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Abstract 

 
Background: In Myocardial infarction (MI) it is well established that timely 
diagnosis and treatment may reduce mortality and improve the prognosis. 
Therefore it is important that patients with MI seek medical care as soon as 
possible. Patients with diabetes have a higher risk for MI and worse prognosis 
compared to patients without diabetes. Previous research is inconclusive 
regarding symptoms and pre-hospital delay times in MI among patients with 
diabetes and there is lack of research in how patients with diabetes perceive, 
interpret and respond to MI symptoms. 
 
Aim: The overall aim of this thesis was to explore symptoms and care seeking 
behaviour during MI in patients with diabetes. 
 
Methods: This thesis comprises four studies. Studies I and II were based on 
data from the Northern Sweden MONICA myocardial infarction registry to 
describe symptoms in 4028 patients (I) and pre-hospital delay and factors 
associated with pre-hospital delay of ≥ 2 h in 4266 patients (II). Study III 
included 694 patients, at five hospitals in Sweden. The patients answered a 
questionnaire about symptoms, response to symptoms and delay times in MI. 
In study IV data were collected through interviews about experiences of 
getting MI and the decision to seek medical care.  
 
Results: Study I showed that typical MI symptoms according to MONICA 
criteria were common in both men and women, both with and without 
diabetes, and no differences between the groups were found. Study II showed 
that more patients with diabetes had pre-hospital delay times of ≥ 2 h 
compared to patients without diabetes. In Study III, chest pain was the most 
common self-reported MI symptom in patients with and without diabetes and 
there were no differences between the groups. Shoulder pain/discomfort, 
shortness of breath and tiredness were more common in patients with 
diabetes whereas cold sweat was less common compared to patients without 
diabetes. Less than 40 % of patients with diabetes called the emergency 
medical services (EMS) as their first medical contact (FMC) and about 60 % 
initially contacted a spouse after symptom onset. Patients with diabetes 
reported longer patient delay than patients without diabetes, but after age and 
gender adjustments the results were not significant. Pain, pressure or 
discomfort in the stomach, anxiety, symptoms that come and go and thoughts 
that the symptoms would disappear were associated with longer patient delay 
in patients with diabetes. In study IV, the analysis revealed the core category 
“Becoming ready to act” and the categories perceiving symptoms, becoming 
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aware of illness, feeling endangered, and acting on illness experience. Patients 
with diabetes described a variety of different MI symptoms, the onsets of MI 
varied and it was sometimes difficult to interpret symptoms as related to MI. 
The decision to seek medical care for MI was complex with several barriers for 
timely care seeking. 
 
Conclusion: Chest pain was common in patients with diabetes and in 
contrast to our hypothesis chest pain was equally common in both patients 
with and without diabetes. There were more similarities than differences in 
MI symptoms between patients with and without diabetes. However, patients 
with diabetes were more likely to have pre-hospital delay for 2 hours or more 
compared to those without diabetes and there seems to be an underutilization 
of the use of emergency medical services as first medical contact. The process 
to seek care for MI was complex, initiated by perceiving symptoms, followed 
by illness awareness, feelings of being endangered and finally acting on the 
illness experience. 
 
Keywords: myocardial infarction, diabetes mellitus, symptoms, symptom 
interpretation, pre-hospital delay, patient delay, decision making, care 
seeking behaviour 
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Abbreviations 

 
ACS  Acute coronary syndrome 
CAD  Coronary artery disease 
CI  Confidence Interval 
CSM Common-sense model (of self-regulation of health and 

illness) 
CVD  Cardiovascular diseases 
ECG  Electrocardiogram 
EMS  Emergency medical services 
FMC  First medical contact 
MI  Myocardial infarction 
MONICA Multinational MONItoring of trends and determinants in 

CArdiovascular Disease 
NDR  Swedish National Diabetes Register 
NRS  Numeric rating scale 
NSTEMI Non ST-elevation myocardial infarction 
OR  Odds Ratio 
PCI  Percutaneous coronary intervention 
SHD  Swedish Healthcare Direct  
STEMI  ST-elevation myocardial infarction 
WHO  World Health Organization 
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Sammanfattning på svenska 

 
Bakgrund: Vid hjärtinfarkt är det sedan tidigare väl känt att snabb vård och 
behandling är viktigt för att förbättra prognosen. Det är därför av stor vikt att 
patienter med hjärtinfarkt söker vård så snart som möjligt efter att symtomen 
startat. Patienter med diabetes löper större risk att drabbas av hjärtinfarkt och 
prognosen efter en hjärtinfarkt är sämre än för patienter utan diabetes. 
Tidigare forskning har varit ofullständig när det gäller symtom och 
fördröjning att söka sjukvård vid hjärtinfarkt hos patienter med diabetes. Det 
saknas också forskning om hur patienter med diabetes uppfattar, tolkar och 
agerar vid symtom på hjärtinfarkt. 
 
Syfte: Det övergripande syftet med föreliggande avhandling var att utforska 
symtom och hur man agerar vid hjärtinfarkt hos patienter med diabetes. 
 
Metod: Avhandlingen består av fyra delstudier. Studie I och II baseras på 
data från norra Sveriges MONICA-hjärtinfarktregister för att beskriva 
symtom hos 4028 patienter samt pre-hospital fördröjning och faktorer som 
har samband med fördröjning hos 4266 patienter. Studie III inkluderade 694 
patienter från 5 sjukhus i Sverige som alla besvarade en enkät om symtom, 
agerande och fördröjningstider vid hjärtinfarkt. I studie IV samlades data in 
via intervjuer som handlade om upplevelsen av att drabbas av hjärtinfarkt och 
beslutet att söka medicinsk vård. 
 
Resultat: Studie I visade att typiska hjärtinfarktsymtom enligt MONICA 
kriterier var vanliga hos både män och kvinnor, med och utan diabetes och 
ingen skillnad mellan grupperna kunde påvisas. Studie II visade att en större 
andel av patienter med diabetes jämfört med patienter utan diabetes hade 
pre–hospital fördröjning ≥2 timmar. I studie III var bröstsmärta det 
vanligaste hjärtinfarktsymtomet hos patienter med diabetes och det var ingen 
skillnad jämfört med patienter utan diabetes. Smärta/obehag i skulderpartiet, 
andningsbesvär och trötthet var vanligare hos patienter med diabetes medan 
kallsvett var mindre vanligt i jämförelse med patienter utan diabetes. Mindre 
än 40 % av patienterna med diabetes kontaktade SOS alarm som första 
kontakt med sjukvården och ungefär 60 % kontaktade initialt en partner efter 
symtomdebut. Patienter med diabetes rapporterade längre fördröjningstider 
jämfört med patienter utan diabetes, men efter justeringar för ålder och kön 
var skillnaden inte signifikant. Smärta obehag eller tryck i magen, ångest, 
intermittenta symtom samt att man trodde att symtomen skulle gå över hade 
samband med längre patientfördröjning hos patienter med diabetes. I studie 
IV resulterade analysen i kärnkategorin ”Att bli redo att agera” och 
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kategorierna att uppleva symtom, inse att man är sjuk, känna ett hot och agera 
utifrån upplevelsen. Patienter med diabetes beskrev en mängd olika 
hjärtinfarktssymtom, debuten av symtom varierade och det var ibland svårt 
att tolka symtomen som hjärtinfarkt. Beslutet att söka vård vid hjärtinfarkt 
var komplext och beslutet fördröjdes på grund av flera barriärer.  
 
Slutsats: Sammanfattningsvis var bröstsmärta vid hjärtinfarkt vanligt och i 
motsats till vår hypotes lika vanligt hos patienter med som utan diabetes. Det 
fanns fler likheter än skillnader i hjärtinfarktsymtom mellan grupperna, 
Patienter med diabetes hade dock längre pre-hospital fördröjning jämfört 
med patienter utan diabetes. Trots betydelsen av snabb medicinsk vård vid 
hjärtinfarkt underutnyttjades SOS alarm som första medicinska kontakt. 
Processen att söka vård för hjärtinfarkt var komplex. Den började med 
upplevelsen av symtom, följt av insikten att man är sjuk, att man känner ett 
hot och slutligen agerar utifrån upplevelsen av sjukdom.  
 
Nyckelord: hjärtinfarkt, diabetes mellitus, symtom, symtom tolkning, pre-
hospital fördröjning, patientfördröjning, beslutsfattande, att söka vård 
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Introduction 

 
For most people, experiencing the symptoms of a myocardial infarction (MI) 
is frightening and unexpected. The bodily sensations and symptoms 
experienced need to be interpreted and managed, and because the prognosis 
in MI is strongly time dependent, the decision to seek medical care should 
ideally be made as soon as possible after symptom onset. The less time from 
symptom onset to the start of treatment, the better the prognosis (1). Despite 
the time dependence of the treatment, many patients delay seeking medical 
care, and pre-hospital delay times have remained essentially unchanged or 
with little change for decades (2–4). The pre-hospital delay time can be 
divided into three phases: 1) the patient decision time, from symptom onset 
to the decision to seek medical care, 2) the time from the decision to first 
medical contact (FMC), and 3) the time from FMC to hospital arrival. Patients’ 
decision time constitutes the major part of the total pre-hospital delay (5). 

People with diabetes are at higher risk for developing MI than people without 
diabetes, and the prognosis after MI is worse for this group (6, 7). Previous 
research is inconclusive as to whether there are differences in MI symptoms 
and pre-hospital delay between patients with and without diabetes. There is 
also a lack of research into how patients with diabetes interpret and respond 
to MI symptoms and how they reason when deciding to seek medical care for 
MI symptoms. This thesis focus on patients with diabetes when they suffer an 
MI. 

