another pre-specified 
date. However, such a method might require a large number of questionnaires, 
which could be burdensome for participants and limit the inclusion of factors like 
travel, medication adherence, or snow shovelling - issues specific to the holiday 
season. Additionally, the long timeframe between the MI and completing the 
questionnaires could make recall of an ordinary day irrelevant, whereas memory of 
Christmas habits or pre-event behaviours seemed more pertinent. 
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Respondents were asked to assess behaviours, emotions, or food consumption 
relative to their "usual" habits. The subjective interpretation of response categories 
in the study could impact validity in several ways. On the positive side, it allows 
participants to provide personalised and nuanced responses, enriching the data and 
capturing individual experiences more effectively. However, this subjectivity 
introduces inconsistency, as participants might interpret similar behaviours 
differently, reducing comparability and internal validity.  

The recoding of response categories, where only the two "increased experience" 
options were assigned a value of 1, simplifies data analysis by focusing on responses 
likely to identify potential triggers. This approach enhances the ability to identify 
specific behaviours or experiences related to acute events. However, it risks 
excluding nuanced information from other responses, such as minor deviations or 
neutral answers, potentially limiting the depth of interpretation and failing to capture 
subtle patterns that might also play a role in triggering events.  

To ensure transparency, all categories of responses were presented in our study. 
However, we considered it clinically irrelevant to analyse neutral or decreased 
responses. Therefore, dichotomizing the responses was deemed more appropriate 
for addressing the study's specific aim. This approach helped focus on the most 
meaningful differences related to the potential triggers being investigated. 

Paper V 
The observational design and objective outcomes of Paper V offers a different 
perspective on the potential triggers during the holidays. A key limitation is the lack 
of data on actual consumption of food and drinks, which prevents analysis of how 
the amount consumed relates to the measured physiological metrics. This gap limits 
the ability to make definitive connections between consumption patterns and the 
observed physiological changes.  

The strength of this study lies in the use of five years of measurements combined 
with a mixed-effects regression model, which effectively minimizes potential biases 
from repeated measurements and individual habits.  
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Conclusions 

This thesis assessed patient’s experiences of informed consent and study 
participating in the acute setting of MI and in addition tried to identify possible 
triggers to MI during holidays. The following conclusions were drawn: 

• Most patients have a positive view of being asked for informed consent in an 
emergency setting and understand they were part of a clinical trial. They 
disapprove of an alternative approach involving deferred consent. Verbal 
consent followed by written consent as soon as possible appears feasible for 
trials involving STEMI patients recruited in the catheterization laboratory.  

Interviews with patients recruited later during hospitalization identify that 
concise and clear verbal explanations accompanying written information are 
preferred. Despite coping with their new diagnosis and fragmented memories 
of the initial days, patients express a positive attitude toward participating in 
clinical trials. A common motivation is the desire to contribute to future 
advancements and help others. Patients also responds favourably to the tested 
wireless bottle cap designed to remotely assess study drug adherence, reporting 
no feelings of being overly monitored or controlled. 

• Self-reported experiences indicate increased stress and impaired psychological 
well-being as potential triggers for Christmas-related MI, particularly among 
women. While triggers such as food, sweets, and alcohol consumption were 
relatively common, they were reported even more frequently in the control 
group. Factors such as quarrels, long-distance travel, decreased adherence to 
prescribed medications, and economic worries are not identified as major 
contributors. Outdoor activities were significantly more commonly reported by 
men. 

In retrospective observational data from patients with cardiac implantable 
electronic devices, Christmas and Midsummer holidays are associated with a 
transient decrease in intrathoracic impedance, indicating increased fluid 
accumulation. This is not linked to underlying systolic ventricular dysfunction 
and coincides with reduced physical activity and diminished heart rate 
variability. These factors may contribute to the previously reported negative 
impact of national holidays on cardiac health. 
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Summary in Swedish 
(populärvetenskaplig sammanfattning) 

Hjärtinfarkt är en av de vanligaste dödsorsakerna globalt och påverkar den enskilde 
individen både fysiskt och psykiskt. Denna avhandling innefattar två övergripande 
syften. Det första syftet var att undersöka patienters erfarenheter av informerat 
samtycke och deltagande i kliniska studier vid en akut hjärtinfarktsituation. Det 
andra syftet var att öka kunskapen om orsakerna till den ökade incidensen av 
hjärtinfarkt under storhelger. 

 

Metoder 
I delarbete I användes en telefonenkät med fyra frågor som genomfördes en vecka 
efter randomisering i en forskningsstudie som inkluderade patienter i akutskedet i 
samband med ankomst till laboratoriet för kranskärlsröntgen. Delarbete II 
innefattade semi-strukturerade webintervjuer cirka tre månader efter randomisering 
i en dubbelblind klinisk studie.  

Patienters erfarenheter av 
informerat samtycke och 

delatagande i kliniska studier 
vid akut hjärtinfarkt

Delarbete I

Delarbete II

Öka kunskapen om 
orsakerna till den ökade 

förekomsten av hjärtinfarkt 
under storhelger

Delarbete III

Delarbete IV

Delarbete V
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Delarbete III och IV använde en enkät för att undersöka potentiella triggerfaktorer 
bland alla levande personer som upplevt en hjärtinfarkt under julhelgen och andra 
förutbestämde datum i Sverige under två års tid. Delarbete III inkluderade även en 
kontrollgrupp av patienter med stabil kranskärlssjukdom. Delarbete V använde 
retrospektiva femårsdata från patienter med ICD och CRT och analyserade 
vätskeförändringar och andra fysiologiska parametrar under jul, nyår och 
midsommarhelg. 

Resultat 
De flesta inkluderade patienter var positiva till att delta i kliniska forskningsstudier, 
även i akutskedet, och motsatte sig att bli inkluderad i forskningsstudie utan att bli 
tillfrågad. Fyra huvudkategorier identifierades i intervjustudien: Viljan att bidra, 
Uppfattning om information, Att vara i en utsatt situation och Anpassning till ny 
teknik.  

Självrapporterad stress, oro och depression var de mest förekommande rapporterade 
triggerfaktorerna innan hjärtinfarkt under julhelgen. Ökat mat och dryckesintag var 
också vanligt men det var än vanligare i kontrollgruppen. Längre resor, slarv med 
läkemedelsintag samt konflikter rapporterades i mycket låg grad. Psykosociala 
triggers inklusive stress rapporterades i högre utsträckning av kvinnor. 
Utomhusaktiviteter var vanligare bland män. Data från personer med ICD samt CRT 
visade på sjunkande intra-torakal impedans i hjärta och lungor under storhelger, 
vilket kan tyda på ökad vätskeansamling. Detta var mest uttalat under jul- och 
midsommarhelgen tillsammans med minskad fysisk aktivitet och lägre 
hjärtfrekvensvariabilitet. 

Slutsatser 
Muntligt informerat samtycke, följt av skriftligt samtycke i ett lugnare skede, får 
anses vara ett lämpligt tillvägagångssätt vid STEMI-studier. I icke-akuta situationer 
föredrar patienterna tydlig muntlig information tillsammans med skriftlig, och de 
som samtyckt till deltagande värdesätter möjligheten att få bidra till forskning och 
framtida utveckling. Användningen av ett digitalt lock på läkemedelsburken för att 
på distans kunna följa medicinintaget mottogs väl, utan att orsaka negativa 
upplevelser av övervakning.  

Hjärtinfarkt under jul och andra storhelger är associerat med en ökad stress och oro, 
särskilt hos kvinnor, men orsakas sannolikt inte av ökad frekvens av resor, konflikter 
eller slarv med medicinering. Tillfällig vätskeansamling, minskad fysisk aktivitet 
och försämrad hjärtfrekvensvariabilitet observerades under jul och midsommar hos 
patienter med ICD och CRT, vilket potentiellt kan bidra till försämrad hjärthälsa 
under storhelger. 
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Tack 

Den här avhandlingen hade aldrig blivit varken påtänkt, genomförd eller avklarad 
utan inspiration och stöd från ett stort antal personer runt omkring mig. Många har 
också bidragit till att den här resan blev en rolig och mycket lärorik erfarenhet. 