  

1 
 



 

Background 

Myocardial infarction 
 
Cardiovascular diseases (CVD) are the leading cause of death in industrialized 
countries, including Sweden where it caused almost 40 % of all deaths in 2013 
(38 % in women, 37 % in men). Among CVDs, coronary artery disease (CAD) 
is the most prevalent manifestation. CAD has different clinical presentations, 
of which MI is one (8–10). In Sweden, incidence and mortality of MI have 
declined over the last decades (11, 12), but MI – defined as myocardial cell 
death due to prolonged myocardial ischemia (13) – is still a common and life 
threatening manifestation of CAD (11, 12). The pathophysiological mechanism 
is usually a ruptured or eroded atherosclerotic coronary plaque that induces 
an acute thrombosis, which causes a partial or total occlusion of the artery. 
This causes critical reduction of blood flow in the coronary artery, resulting in 
myocardial ischemia. The ischemia causes necrosis in the myocardium, and 
this process may start as early as 20 minutes after occlusion of the coronary 
artery. This process may be retarded if metabolic demands are low and there 
is an efficient collateral circulation to the ischemic myocardium. Onset of 
myocardial ischemia is the initial step in MI and causes MI symptoms (9, 13–
15). 

Symptoms of myocardial infarction 
 
Pain, pressure, or heaviness located retrosternal in the centre of the chest, 
lasting for 15-20 minutes or more, is a common symptom of MI. The chest 
pain, pressure or heaviness may radiate to the left arm, neck, and/or jaw and 
has also, in some literature, been identified as a typical symptom of MI (8, 9, 
14, 16). Studies have shown that chest pain occurs in about 70-95 % of patients 
with MI and acute coronary syndrome (ACS) (4, 17–22), but other symptoms 
such as diaphoresis, nausea, fatigue, dyspnoea, abdominal pain, and syncope 
may also occur. These symptoms can occur with or without chest pain (8, 9). 
Patients with less-typical or atypical presentation have been described as 
more likely to be elderly, women, or people with diabetes (8, 9, 20, 23–25), 
but studies have shown conflicting results regarding women and diabetes (4, 
26, 27). 
 
Patients with MI often present with more than one symptom, and in studies 
based on standardized interviews approximately five symptoms have been 
reported (21, 28). In a study based on medical records 73 % of women and 48 
% of men described more than 3 symptoms of MI (19). The onset of MI 
symptoms, as well as the symptoms and their location, may vary (29). Fast 
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and sudden onset of symptoms is considered a typical presentation, but in a 
previous study of symptom experiences it was found that 65 % of patients with 
ACS had a slow, gradual onset with sometimes intermittent symptoms (30). 
In a study of chest pain characteristics in MI, only 43 % of women and 49 % 
of men reported sudden onset (31). Patients’ descriptions of symptoms are 
important in diagnosing MI. 

Diagnosis and treatment 

The diagnosis of MI is based on cardiac biomarkers together with symptoms, 
electrocardiogram (ECG), and imaging evidence. MI is categorized according 
to ECG findings as ST-elevation MI (STEMI) or non-ST-elevation MI 
(NSTEMI) (9, 13). According to SWEDAHEART, a Swedish national quality 
register of heart diseases, 64 % of patients with MI were registered as NSTEMI 
(12). Cardiac biomarkers are released when the myocardium cells are 
damaged and can be measured in blood samples within 3-4 h after symptom 
onset. In MI the cardiac biomarkers typically rises, followed by gradual 
reduction (9, 13). 

Acute medical treatment aims to minimize myocardial damage, prevent life-
threatening cardiac events, and relieve symptoms. Studies show that 
reperfusion therapy, percutaneous coronary intervention (PCI), or fibrinolytic 
therapy in STEMI can reduce both morbidity and mortality, and that the 
greatest benefits occur when the time to treatment is short. It is important that 
patients suffering symptoms of MI seek medical care as soon as possible since 
treatments are most effective when started within one hour after symptom 
onset (8, 32–34). Guidelines recommend that the time from FMC to 
reperfusion therapy should be ≤ 90 minutes in primary PCI and ≤ 30 minutes 
if fibrinolysis is used (8). 

The early phase of MI is also the most critical phase, with risk for life-
threatening arrhythmias, and the patient can be in severe pain. Pain is an 
unpleasant experience, and it also increases the workload of the heart. It is 
therefore optimal if patients with symptoms of MI call the emergency medical 
system (EMS) as soon as possible after symptom onset. Today the ambulance 
is not just a means of patient transport, it also allows transmission of ECG to 
the hospital before arrival, defibrillation of life-threatening arrhythmias, and 
the provision of pain relief and other medications, including fibrinolysis (8, 
9). Calling the EMS may reduce the time to medical treatment, but 
unfortunately only 50–60 % of patients with MI or ACS go to hospital by 
ambulance (35–37). 
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Risk factors and prevention 
 

To decrease the risk of MI, preventive measures against CVD are needed. The 
risk of CVD is associated with lifestyle factors, especially smoking, unhealthy 
diet habits, physical inactivity, and psychosocial stress (38). In the 
INTERHEART study conducted in 52 countries it was shown that smoking, 
hypertension, diabetes, abnormal lipids, abdominal obesity, psychosocial 
factors, low consumption of fruits and vegetables, alcohol, and lack of regular 
physical activity accounted for most of the risk of MI (39). Preventive 
measures for CVD (and MI), including lifestyle interventions and risk factor 
management, are categorized as primary or secondary in European 
guidelines. Primary prevention efforts are targeted at those with high risk of 
developing a first cardiovascular event and secondary prevention efforts are 
targeted at those with established CVD. Prevention of CVD can use different 
approaches. A population strategy aims to reduce the incidence of CVD 
through lifestyle and environmental changes at a population level. In a high-
risk strategy, the aim is to reduce risk factor levels in those individuals at most 
risk. The largest effect of CVD prevention is achieved when population and 
high-risk strategies are combined (38). Examples of the various options for 
CVD prevention are nurse-based activities in the community (40), preventive 
efforts of general practitioners and practicing cardiologists, hospital-based 
programmes, and society-based programmes (38). 

Diabetes 

Diabetes is a lifelong progressive disease with risk for serious micro and macro 
vascular complications (7, 41, 42) and it is increasing worldwide. In 2013 
about 382 million people, aged 20–79 years had diabetes and is estimated to 
rise to 592 million by 2035. The corresponding numbers for Europeans aged 
20–79 years were 56.3 million in 2013, estimated to increase to 68.9 million 
by 2035 (43). In Sweden, 352 388 patients with diabetes were registered in 
the 2013 Swedish National Diabetes Register. The prevalence of diabetes in 
Sweden is estimated at about 4 % and varies somewhat, with higher 
prevalence in rural areas and lower in urban areas and cities (41). 

Diabetes mellitus is a complex metabolic disorder characterized by 
hyperglycaemia resulting from defects of insulin secretion, insulin action 
resulting in insulin resistance, or a combination of both. It can be classified 
into four main categories: type 1, type 2, other specific types, and gestational 
diabetes. Type 2 diabetes, characterized by a combination of decreased insulin 
secretion and decreased insulin sensitivity, is the most common form. About 
85–90 % of adults with diabetes have type 2, which often develops after middle 
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age, increases with age, and the patients are often overweight and physically 
inactive (7, 42,44). Familial occurrence is common (45). 

Managing diabetes 

Living with diabetes often requires lifestyle changes including dietary 
adjustments, regular exercise, blood sugar testing, and medications. The 
demands of self-care might be perceived as burdensome because the goal of 
glucose control can be difficult to reach and need continuous attention (46, 
47). Integrating diabetes management into daily life is a time-consuming and 
demanding task (46, 48, 49). A meta-analysis of qualitative studies showed 
that in adapting and managing diabetes, people with diabetes have to balance 
living with diabetes with the desire for a healthy life. By knowing their own 
body, e.g. through monitoring blood glucose levels, learning how to manage 
diabetes, and fostering supportive relationships, patients can assume control 
of diabetes management (50). 

Self-care is essential in diabetes management, as in many chronic illnesses, 
but it can be challenging for the patient. In a theory of self-care in chronic 
illness, self-care is described as a challenging process with three core 
elements: self-care maintenance, self-care monitoring, and self-care 
management. Self-care maintenance refers to behaviours to preserve health 
and improve well-being, such as eating healthy foods or taking prescribed 
medications, while self-care monitoring refers to body monitoring or 
surveillance. For people with diabetes, checking blood glucose is an example 
of a self-care monitoring activity. The third element in self-care, self-care-
management refers to evaluating changes in physical and emotional 
symptoms and responding to the symptoms, e.g., by taking medication or 
contacting the health care system. Reflection and decision making are 
described as important processes underlying self-care (51). Because decision 
making and seeking care for symptoms of health threats are part of self-care, 
managing MI symptoms in the presence of another condition such as diabetes 
can be assumed to be complicated. Unfortunately, the literature concerning 
self-care decision making in the setting of multiple conditions is sparse (52). 

Myocardial infarction in patients with diabetes 

Diabetes is a risk factor for developing CVD (53) and patientes with diabetes 
have about a 2 to 3 times higher risk for CVD. For patients with diabetes the 
prevalence of CVD increases with age and duration of diabetes. CAD is the 
most common cause of death in European adults with diabetes (7). In Sweden, 
approximately 25% of patients with MI have previous diabetes (12). Mortality 
from MI (short and long term) has declined among patients with diabetes, but 
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is still higher than in patients without diabetes. Women with diabetes seem to 
have poorer outcomes than men with diabetes (6, 54, 55). 

A common perception among professionals in clinical work is that patients 
with diabetes are more likely to have atypical MI symptoms, especially 
absence of chest pain, than patients without diabetes. Atypical MI symptoms 
may contribute to difficulties in recognizing symptoms as cardiac in origin. 
However, previous research has shown conflicting results regarding 
differences in symptom presentation between patients with and without 
diabetes. Some studies report that patients with diabetes more often have 
atypical MI symptoms and absence of chest pain (20, 23, 25), while others 
report no or minor differences between the groups (26, 56, 57). There are also 
diverging results on whether pre-hospital delay in MI differs between patients 
with and without diabetes. Some studies report that diabetes is associated 
with longer pre-hospital delay (2, 58, 59). Other studies have found no such 
association (60-62). 

Symptoms of MI (57, 63) may be similar to symptoms of diabetes or glycaemic 
fluctuations such as sweating, shortness of breath, stomach pain, and 
tiredness (64, 65). There might be a risk that MI symptoms will be masked by 
symptoms associated with diabetes, and therefore not interpreted as being 
cardiac related (66). Only one study (in women with diabetes) was found 
describing the role of diabetes in MI symptom interpretation. In that study, 
some women considered their diabetes in the decision to seek care for MI, but 
others did not, nor did they check their blood glucose levels. The women often 
attributed their symptoms to causes other than MI, and only a few attributed 
the symptoms to their diabetes (67). Further studies exploring the role of 
diabetes in symptom interpretation and decision making about seeking care 
for MI are needed. 

Care seeking behaviour 

Delay in seeking care for MI 
 
Despite the importance of early medical care and treatment in MI, many 
patients with MI symptoms delay seeking care and there has been little change 
in pre-hospital delay times for several years (2–4). Interventions aimed to 
reduce pre-hospital delays in MI and suspected MI have been performed with 
various designs, contexts, and different components. The interventions have 
focused on educating people about the symptoms of MI, the importance of 
early care seeking, and the use of EMS (68). A previous review described that 
only two of eight studied interventions reported a significant decrease in pre-
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hospital delay time (69). A recent intervention, conducted in Ireland from 
2007 to 2010 in patients with ACS, led to a reduction in delay times, but no 
difference in ambulance use (70). 
 
Previous studies have described several factors that influence delay times in 
seeking care for ACS and MI. In the literature different factors related to pre-
hospital delay were grouped into socio-demographic factors, clinical factors, 
contextual factors, psychological and affective factors, cognitive factors, and 
behavioural factors (71). 

Socio-demographic factors: Studies have found that older age (2, 58, 59, 72–
76), female sex (58, 59, 61, 72, 74-76), and low education level (5, 75) are 
associated with longer delays; however, conflicting results have been reported 
regarding sex (2, 28, 30, 73, 77), age (28, 30, 60), and education (28, 30, 73). 

Clinical factors: Symptom presentation has been found to be important in 
delay times. Atypical MI symptoms, especially absence of chest pain and slow 
onset of MI, make it more difficult for the patient to understand that the 
symptoms are serious and could indicate MI. This can lead to delay in seeking 
medical care (8, 28, 58) and complicate the diagnosis, leading to under-
treatment (8). Other studies have shown that patients with slow onset of 
symptoms are more likely to have longer delay (28, 30), and patients’ 
experience of severe symptoms are associated with shorter delay (28). A 
medical history of diabetes (2, 58, 59,73, 78, 79), and hypertension (5, 80, 81) 
were associated in some studies with longer delays; however, other studies 
identified no associations between delay and diabetes (30, 60, 62, 80, 81), 
hypertension (2, 30, 60, 62), or previous MI (30, 62 73, 81). A previous MI 
was associated with shorter delay in some studies (61, 82). 

Contextual factors: Contextual factors such as symptom onset at home (73, 78 
83, 84) and falling ill at night (80) were associated in some studies with longer 
delay, but not in others (30, 85). 

Psychological factors: Symptoms of MI may cause feelings of not wanting to 
trouble others, which have been associated with longer delay (73, 78). Denial 
has also been related to prolonged delay (86). 

Cognitive factors: Interpreting symptoms as not heart-related has been 
described as a reason for delay (30, 73, 87). Assessing the symptoms as not 
serious (60, 73, 78, 88) or perceiving a mismatch between the symptoms 
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expected for an MI and the symptoms experienced (28, 89) have been related 
to longer delays. 

Behavioural factors: The initial actions after symptom onset, influenced by 
both cognitive and psychological factors, have an impact on delay times. 
Longer delay was observed in patients who wanted to wait and see whether 
the symptoms would go away (73, 88, 90), who self-medicated (62, 77, 87, 90), 
who contacted a spouse (77), or who contacted a primary healthcare centre 
(PHC) (60, 62, 74). Calling EMS was associated to shorter delay (35, 60, 84). 

The different factors presented above illustrate the complexity of patients’ 
delay in seeking care for an MI. This is further complicated by the fact that 
these studies do not always report unambiguous results. This may be due to 
differences across studies, e.g. different cohorts of patients (with MI, ACS, 
unstable angina, chest pain, or first or recurrent MI), different sample sizes, 
different definitions of patient delay and total pre-hospital delay, and 
differences in cut-off times for the definition of delay. 

Symptom interpretation and decision making in MI 

Several studies describe how people experience the onset of MI and how they 
decide to seek medical care. Some patients experience vague symptoms that 
cause them uncertainty, and they do not understand that they are having an 
MI (91–94) and consequently delay seeking care (95). Other patients describe 
experiencing symptoms that do not match their expectations for MI 
symptoms (91, 96, 97). These may therefore be interpreted as having a less 
dangerous cause than MI, and this misinterpretation could contribute to delay 
in seeking medical care (93-96, 98, 99). Other patients, however, understand 
rather quickly or immediately the seriousness of their symptoms and the 
likelihood that they are suffering an MI (95, 98). This insight may create 
feelings of fear and anxiety (91, 92, 96, 97, 99, 100) that may serve either as 
triggers to seek help (92, 96, 99) or as defence mechanisms that contribute to 
a delay in seeking care ( 99). 

It has also been described that some patients have illusions of invulnerability 
(98) and an inability to perceive themselves as at risk for MI (91, 93, 95, 97). 
This perception of having no or low risk for MI may also lead to a delayed 
decision to seek care (97). Several studies describe the importance of 
interacting with others to share the problem or to find support for the decision 
about whether to seek care (93, 95-99). Some studies described patients who 
tried to maintain a normal life despite the symptoms (91, 92, 94) and who tried 
different kinds of self-care strategies to manage them (91, 92, 94, 96, 97, 99). 
Some patients had concerns for their families and decided through their wish 
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to maintain their social responsibilities to delay their decision to seek medical 
care (92, 94, 97, 99). Studies have also shown that chronic illness makes the 
interpretation of cardiac symptoms more complicated and that cardiac 
symptoms are sometimes attributed to the chronic illness (66, 95, 101). 
However, knowledge in this this area is limited and further research is needed 
into how people experience MI and decide to seek medical care in the presence 
of a chronic illness such as diabetes. 

The common-sense model of self-regulation of health and illness  

Several theories have been used to explain decision making and patient delay 
in MI (102). The common-sense model (CSM) of self-regulation of health and 
illness is a theoretical construct that provides a framework to explain how 
people interpret and cope with health threats (103), which has also been 
described as useful for explaining pre-hospital delay in patients with MI (104). 
The model conceptualizes the individual as an active problem solver dealing 
with a perceived health threat and the emotional reactions to this threat (103, 
105). 

The CSM describes the process of interpreting and coping with a health threat 
in 3 stages, each of which entails parallel cognitive and emotional responses. 
When a health threat (e.g. symptoms of MI) has been recognized, internal and 
environmental stimuli are assumed to affect the behavioural response to the 
health threat (103, 105, 106). 

In the first stage, illness representations are developed in order to make sense 
of and manage the problem. Symptoms are key factors in the cognitive 
representation of the health treat and they initiate the self-regulatory process 
(107). The illness representations are guided by lay information from previous 
cultural knowledge and social communication of the illness, from external 
social environments (e.g. significant others or authoritative sources such as 
health care professionals), and from current experience with the illness (108). 
Illness representations can be categorized into five areas: 1) identity: the label 
given to the illness and the symptom associated with it, 2) cause: beliefs about 
the cause of the illness, 3) time-line: time pattern or duration of the illness, 
acute or chronic, 4) consequences: how the illness will impact on the 
individual physically and socially, and 5) control or cure: beliefs about the 
individual’s ability to control or cure the illness. Illness representations may 
also include emotional representations, and they are influenced by emotional 
reactions such as fear and anger. Those reactions may affect the coping 
strategies used in the second stage (103, 105-107, 109). 
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In the second stage, action plans for coping with problems and emotions are 
developed. The illness representations guide the selection of procedures to 
eliminate and control the health threat. Different coping strategies are used in 
response to the symptoms and the coping reactions depend on the outcome of 
the initial processing (103, 105–107, 109). 