Ett särskilt tack till min huvudhandledare, professor David Erlinge. Utan din 
uppmuntran och det förtroende du visade mig hade den här resan aldrig startat. För 
det är jag oändligt tacksam. Under resans gång har jag verkligen uppskattat din stora 
generositet och dina kloka, klarsynta och snabba svar på litet som stort.  

Till bihandledare David Sparv. Du banade vägen som första disputerade 
sjuksköterskan på kliniken. Tack för den inspiration du gav för forskning redan på 
angiolabbet för 15-20 år sedan och som du fortsatt med sedan dess. Tack för alla 
intressanta diskussioner och allt stöd och all uppmuntran längs vägen.  

Till bihandledare Pyotr Platonov. Att få lära känna dig och ta del av din kunskap 
och ditt handledarskap under framför allt den senare delen av doktorandtiden var en 
ära! Stort tack. 

Till alla medförfattare, där jag särskilt vill lyfta fram några. Rebecca Rylance, tack 
för värdefull statistikhjälp, tack för att du med oändligt tålamod svarat på alla mina 
frågor längs vägen. Moman Mohammad, tack för att jag fick ärva dina julinfarkter 
(!) och tack för den tid och det engagemang du lagt ner på mina arbeten. Ida 
Thorén, tack för en fantastiskt rolig tid under vår specialistutbildning och tack för 
ovärderlig hjälp med alla enkäter. Catrin Henriksson, stort tack för att jag fick 
bidra till din artikel och det roliga, ibland utmanande arbetet vi fick göra 
tillsammans.   

Tack Monica Magnusson för värdefull hjälp med all administration. 

Till mina akademiska vapendragare Katarina Heimburg och Linda Ternrud. 
Utan er hade denna resa varit betydligt ensammare och mer utmanande. Tusen tack 
för support och uppmuntran. 

Till alla mina vänner och kollegor på forskningsenheten; Gunilla Brolin, Lotta 
Cinthio, Anna Duckert, Alexandra Salonen Möller, Viveka Dagner och Ewa 
Mattsson. Att ha kollegor som er är en förmån som är få förunnat. Tack för att ni 
alltid finns där att dela både stort och smått med.  



72 

Till mina senaste chefer Kristina Engels och Malin Ståhl, tack för uppmuntran och 
stöd längs utbildningsvägen. 

Tack till alla kollegor på kardiologen och Hjärtintensiven med forsknings-
nätverket i spetsen. HIA kommer alltid ha en alldeles speciell plats i mitt hjärta och 
jag hoppas att våra projekt tillsammans kan fortsätta. 

Tack till alla hjärtpatienter som deltagit i mina delarbeten. 

Släkt och vänner när och fjärran-ni är allt för många för att nämnas här. Min tid 
räcker sällan till för att hålla den kontakt jag skulle vilja ha med er alla. Ni berikar 
alla mitt liv utanför forskningsvärlden.  

Svärmor Gun Areschoug Olsson, tack för all barnpassning och allt stöd, framför 
allt i början av den här doktorandtiden, när stor arbetsbörda och små barn inte alltid 
gick att förena.  

Till mamma och pappa. Tack för att ni visat mig att ”ett träget arbete och sist en 
bön gör dagen glad och kvällen skön”. Jag är oändligt tacksam för uppväxten ni gett 
oss syskon och det ni nu ger vidare till våra barn.  

Lars-Olof och Ingrid, syskon som ni är guld värda. I vått och torrt finns ni där. Jag 
är stolt över vilka ni är och vad ni gör! 

Älskade Martin, utan dig är jag bara halv. Tack för allt du ger till mig och våra barn 
och för ständig support och kärlek.   

Axel, Arvid, Oskar och Ludvig. Våra älskade barn. Med er har livet blivit ofattbart 
rikt. Det är stort att få följa er på er resa genom livet.  