In the third stage, the individual appraises the success or failure of the coping 
efforts. If the initial efforts fail to control the health threat, the problem and/or 
the coping plan will be reassessed. The process is dynamic and self-regulative. 
The processes of emotional coping are parallel to and in association with the 
cognitive processes (103, 105–107, 109). 
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Rationale 
 
In MI it is very important that patients immediately seek medical care and 
receive treatment as soon as possible after symptom onset; therefore, 
symptom interpretation is essential. However, both research and experiences 
from clinical practice indicate that patients often delay for hours before they 
seek medical care. Delay in seeking medical care for cardiac illness, probably 
due to difficulties in symptom interpretation, remains a major public health 
problem. Delay in seeking medical care during MI is common, and we assume 
that there is an even greater problem when it co-occurs with a chronic illness 
such as diabetes. Patients with diabetes are a high risk group for MI, and their 
prognosis is worse than that of patients without diabetes. Previous research is 
inconclusive regarding symptoms and pre-hospital delay times in MI among 
patients with diabetes, probably because of differences in design and 
methodologies in previous studies. We have found only a few studies that have 
described how people with diabetes respond to symptoms of MI, and even 
fewer studies have presented risk factors for pre-hospital delay in this patient 
group. There is also a lack of research into whether factors associated with 
pre-hospital delay differ between patients with and without diabetes. 
Information about how patients with diabetes interpret their symptoms and 
how they reason when they decide whether or not to seek medical care for MI 
is limited. Given these circumstances, it is important to pay attention to 
patients with diabetes and to explore how they perceive, interpret, and 
respond to MI symptoms. 
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Aim 

The overall aim of this thesis was to explore symptoms and care seeking 
behaviour during MI in patients with diabetes 
 

The specific aims of the studies were: 

Study I: To describe symptoms of a first MI in men and women with and 
without diabetes. 

Study II: To describe pre-hospital delay in a first MI among men and women 
with and without diabetes and to describe the association between pre-
hospital delay time and diabetes, sex, age, symptoms and size of residential 
area as a proxy for distance to hospital. 

Study III: First to describe symptoms, patient responses to symptoms, and 
patient delay, and second to analyse the associations between delay times and 
background characteristics, symptoms, and responses to symptoms during MI 
in patients with and without diabetes. 

Study IV: To explore how people with diabetes experience the onset of MI and 
how they decide to seek care. 
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Materials and methods 

 
This thesis employs both quantitative and qualitative methods in order to 
obtain a more comprehensive picture of the phenomenon under investigation 
(110). An overview of the studies is presented in Table 1. 

 

Table 1. Overview of Studies I–IV 

Study Participants, 
n 

Age, 
range 

Data sources Analyses 

I 4028  25–74 The Northern 
Sweden MONICA 
MI registry 

Quantitative 
descriptive and 
analytic 
statistics  

II 4266  25–74 The Northern 
Sweden MONICA 
MI registry 

Quantitative 
Descriptive and 
analytic 
statistics 

III 694 31–95 Self-administered 
questionnaires 

Quantitative 
Descriptive and 
analytic 
statistics 

IV 15 47–78 Interviews Qualitative 
Grounded 
theory 

 

Participants and settings 

Studies I and II were performed with data from the Northern Sweden 
MONICA myocardial infarction registry. Study III was part of a Swedish 
multicentre study, SymTime, which collected data from five hospitals in north 
and southeast Sweden. The hospitals were selected by a diverged geographic 
location and type of hospital. In study III a self-administered questionnaire 
was used for data collection in patients hospitalized with myocardial 
infarction. In study IV, data were collected through interviews with patients 
with previous known diabetes, hospitalized with MI at a university hospital in 
northern Sweden. 
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The Northern Sweden MONICA project 

The multinational MONItoring of trends and determinants in CArdiovascular 
disease (MONICA) project was initiated by the World Health Organization 
(WHO) in the early 1980s in 39 centres in 26 countries. In 1985 Norrbotten 
and Västerbotten, with a shared population of about 500 000 joined as one 
centre. The event registrations (acute stroke and myocardial infarction) in the 
Northern Sweden MONICA population started in January 1985. The WHO 
MONICA project ended in 1995, but in northern Sweden it proceeded as a 
local project and is still ongoing. Initially, patients aged 25–64 years were 
included in the registration, and from the year 2000 the age 65–74-year-old 
age group was also included. The Northern Sweden MONICA MI registry is 
population based, and all MI events are included, not only those treated in 
hospital. The MI registrations are based on medical records, hospital 
discharge registers, and death certificates. Strict uniform WHO MONICA 
criteria are used to code MI events, and the events are registered and validated 
according to the WHO MONICA manual. The diagnosis of MI is in MONICA 
registry based on symptoms, cardiac biomarkers, and ECG (111–114). 
According to the MONICA manual the MI symptoms were coded as: 

• typical symptoms if chest pain is present and characterized by 
duration of 20 minutes or more. Synonyms for pain such as 
“pressure,” “discomfort,” and “ache” are acceptable; 

• atypical symptoms if the symptoms are not typical, but one or more 
of the following conditions are present: atypical pain, acute left 
ventricular failure, shock, or syncope; or if pain was of short duration 
or intermittent, with each bout lasting for less than 20 minutes; or if 
pain is present at an unusual site such as upper abdomen, arms, jaw, 
or neck; 

• other symptoms if the symptoms are well described but do not satisfy 
the criteria for typical or atypical symptoms of MI; or 

• no symptoms if the patient reported no symptoms of the attack. 

Study I 

In Study I, 5957 definite events of MI registered in the MONICA MI registry 
in patients 25–74 years old, between the years 2000–2006 were included. 
Patients with previous myocardial infarction (n = 1569), patients who were 
already dead or in cardiac arrest by the time they reached medical presence (n 
= 120), and patients coded with insufficient data for MI symptoms (n = 240) 
were excluded. Thus, a total of 4028 patients with a first MI were included. 
Background characteristics of the participants are shown in Table 2. 
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Table 2. Background characteristics of participants in Study I 
Characteristics  Patients with 

diabetes, n = 730 
Patients without 
diabetes, n = 3298 

p-value 

Age, years, mean (SD) 63.5 (8.1) 61.9 (8.8) <0.001 
Female/male (%) 34.4/65.6 29.5/70.5    0.009 
Previous angina (%) 41.8 28.2 <0.001 
Hypertension (%) 62.6 38.6 <0.001 

 

Study II 

In Study II 7167 definite events of MI, recorded in the MONICA MI registry in 
patients 25–74 years old between 2000 and 2008 were included. Patients who 
were already dead or in cardiac arrest by the time they reached medical 
presence (n = 253), patients with previous MI (n = 1719), and patients coded 
with “insufficient data” or “not known” for time to medical presence (n = 929) 
were excluded. In all, 4266 patients with a first MI were included in the 
analysis. Background characteristics of the participants are shown in Table 3. 
 
 
Table 3. Background characteristics of participants in Study II 

Characteristics  Patients with 
diabetes (n = 719) 

Patients without 
diabetes (n = 3547) 

p-value 

Age, years, mean (SD) 63.5 (7.9) 61.8 (8.8) <0.001 
Female/male %) 32.4/67.6 28.9/71.1  0.060 
Previous angina 40.8 26.2 <0.001 
Hypertension 63.3 38.7 <0.001 

 

Study III 

This study, a part of the SymTime study, included 694 patients diagnosed with 
MI and hospitalized at five hospitals in north and southeast Sweden. Eligible 
patients were enrolled in the study within 24 h of admission to hospital if they 
met the following inclusion criteria: 1) diagnosis of MI (NSTEMI or STEMI), 
2) willingness to participate, and 3) ability to fill in the questionnaire 
independently or with help from hospital personnel or family. Background 
characteristics of the participants are shown in Table 4. 
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Table 4. Background characteristics of the participants in Study III 
Characteristics  Patients with 

diabetes n=96 
Patients without 
diabetes n=598 

p-value 

Age, years, mean, (sd) 66.5 (12.1) 65.9 (11.2) 0.638 
Female/male (%) 32.3/67.7 23.1/76.9 0.051 
Previous MI (%) 22.0 14.2 0.055 
Previous angina (%) 27.8 13.3 <0.001 
Hypertension (%) 83.3 42.1 <0.001 

Study IV 

In this study a purposeful sample of 15 patients with previous known diabetes 
who were hospitalized for MI were included. The purposeful sampling of the 
participants aimed for variation in background characteristics. The 
participants were recruited from a coronary care unit at a university hospital 
in Sweden and the interviews were made 1–5 days after hospital admission for 
MI. Patients with difficulties to communicate, confusion, dementia, or serious 
complications were not included in the study. Background characteristics of 
the participants are shown in Table 5. 

Table 5. Background characteristics of the participants in Study IV. 
Characteristics  n= 15 

Age years, mean (range) 66.6 (47–78) 
Male/female, n 7/8 
STEMI/NSTEMI, n 4/11 
Previous MI yes/no, n 5/10 
Diabetes duration, n  
<5 years 4 
5–10 years 2 
>10 years 9 
Diabetes treatment, n  
Oral 5 
Insulin 5 
Oral and insulin 5 

 

Data collection and analysis 

Studies I and II 

Studies I and II were based on data from the MONICA MI registry, and the 
registrations were based on medical records. Variables used in the analyses 
were MI symptoms, time between onset and medical presence, diabetes, age, 
sex, hypertension, previous angina, smoking, and size of residential area. 
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Time between symptom onset and the time for medical presence was in study 
II defined as prehospital delay. Time for medical presence is, according to the 
MONICA manual, the time at which skilled health care becomes available to 
the patient, which can be in the form of medical practitioner or specially 
trained and equipped team of paramedics. The arrival at hospital is counted 
as the time of medical presence if no medical practitioner or paramedics were 
present.  

 
Descriptive statistics were used and data were presented as proportions and 
mean values. Separate groups were made for patients with and without 
diabetes and for men and women with and without diabetes. Comparisons 
between groups were made by Chi-square test for categorical variables and by 
t-test between continuous variables. Multiple logistic regressions (forced 
entry method) were used to estimate the association between atypical 
symptoms and diabetes, age, and sex in Study I, and to estimate the 
association between pre-hospital delay ≥2 h and diabetes, age, sex, size of 
residential area, and symptoms in Study II. The results were presented as odds 
ratio (OR) and 95% confidence intervals (CI) and in study II, Risk difference 
(RD) with 95 %CI for pre-hospital delay ≥2 h between groups were calculated. 
In both studies, p < 0.05 were considered significant. The analyses was 
performed using SPSS version 18.0 for windows and OpenEpi: Open Source 
Epidemiologic Statistics for Public Health, version .2.3.1 (115). 

Study III 

In this study a self-administered questionnaire was used for data collection. 
The questionnaire is a modified version of a Swedish questionnaire developed 
and tested in a Swedish chest pain population a decade ago. The original 
version was tested in a pilot study (n = 10), and user friendliness and content 
were satisfactory. In a test-retest assessed in six patients there was 90 % 
agreement between the measures (116). 

A new literature search and expert validation of the questionnaire was 
conducted prior to the present study. This was made in collaboration with the 
original developer and resulted in rephrasing some of the questions from the 
original version, and new reply alternatives were added to some questions. 
Based on experience from the previous study one question was removed and 
one new question regarding manifestation of symptoms was added. 
Furthermore, in order to test user friendliness and content in the modified 
questionnaire, a pilot study was carried out on five MI patients. The pilot study 
confirmed that content and user friendliness were satisfactory and that no 
changes to the questions were needed, except for clarifying which items 
required a single answer and which were multiple choice. 
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The modified questionnaire comprised 35 items covering four domains: 1) 
baseline characteristics, 2) symptoms, 3) course of events, and 4) mode of 
transport to the hospital. The first domain included sex, age, marital status, 
medical history, distance to nearest hospital, and educational level. The 
second domain asked about patients’ experiences and interpretations of 
symptoms. Pain was rated on a 0–10 numeric rating scale (NRS). The third 
domain included items on, for example, the context in which the patients fell 
ill and what actions they took after symptoms began. The fourth domain 
included mode of transport to hospital and time point measurements based 
on patients’ own statements. It included such questions as: “When did the 
symptoms that brought you to hospital begin?” and “When did you decide to 
seek medical care?” 

The questionnaire was administered to the patients by the staff nurse in 
charge or the nurse responsible for the study, and the patients filled in the 
questionnaire within 24 hours after admission to hospital. The patients were 
carefully instructed to choose the alternative(s) that best reflected their pre-
hospital experiences. Patient delay was defined as the time from symptom 
onset to FMC. FMC was defined as the first contact the patient made with any 
of EMS, healthcare advice via telephone to Swedish Healthcare Direct (SHD) 
(a joint service number staffed by advisory nurses 24/7), PHC, or emergency 
rooms. Data about FMC were collected by asking the patient or obtained from 
medical records by the staff nurse in charge. Information about co-morbidities 
and certain time point measurements were obtained from medical records. 
The study was performed between November 2012 and January 2014. 

Descriptive statistics, frequencies, proportions, means (m), standard 
deviation (sd), medians (Md) and quartiles (Q1, Q3) were used, and 
comparisons between groups were made by Chi-square, Fisher’s exact test, 
Mann-Whitney U-test, and Student t-test. To adjust for age and sex, multiple 
logistic regression analysis was used. Delay time was described using medians 
(Q1, Q3), and data were log transformed for further analysis. Comparison of 
delay times between patients with and without diabetes was done by both non-
parametric test using Mann–Whitney U-test and t-test using log transformed 
values, as the distribution was non-normal. To determine the association 
between patient delay time and background characteristics, symptoms, as well 
as response to symptoms t-test and Spearman’s correlations were performed. 
To adjust for age and sex, multiple linear regression analysis was performed. 
Differences were considered statistically significant if p < 0.05. The analysis 
were performed using SPSS version 22.0 for Windows. 
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Study IV 
 
Data was collected through semi-structured interviews and followed a short 
interview guide (117). The interviews contained the main question, ‘‘Can you 
please describe what happened when you became ill with MI?’’ To further 
clarify and to encourage the participants to develop their descriptions, 
especially about their feelings and thoughts during the onset of MI, follow-up 
questions were asked. We also asked about aspects that had facilitated or 
hindered their decision to seek medical care, and we collected socio-
demographic data. The interviews lasted about 15 to 40 minutes and were 
digitally recorded. Data collection and analysis continued in parallel and notes 
of contextual information or preliminary interpretations were made during or 
after the interviews. Saturation was reached after 15 interviews (118, 119). The 
interviews took place between September 2012 and October 2013. 

 
The interviews were transcribed verbatim and analysed according to 
grounded theory (118–121). The analysis process began with reading the text 
several times, followed by line-by-line or segment-by-segment coding (open 
coding), in which the text was labelled with descriptive codes. The open coding 
was followed by selective coding. In the selective coding the open codes were 
compared with each other to find similarities and differences and they were 
sorted into clusters. The clusters of open codes were re-coded with a more 
specific focus. Questions such as “What is happening in the data?” and “What 
is expressed?” was asked and guided the analysis. The Open Code software 
(version 4.2) was used in the open and selective coding (122). The selective 
codes were grouped together into categories, and properties and dimensions 
of the categories were identified. A theoretic coding was performed to find 
axes between categories and to identify a core category. Notes and memos 
were written throughout the process, and figures were drawn. During the 
analysis constant comparisons were made between codes, categories, 
emerging ideas and the underlying text. (118–121). 

Ethics 

These studies conform to the principles in the Declaration of Helsinki 
(123).The Northern Sweden MONICA Study was approved by the Regional 
Ethical Review Board in Umeå (dnr 09-041M). All patients recorded in the 
register received a personal letter explaining the aim of the registration and 
what to do if they did not give consent to personal recording.  

In Studies III and IV informed consent, both oral and written, was obtained 
from all participants prior to inclusion. The information explained the study 
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aims and included contact information for those responsible for the study. 
Participants were also informed that their participation was voluntary and 
that they could withdraw their participation at any time, with no negative 
impact on their care and without giving any reasons for the withdrawal. There 
is always a risk that talking about or answering questions about the onset of 
MI can arouse uncomfortable feelings. All participants in the studies were 
hospitalized and were able to talk to the personnel at the units. The personnel 
were well informed about the studies. Approval was obtained from the 
Regional Ethical Review Board in Linköping (2012/201-31, 2012/338-32) and 
the Regional Ethical Review Board in Umeå (2012-306-32M, 07-113M). 
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Results 

Study I 

Typical MI symptoms, according to MONICA criteria, were common in 
patients both with and without diabetes and there were no significant 
differences between the groups (90.1 % vs. 91.5 %). There were also no 
differences in typical symptoms between women with and without diabetes 
(88.8 % vs. 89.0 %), men with and without diabetes (90.8 % vs. 92.6 %), and 
men and women with diabetes (90.8 % vs. 92 %). When stratified for age, 
typical symptoms decreased in the older age groups (65–74 years) in all groups 
(Table 6), and in a logistic regression diabetes was not associated with atypical 
symptoms.  
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Table 6. Proportion (%) of typical and atypical MI symptoms in men and women with and without diabetes ages 25-74 years. 
 
 
Age 

 
 
Symptoms 

Patients with diabetes Patients without diabetes  
Men 
n = 479 

Women 
n = 251 

Total 
n = 730 

Men 
n = 2326 

Women 
n = 972 

Total 
n = 3298 

p-values 
p¹          p²          p³         p⁴ 

 
Total 
25-74 

 
Typical (%) 
Atypical (%) 
 

 
435 (90.8) 
44 (9.2) 

 
223 (88.8) 
28 (11.2) 

 
658 (90.1) 
72 (9.9) 

 
2154 (92.6) 
172 (7.4) 

 
865 (89.0) 
107 (11.0) 

 
3019 (91.5) 
279 (8.5) 

 
0.2 

 
0.4 

 
0.2 

 
0.9 

 
25-64 

 
Typical (%) 
Atypical (%) 
 

 
228 (92.7) 
18 (7.3) 

 
91 (91.9) 
8 (8.1) 

 
319 (92.5) 
26 (7.5) 

 
1273 (93.3) 
92 (6.7) 

 
416 (91.0) 
41 (9.0) 

 
1689 (92.7) 
133 (7.3) 

 
0.9 

 
0.8 

 
0.7 

 
0.8 

 
65-74 

 
Typical (%) 
Atypical (%) 
 

 
207 (88.8) 
26 (11.2) 

 
132 (86.8) 
20 (13.2) 

 
339 (88.1) 
46 (11.9) 

 
881 (91.7) 
80 (8.3) 

 
449 (87.2) 
66 (12.8) 

 
1330 (90.1) 
146 (9.9) 

 
0.2 

 
0.6 
 

 
0.2 

 
0.9 

 
p1: comparison between patients with and without diabetes; p2: comparison between men and women with diabetes; p3: 
comparison between men with and without diabetes; p4: comparison between women with and without diabetes. 
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Study II 
 
A higher proportion of patients with diabetes than without (64 % vs. 58 %) 
had delay times ≥2 h. There was no significant difference in delay time ≥2 h 
between men and women with diabetes. (Table 7). In univariate and 
multivariate multiple logistic regression diabetes, older age, and living in town 
or rural areas increased the risk of pre-hospital delay times ≥2 h. On the other 
hand, atypical symptoms decreased the risk of pre-hospital delay time ≥2. 
(Table 8, Table 9). 