Tack Gud.  Ps 118:14. Herren är min starkhet och min lovsång... 
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Supplementary  

Table 1. Responses of Activity the 24 hours -pre-MI or 24–26 Dec for control group. Values in percent 
unless otherwise stated. 

MI Christmas  
(% of responders) 

Not at 
all/not 

applicable 

Much 
less 
than 
usual 

Little 
less 
than 
usual 

As 
usual 

Little 
more 
than 
usual 

Much 
more 
than 
usual 

Number of 
responders 
(total =189) 

Physical activities 13.3 7.8 17.2 50.6 9.4 1.7 180 

Longer trip 67.8 5.5 5.5 10.4 7.7 3.3 183 

Snow shovelling 81.9 5.5 2.7 7.7 0.5 1.6 182 

Cleaning 44.3 5.9 9.2 31.9 7.0 1.6 185 

Cooking 29.2 3.2 5.9 42.2 14.1 5.4 185 

Outdoor activities 27.9 8.2 16.4 42.1 3.8 1.6 183 

Insomnia 33.1 5.5 4.4 35.9 17.1 3.9 181 

Sexual activity 68.1 10.6 3.3 17.2 0.6 0.0 180 
Compliance to 
prescribed medication 20.3 0.5 1.1 70.9 2.2 4.9 182 

Chronic CAD   
(% of responders) 

Not at 
all/not 

applicable 

Much 
less 
than 
usual 

Little 
less 
than 
usual 

As 
usual 

Little 
more 
than 
usual 

Much 
more 
than 
usual 

Number of 
responders 
(total = 157) 

Physical activities 3.2 7.0 23.6 58.6 4.5 3.2 157 

Longer trip 55.8 10.4 8.4 16.9 7.1 1.3 154 

Snow shovelling 71.4 15.6 3.9 7.8 1.3 0.0 154 

Cleaning 17.3 7.1 8.3 46.2 18.6 2.6 156 

Cooking 15.0 9.2 7.2 43.8 15.0 9.8 153 

Outdoor activities 12.3 4.5 22.7 48.7 6.5 5.2 154 

Insomnia 21.4 1.9 5.8 55.2 11.0 4.5 154 

Sexual activity 56.2 9.8 7.8 24.8 1.3 0.0 153 
Compliance to 
prescribed medication 0.6 0.0 0.6 91.6 1.9 5.2 155 

 
  



91 

Table 2. Responses of Emotions the 24 hours -pre-MI or 24–26 Dec for control group. Values in percent 
unless otherwise stated. 

MI Christmas   
(% of responders) 

Not at 
all/not 

applicable 

Much 
less 
than 
usual 

Little 
less than 

usual 
As 

usual 

Little 
more 
than 
usual 

Much 
more 
than 
usual 

Number of 
responders 
(total =189) 

Joy 2.2 3.8 12.5 54.3 23.4 3.8 184 

Happiness 3.8 3.3 12.6 61.2 16.9 2.2 183 

Stress 19.5 4.3 9.2 30.3 27.0 9.7 185 

Exhilaration 19.2 6.0 8.2 47.3 18.7 0.5 182 

Anxiety 49.2 4.9 4.3 23.2 11.4 7.0 185 

Depression 44.6 2.7 6.5 26.3 13.4 6.5 186 

Loneliness 60.2 3.9 2.8 22.7 7.7 2.8 181 

Sadness 59.7 2.8 3.3 21.5 9.4 3.3 181 

Worry 42.5 3.3 3.3 14.9 18.2 7.7 181 

Anger 64.8 4.9 2.2 22.0 4.4 1.6 182 

Upset 57.9 4.9 2.7 24.6 7.1 2.7 183 

Troubles 44.8 4.4 3.3 28.4 15.3 3.8 183 

Quarrel/conflicts 71.4 4.4 2.2 20.9 1.1 0.0 182 

Economic worries 68.7 2.7 1.6 20.3 4.4 2.2 182 

Chronic CAD 
(% of responders) 

Not at 
all/not 

applicable 

Much 
less 
than 
usual 

Little 
less than 

usual 
As 

usual 

Little 
more 
than 
usual 

Much 
more 
than 
usual 

Number of 
responders 
(total = 157) 

Joy 0.0 4.5 10.9 55.1 23.1 6.4 156 

Happiness 1.9 5.8 7.1 62.6 18.7 3.9 155 

Stress 21.6 5.9 15.0 36.6 18.3 2.6 153 

Exhilaration 13.9 3.3 10.6 56.3 13.9 2.0 151 

Anxiety 48.3 4.6 6.0 30.5 9.3 1.3 151 

Depression 42.1 4.6 9.2 33.6 7.2 3.3 152 

Loneliness 41.7 4.0 10.6 31.8 7.3 4.6 151 

Sadness 50.7 2.0 7.2 25.7 9.2 5.3 152 

Worry 39.6 2.7 6.7 40.9 5.4 4.7 149 

Anger 57.3 2.0 5.3 29.3 4.0 2.2 150 

Upset 54.7 1.3 5.3 31.3 4.7 2.7 150 

Troubles 39.7 1.3 4.0 41.7 9.3 4.0 151 

Quarrel/conflicts 65.6 1.3 8.6 22.5 0.7 1.3 151 

Economic worries 59.2 3.9 5.3 25.7 5.3 0.7 152 
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Table 3. Responses of Food and drink the 24 hours -pre-MI or 24–26 Dec for control group. Values in 
percent unless otherwise stated. 

MI Christmas 
(% of responders) 

Not at 
all/not 

applicable 

Much 
less 
than 
usual 

Little 
less 
than 
usual 

As 
usual 

Little 
more 
than 
usual 

Much 
more 
than 
usual 

Number of 
responders 
(total =189) 

Food consumption 0.5 2.2 4.9 59.5 29.2 3.8 185 

Fatty-food 7.2 5.5 8.8 47.5 29.3 1.7 181 

Sweets 24.7 4.9 7.7 30.2 30.8 1.6 182 

Alcohol 49.5 8.7 4.9 20.7 14.7 1.6 184 

Chronic CAD 
(% of responders) 

Not at 
all/not 

applicable 

Much 
less 
than 
usual 

Little 
less 
than 
usual 

As 
usual 

Little 
more 
than 
usual 

Much 
more 
than 
usual 

Number of 
responders 
(total = 157) 

Food consumption 0.0 1.3 2.6 46.5 45.8 3.9 155 

Fatty-food 7.9 3.9 11.8 37.5 35.5 3.3 152 

Sweets 9.0 3.9 9.7 34.2 39.4 3.9 155 

Alcohol 35.9 5.2 5.2 30.7 21.6 1.3 153 

Table 4. Responses of Symptoms the 24 hours -pre-MI or 24–26 Dec for control group. Values in 
percent unless otherwise stated. 

MI Christmas 
(% of responders) 

Not at 
all/not 

applicable 

Much 
less 
than 
usual 

Little 
less 
than 
usual 

As 
usual 

Little 
more 
than 
usual 

Much 
more 
than 
usual 

Number of 
responders 
(total =189) 

Tiredness 13.7 1.1 1.1 40.4 29.5 14.2 183 

Dyspnéa 28.8 1.1 2.2 30.4 25.0 12.5 184 

Chestpain 30.8 0.0 1.6 14.6 28.1 25.9 185 
Chestpain/dyspnea 
on slight exertion 23.4 1.1 1.1 25.0 31.0 18.5 184 

Chronic CAD 
(% of responders) 

Not at 
all/not 

applicable 

Much 
less 
than 
usual 

Little 
less 
than 
usual 

As 
usual 

Little 
more 
than 
usual 

Much 
more 
than 
usual 

Number of 
responders 
(total = 157) 

Tiredness 16.1 0.6 3.2 63.9 11.6 4.5 155 

Dyspnéa 40.1 2.0 3.3 40.1 11.2 3.3 152 

Chestpain 55.6 3.3 2.6 29.8 6.6 2.0 151 
Chestpain/dyspnea 
on slight exertion 46.4 3.3 2.6 36.4 8.6 2.6 151 
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