 
 
 

Table 7. Proportion (%), Risk Difference (RD), and 95 % Confidence Interval 
(CI) in pre-hospital delay times between men and women with and without 
diabetes. 

 Pre-hospital 
delay time ≥2h 

p-value RD,  
(95% CI) 

Patients with diabetes n=719 
Patients without diabetes n=3547 

64.5 % 
58.4 % 

p=0.002 6.1 (2.3-10.0)  

Women with diabetes n=233 
Men with diabetes n=486 

68.2 % 
62.8 % 

p=0.150 5.5 (-1.9-12.9)  

Men with diabetes n=486 
Men without diabetes n=2522 

62.8 % 
57.9 % 

p =0.048 4.8 (0.1-9.5)  

Women with diabetes n=233 
Women without diabetes n=1025 

68.2 % 
59.6 % 

p =0.015 8.6 (1.9-15.3)  
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Table 8. Crude Odds Ratio (OR) and 95 % Confidence Interval (CI) of 
factors associated with pre-hospital delay ≥ 2 h. 

Predictors 
 

OR 95% CI p-value 

Diabetes 
 

No 
Yes 

1.0 
1.29 

 
1.10–1.53 

 
0.002 

Sex 
 

Men 
Women 

1.0 
1.10 

 
0.97–1.27 

 
0.130 

Age 
 

25-64 
65-74 

1.0 
1.20 

 
1.06–1.36 

 
0.003 

Symptoms 
 

Typical 
Atypical 

1.0 
0.59 

 
0.47–0.75 

 
<0.001 

Size of 
residential 
area*  

City 
Town 
Rural area 

1.0 
1.30 
1.55 

 
1.12–1.50 
1.34–1.81 

 
<0.001 
<0.001 

*rural area: < 1000 inhabitants; town: 1000–15 000 inhabitants; city: > 15 000 
inhabitants 

 
 

Table 9. Adjusted Odds Ratio (OR) and 95 % Confidence Interval (CI) of 
factors associated with pre-hospital delay ≥ 2 h. 

Predictors 
 

OR 95% CI p-value 

Diabetes 
 

No 
Yes 

1.0 
1.28 

 
1.08–1.52 

 
0.005 

Age 
 

25–64 
65–74 

1.0 
1.22 

 
1.07–1.38 

 
0.003 

Symptoms 
 

Typical 
Atypical 

1.0 
0.58 

 
0.46–-0.73 

 
< 0.001 

Size of 
residential 
area* 

City 
Town 
Rural area 

1.0 
1.28 
1.51 

 
1.10–1.48 
1.30–1.77 

 
0.002 
0.001 

*rural area: <1000 inhabitants; town: 1000–15 000 inhabitants; city: >15 000 
inhabitants. 
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Study III 

Chest pain, discomfort, or pressure was the most common reported symptom 
in patients both with and without diabetes. Patients with diabetes reported 
pain/discomfort in the chest less frequently than patients without diabetes 
and the difference was significant in univariate analysis. However, after age 
and sex adjustments there were no significant differences between the groups. 
Chest pain, pain in arms/hands, and tiredness were the three most common 
symptoms reported by patients with diabetes. In patients without diabetes, 
the most common symptoms were chest pain followed by cold sweat and pain 
in arms/hands. Pain/discomfort in shoulders, symptoms of tiredness, and 
shortness of breath were more common among patients with diabetes, while 
cold sweat was less frequent than in patients without diabetes. There were no 
significant differences between patients with and without diabetes for other 
symptoms (Figure 1, Figure 2). 

Patients with diabetes reported on average 5 symptoms out of 18 possible MI 
symptoms and their pain intensity was rated as 7 on a 0–10 NRS, which was 
similar to patients without diabetes. About two thirds of the participants in 
both patients with and without diabetes interpreted their symptoms as 
originating in the heart.  

Less than 40 % of patients with diabetes and 47 % of patients without diabetes 
contacted the EMS as their FMC. In patients with diabetes, 28 % turned to 
SHD first as did 20 % of patients without diabetes, with no significant 
difference between the groups. In patients with and without diabetes, about 
60 % contacted a spouse first after symptom onset, followed by a friend or 
relative. Severe symptoms were the most common reason for the decision to 
go to hospital, reported by about one third of patients in both groups.
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Figure 1. Myocardial infarction symptoms and pain location 
 

 
 

Figure 2. Myocardial infarction symptoms 

81

26
16 19 10

35
52

90

20 11 17 8 18

55

0
10
20
30
40
50
60
70
80
90

100 Myocardial infarction symptoms, pain location 
(%)

Diabetes

Not diabetes

25
43 38 42

24 27
42

12 19 17 9
31 31

39
31 30

56

13
22 15 7

0

10

20

30

40

50

60

70

80

90

100

Myocardial infarction symptoms        
(%)

Diabetes

Not diabetes

26 
 



 

For patients with diabetes median patient delay was 2 hours and 24 minutes 
(Q1 0:44; Q3 6:55) and for patients without diabetes 1 hour and 15 minutes, (Q1 

0:31; Q3 3:17) for patients without diabetes. The difference was statistically 
significant using the non-parametric Mann-Whitney (p = 0.024), but taking 
age and sex into consideration the difference was not significant (p = 0.064). 
Pain/discomfort in the stomach, anxiety, intermittent symptoms that “come 
and go”, and thoughts that the symptoms would disappear were associated 
with longer delay times in patients with diabetes.  

Study IV 

The analysis of the interviews revealed the core category becoming ready 
to act, and comprised four categories labelled perceiving symptoms, 
becoming aware of illness, feeling endangered, and acting on illness 
experience. The core category and the categories with their properties and 
dimensions represent a complex process from perceiving the first symptoms 
of MI to making the final decision to seek medical care. The various 
dimensions of the properties could hinder or facilitate timely care seeking. 

Perceiving symptoms with the properties of onset, location, intensity, and 
continuity included different symptom descriptions. The onset of symptoms 
varied from vague to distinct and sudden. Location of pain or discomfort in 
the chest was described by the participants, but pain, discomfort, and 
numbness in other locations were also described. Numerous of other 
symptoms such as shortness of breath, fatigue, nausea, vomiting, excessive 
sweating, diarrhoea, and heart palpitations were also described. Symptom 
intensity ranged from weak to unbearable, and the continuity of symptoms 
varied from intermittent to continuous and sometimes increasing. Vague 
onset, symptoms other than chest pain, and intermittent symptoms were all 
factors that complicated patients’ interpretations of their symptoms. 

Becoming aware of illness, with the properties of expectation, susceptibility, 
and interpretation, describes how participants assessed and interpreted their 
symptoms. Expectation concerned the participants’ ideas of what it would be 
like to suffer MI. A mismatch between the symptoms experienced and their 
expectations of MI symptoms made them hesitate to seek care. Susceptibility 
concerned the participants’ estimation of their own risk of having an MI. 
Despite their diabetes participants had not thought themselves at risk for MI. 
Susceptibility was also related to knowledge of risk factors for MI, to having 
had a previous MI, or to having a family history of MI. Interpretation 
concerned how the participants interpreted their MI symptoms. Some 
participants immediately understood that their symptoms were caused by MI, 
while others did not understand that their symptoms were due to MI and 
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misinterpreted them as signs of other conditions. Most of the participants had 
no thoughts that their symptoms might be due to their diabetes. 

Feeling endangered had two properties, fear and/or anxiety and seriousness, 
and it encompassed reactions to symptoms that became more severe or 
symptoms that were not relieved. Fear and/or anxiety were emotional 
experiences that commonly increased when symptoms worsened. Some of the 
participants expressed strong fear and agony, while others expressed no 
experience of fear or anxiety. Those with no fear considered that it was best to 
seek help and they felt more secure having done so. Absence of fear and 
anxiety may, however, contribute to delay in seeking care. Seriousness 
concerned how participants gained insight into the seriousness of their illness. 
Severe and bothersome symptoms made them aware of the seriousness of 
their illness and led them to acknowledge their need to seek immediate 
medical care. Participants did say that their feelings of seriousness 
contributed to their decision to seek medical care. 

Acting on illness experience, with the properties of problem-solving strategies 
and emotional strategies, encompassed how the participants tried to manage 
their symptoms using different problem-solving and emotional strategies. 
Problem-solving strategies included numerous self-care attempts such as self-
medication, walking around to ease the pain, checking their blood pressure or 
blood glucose, or waiting for the symptoms to wane. Some participants called 
for an ambulance almost immediately after the onset of symptoms, while 
others waited. It was common to describe the symptoms to their 
companion(s). Emotional strategies included trivializing symptoms, praying, 
and hoping that the symptoms would go away. 
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Discussion 

 
The overall aim of this thesis was to explore symptoms and care-seeking 
behaviour during MI in patients with diabetes. The main findings were that 
typical symptoms, i.e. chest pain, was common in patients with diabetes, and 
there were no differences in this between patients with and without diabetes 
(Studies I, III). A higher proportion of patients with diabetes had pre-hospital 
delay times ≥2 h than patients without diabetes (Study II). There seem to be 
more similarities than differences in MI symptoms between patients with and 
without diabetes; however, the results indicated some differences. Stomach 
pain, anxiety, intermittent symptoms, and a belief that the symptoms would 
disappear seem to be associated with longer delay times in patients with 
diabetes. It was common to consult a spouse or relative after symptom onset, 
but there was an underuse of the EMS as FMC (Study III). Before patients with 
diabetes became ready to act on their MI symptoms, they perceived the 
symptoms, became aware of being ill, felt endangered, and acted on their 
experience of illness. This process was complex and entailed several barriers 
to timely care seeking (Study IV). 

Symptoms and symptom interpretation 

Pain, pressure, or discomfort in the chest (Study III) or typical MI symptoms 
according to MONICA criteria (i.e. chest pain or discomfort lasting for more 
than 20 minutes were common for patients with diabetes, and there were no 
differences compared to patients without diabetes. There were also no 
difference in typical symptoms between men and women with diabetes (Study 
I). Study III showed that there were no differences in pain intensity between 
the groups. This was in line with previous research that found no significant 
differences in chest pain symptoms (26, 56) or pain intensity in MI between 
patients with and without diabetes (26). A study including patients with 
symptoms of coronary heart disease found no differences in the frequency of 
chest pain between patients with and without diabetes (124). On the contrary, 
other studies reported that atypical MI symptoms (20, 125) or absence of chest 
pain (25) were more often observed in patients with diabetes and women with 
diabetes represented a high risk subgroup for painless onset of MI (20).  
  
Although there were similarities in chest pain, pain intensity, and number of 
symptoms between patients with and without diabetes, there were also some 
differences in symptoms between the groups. Study III showed that shoulder 
pain/discomfort, shortness of breath, and tiredness were more common 
during MI in patients with diabetes, and cold sweat was less common. 
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Previous studies found that dyspnoea (20, 26) and unusual fatigue were more 
common in patients with diabetes (23). The higher prevalence of shortness of 
breath in patients with diabetes was suggested to be due to a more severe stage 
of CAD in this group (26). Absence of chest pain in patients with diabetes 
might be due to cardiovascular autonomic neuropathy (CAN) (20, 23, 126, 
127). CAN is explained as damage to myocardial sensory afferent fibres in the 
autonomic nerve supply of the myocardium, which might lead to interrupted 
pain transmission (126, 127). Our studies (Study I, Study III) did not reveal 
any significant differences in chest pain, but cold sweat was less common in 
patients with diabetes (Study III). This might be due to diabetic autonomic 
neuropathy, in which loss of sweating can be one of the symptoms (126). It is 
important for health care personnel evaluating patients with diabetes and 
suspected MI to be aware of symptoms that occur more often in patients with 
diabetes. However, tiredness can be difficult to evaluate, especially without 
concurrent chest pain, since tiredness is a diffuse symptom that could 
represent other illnesses such as diabetes in itself (128). 
 
Patients with diabetes reported on average 5 MI symptoms and about one 
fourth reported the symptoms as intermittent (Study III). This was congruent 
with results from the interviews in which patients with diabetes described a 
variety of different symptoms, with various intensities and onsets of 
symptoms (Study IV). Previous research in MI patients has also described that 
patients often experience several symptoms (19, 21, 28) and that the onset of 
symptoms might vary (29, 30) This is an important finding because too much 
focus on sudden and severe chest pain as the most common symptom might 
lead to chest pain being seen as the only symptom and additional symptoms 
confusing the recognition of MI. A Swedish study discusses the possibility that 
a greater number of symptoms could mislead physicians to attribute the 
symptoms of MI as musculoskeletal, neurological, or gastrointestinal in 
origin, and such misinterpretation of symptoms may delay the diagnosis of MI 
(19). 
 
About two thirds of patients both with and without diabetes interpreted the 
symptoms as originating from the heart (Study III). In the interview study 
(Study IV) patients with diabetes described having difficulty interpreting their 
symptoms as MI, and they misinterpreted the symptoms as signs of other 
conditions such as asthma, gastritis, or muscle strain. They were also confused 
when perceived symptoms did not match their expectations for MI symptoms. 
This was in line with previous research in patients with MI (91, 96, 97) 
According to Leventhal’s CSM symptoms are key factors in the cognitive 
representation of a health threat. When a health threat has been recognized 
(e. g., symptoms of MI), cognitive representations (or “illness 
representations”) are formulated and they affect the behaviour response to the 
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health threat. These illness representations are guided by lay information 
from previous knowledge. The patients have to recognize their symptoms as a 
health threat before they develop an action plan (103, 105, 107, 108). Our 
results indicate that patients with diabetes misinterpreted the symptoms as 
other causes than MI and thus may not experience the symptoms as a health 
threat. Therefore, in different education situations, it is important to 
emphasize that MI can present in many different ways. Moreover, it is also of 
importance in those situations to talk about patients’ thoughts and knowledge 
about MI in order to give them information that suits their needs. 
 
The illness representations of the health threat are, according to the CSM, also 
guided by current experiences of illness (105, 108). Even if almost no 
participants in the interview study (Study IV) interpreted the MI symptoms as 
related to their diabetes, perhaps the fact that they were living with a chronic 
illness affected their symptom perception and made the interpretation of 
symptoms as MI more complex. Previous research has reported that self-care 
in chronic illness is essential, but puts great demands on the patients (51). For 
patients with diabetes, self-care includes monitoring blood sugar levels, 
adhering to treatment, becoming aware of unanticipated blood sugar levels, 
and deciding how to deal with problems (129). A meta-analysis found that 
individuals felt ill prepared to carry out heart failure self-care within the 
context of another conditions, such as diabetes (52). Consequently, 
interpreting and managing new acute symptoms in the presence of diabetes 
seems to be complicated  

Pre-hospital delay times and factors related to delay 

A higher proportion of patients with diabetes had a pre-hospital delay in MI 
of more than 2 h (Study II), and this agree with previous research (2, 58, 59, 
73, 78, 79). In Study III the median patient delay time was about one hour 
longer in patients with diabetes, but after adjusting for sex and age the 
difference was not significant. One reason for the conflicting results between 
Studies II and III is probably the smaller sample size in the group of patients 
with diabetes in Study III. A small sample size increases the risk of type 2 
error, i.e. failing to detect a difference that really exists (110). Different 
measures of delay time in Studies II and III could also cause different results. 
In the MONICA MI registry, pre-hospital delay time is defined as time 
between symptom onset to time of medical presence or arrival at hospital. In 
Study III, patient delay time is defined as time between symptom onset to 
FMC. The studies also differ in the use of delay time as a continuous or 
categorical variable. In previous research, diabetes has been associated with 
longer delay in some studies (2, 58, 59, 73, 78, 79), but no difference in others 
(30, 60, 80, 81). 
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In Study III pain/discomfort in the stomach, anxiety, intermittent symptoms, 
and a belief that the symptoms would disappear were associated with longer 
delay times in patients with diabetes. In patients without diabetes there were 
more factors related to both shorter and longer delay times, and this is 
probably due to the larger size of the group of patients without diabetes. 
Therefore conclusions about differences in factors related to delay between 
the groups are difficult to draw. However, pain/discomfort in the stomach and 
anxiety were associated with longer delay in patients with diabetes but not in 
patients without diabetes. Stomach pain is also a symptom of diabetes (130, 
131), and one explanation might be that patients with diabetes attribute their 
stomach pain to their diabetes and therefore delay in seeking medical care. 

Response to symptoms and decision making 
 
In Study III only 39% of patients with diabetes called the EMS as their FMC; 
the corresponding proportion in patients without diabetes was 47 %. Previous 
studies in Sweden in the early 2000s have shown that about half of patients 
with ACS and 60 % of patients with MI arrived at hospital by ambulance (35, 
37). The numbers in our study does not reflect the numbers of patients with 
MI going to hospital by ambulance, since we asked only whether they had 
called EMS as their FMC. Some of those who called PHC or SHD as FMC were 
probably advised to call an ambulance or had an ambulance called for them 
by health care personnel. Thus, the number of patients arriving at the hospital 
by ambulance was probably higher than indicated in our study. However, the 
low number of patients in our study (Study III) who called EMS as their FMC 
suggests that many people with MI symptoms are hesitant to call an 
ambulance. In Study IV, patients with diabetes expressed their wish “not to 
bother” medical care services unnecessarily. This is unfortunate since the 
ambulance is not just a means of transportation, but also a provider of pre-
hospital diagnosis, early reperfusion treatment, and treatment of life 
threatening arrhythmias (8). In previous research ambulance use was also 
associated with shorter pre-hospital delay (35), and the transmission of pre-
hospital ECGs was associated with reduced time from FMC to reperfusion 
treatment (132, 133). 

 
In Study IV patients with diabetes described talking about their MI symptoms 
with a partner or relative who they perceived as a support in the decision to 
seek medical care. Study III confirmed that it was common in patients with 
diabetes to first consult a partner after the symptom onset before contacting 
any sort of medical help. The importance of consulting with non-professionals 
about the decision to go to hospital has been described earlier (93, 96, 97, 99,). 
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A Swedish interview study found that support and practical guidance from 
those around influenced decision making, but that such support could also 
result in actions that might delay care seeking such as enabling self-
medication or calling the general practitioner instead of an ambulance (99). 
In the CSM, the social context, including significant others, is described as 
important in creating the illness representation of the health threat and in the 
following coping actions. People may use others to determine whether or not 
they should seek care (103, 134). However, it is difficult to know how 
significant others might influence a patient’s illness representation of a health 
threat and how to cope with it. It probably depends upon the significant 
other’s own perception of the disease. Therefore, it seems important to invite 
partners or significant others to the education of patients with diabetes and to 
talk about symptoms of MI, the importance of early care, and how to seek care. 
Such information can enable partners or others to provide decisional support 
that facilitates early care seeking. 

 
According to CSM, illness representations are also influenced by the 
individual’s perceived risk of acquiring a disease. People who do not perceive 
themselves as susceptible to a disease respond to a health threat differently 
than those who do perceive themselves at risk, and this might also affect their 
care seeking (103, 109). In Study IV, some patients with diabetes did not 
perceive themselves as susceptible to MI, which was similar to patients in 
previous studies (135, 136), this lack of perceived risk probably leading to 
delay in seeking care. Lack of perceived risk was also described in other studies 
with both MI patients with and without diabetes (91, 93, 98). Patients with 
diabetes are a high risk group for developing MI, and since most patients with 
diabetes in Sweden have regular contact with the health care via diabetes 
specialist nurses and doctors, there should be opportunities to talk with these 
patients about their CVD risk and their own perception of risk. However, 
previous research has shown that diabetes specialist nurses find it difficult to 
discuss the severity of diabetes because they do not want to frighten the 
patient (137). Therefore, it is possible that diabetes specialist nurses, based on 
their knowledge, also find it difficult to talk about CVD risk. Since patients’ 
and health care professionals’ ideas about patients CVD risk seem to differ, it 
might be beneficial to talk about the patient’s own perception of risk prior to 
providing information about actual CVD risk. 
 
The illness representation of a health threat may also, according to CSM, 
contain emotional representations parallel to the cognitive representations, 
which are influenced by emotional reactions such as fear and anxiety (106, 
138). In Study IV patients described fear when they experienced MI symptoms 
and the fear contributed to their decision to seek medical care. For others 
absence of fear contributed to their delay in seeking care. This is similar to 
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results in previous studies that describe fear as a trigger to seek medical care, 
both for MI (96, 99) and for cancers such as malignant melanoma (139). In 
Study III anxiety was associated with longer patient delay which is not 
consistent with the findings in study IV. Previous research in MI patients has 
described anxiety as both a trigger to seeking help, but also a reason to delay 
(99). According to the CSM, emotional states can influence illness 
representations, increasing the difficulty of deciding to seek care, but it can 
also affect the behaviour decision in the opposite way, by driving the person 
to seek care (106, 138).  
 
Care seeking during MI among patients with diabetes was described in Study 
IV by the model of “becoming ready to act”, in which patients perceived 
symptoms, became aware of their illness, felt endangered, and acted on their 
illness experience. This process was complex and included several barriers to 
timely care seeking for MI. The findings in study IV have been discussed 
previously in relation to the CSM (103, 106, 108, 107, 138). The process of care 
seeking in patients with diabetes in Study IV is congruent to the CSM, which 
views people as active problem solvers who make sense of a health threat 
through illness representations. Perceived symptoms are assessed and related 
to the individual’s knowledge, beliefs, and attitudes. They formulate and 
initiate action plans for coping with their health problems and emotions and 
appraise the success of their actions. 

Methodological considerations 

To shed light on symptoms and care-seeking behaviour during MI in patients 
with diabetes, data were drawn from registers, questionnaires, and in-depth 
interviews. Both quantitative and qualitative methods were used in the 
strategy of methodological triangulation. Using a combination of methods 
made it possible to view the findings from different perspectives and to obtain 
a more comprehensive knowledge of the phenomenon studied (110). 

 
A major strength of Studies I and II is the large number of patients and data 
drawn from the MONICA MI registry, which includes all MI patients up to the 
age of 75 years in a well-defined population over many years. The MONICA 
registry used strict and uniform criteria over the entire study period, which 
strengthens the internal validity of the findings. Computer-based lists of 
hospital discharge diagnoses were screened annually to ensure complete 
registration of MI cases by trained nurses, supervised by physicians. The 
internal and external quality control of the MONICA registry and the stability 
of the personnel involved in the registration of the data ensure the reliability 
of the data (113). 
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A limitation of the use of the MONICA registry is that data is limited to 
patients aged 25–74 years. MI patients over 74 years are not included in the 
register and the results cannot therefore be applied to older age groups 
without some reservations. Another limitation is that the studies were 
retrospective and based on medical records. Data from medical records are 
filtered through health care personnel’s conceptions (e.g., about symptoms of 
MI), which may affect the documentation in the medical records. Being able 
to discern and select only patients with a first MI, however, offered us the 
opportunity to study patients with no previous experience of MI and MI care 
in intensive care units. It is very likely that patients suffering a second MI are 
influenced in their perceptions and awareness of possible symptoms by their 
previous encounter with physicians and nurses, their interviews, and patient 
education. 
 
Study III included a large number of patients from five hospitals and from 
different areas of Sweden, which strengthened the external validity of the 
findings. A limitation though, was that the inclusion of patients varied 
between the hospitals, and two hospitals only included patients with STEMI. 
Patients with STEMI were also more often referred to PCI centres within 24 
hours than patients with NSTEMI. This led to an over-representation of 
STEMI patients in the study. However, the proportion of STEMI/NSTEMI did 
not differ between patients with and without diabetes. Patients filled in the 
questionnaire within 24 hours of admission to hospital, and they had to be 
pain-free and hemodynamically stable to participate in the study. Patients 
who had not stabilized within 24 hours were not included, and this may have 
led to the exclusion of the sickest patients and therefore a possible selection 
bias. Not all patients fulfilling the inclusion criteria were asked to participate 
because of overloaded personnel or the lack of a study nurse at some hospitals, 
which could also have caused some selection bias. However, attrition would 
probably be random and would not likely introduce systematic errors. 
Another limitation is that patients in Study III were only recruited from 
coronary care units, thus excluding MI patients treated at other departments, 
who were probably the very oldest and the patients most likely suffering from 
multiple diseases. Still, the results are valid for the large majority of patients 
with MI in Sweden today. 
 
The self-reported questionnaire used in Study III was modified from a 
previously validated questionnaire (60) and might have needed additional 
tests for reliability and validity (e.g., test-retest reliability). The questionnaire 
is only available in Swedish, and this may complicate international 
comparisons. In Study III the patients were included up to 24 h after 
admission to hospital, and in the interview study (Study IV), patients were 
included 1–5 days after admission. It is logical to assume that patients do not 
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remember every detail about their pre-hospital experience and that their 
memory may have been affected by analgesic and sedative drugs. The exact 
time of symptom onset might be difficult to remember, and it may also be 
difficult for patients to distinguish the onset of MI from prodromal symptoms 
occurring before the acute event. However, since time for symptom onset is 
an important value in determining how to treat patients with suspected MI, 
health care personnel are likely to have made efforts to capture the time of 
symptom onset as precisely as possible. Retrospectively reported material 
does not necessarily give insights in how patients initially experienced and 
interpreted their symptoms (140). It is possible that symptoms are reported 
differently in retrospect, when patients already know what disease they suffer 
from. In study III and IV patients were included after they had been diagnosed 
with MI, and it might have affected their descriptions. 

In Study III the group of patients with diabetes was quite small, and this might 
cause a type 2 error (i.e. failure to detect a difference that really exists) (110). 
On the other hand also in Study III, multiple comparisons were performed 
which introduces a risk of false positive results, and therefore results with p-
values close to conventional levels of significance (0.05) should be interpreted 
with caution. One way of adjusting for multiple comparisons is to use a lower 
significance level. However, a lower significant level may further increase the 
risk for type 2 error. Study III was a cross-sectional study, which may be 
appropriate for describing phenomena or relationships among phenomena at 
one time point. However, it is not possible to report causation using such a 
cross-sectional design (110). 

In Study IV, data were collected through in-depth interviews with patients 
with diabetes hospitalized for MI. A key issue in qualitative interviews is the 
ability of the interviewer to build trust with the informant (119). In most cases, 
I met the participants prior to the proposed time for the interviews, invited 
them to participate, and explained the purpose of the interview. This allowed 
participants to prepare themselves for the interview and gave them time to 
decide whether they wanted to participate. All interviews were conducted in a 
private room at the coronary care unit and efforts were made to ensure that 
the interviews would be undisturbed. A limitation though, is that the 
interviews were conducted on only one occasion. Repeated interviews can be 
an opportunity to follow up ambiguities and obtain richer materials (141). 

Grounded theory was chosen in Study IV because of its focus on examining 
processes and actions, which was in line with our research question. 
Trustworthiness can be discussed in terms of credibility, usefulness, 
originality, and resonance (118). 
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Credibility was addressed by striving for variation in the background 
characteristics of the participants and by constant comparisons between 
codes, and between and within the categories, the emerging ideas, and the 
underlying text. In qualitative research, the researchers and the study 
participants are parts of an interaction, the researcher will influence the 
participant and vice versa (110, 119). My experience as a nurse working in a 
cardiology care unit for many years may have influenced the analysis. My pre-
understanding was dealt with by staying close to the text (“in vivo” coding) in 
the initial open coding of data and not using theoretically loaded concepts as 
codes (119), by constant comparisons to avoid allowing pre-understandings to 
rule the interpretation, and by continuously discussing the emerging results 
in the research group.  

These results are useful in describing decision making and care seeking during 
MI in patients with diabetes in a Swedish context. However, diabetes care and 
acute care differ between countries, and these results may not be transferable 
to patients in other countries where the organization of health care differs 
from Swedish conditions. Originality in these studies is demonstrated by new 
insights gained, since this area of how patients with diabetes decide to seek 
medical care for MI is to date very little studied. To achieve resonance the 
settings, participants, data collection, and analysis were described in detail in 
the Methods sections, and the descriptions of the categories included 
representative quotations from the participants. 
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Conclusion 

The overall aim of this thesis was to explore symptoms and care seeking 
behaviour during MI in patients with diabetes. Chest pain was common in 
patients with diabetes and this was no different to patients without diabetes, 
there were also no difference in chest pain between men and women with 
diabetes. There were more similarities than differences in MI symptoms 
between patients with and without diabetes, however there were some notable 
differences. Patients with diabetes were more likely than patients without 
diabetes to have pain or discomfort in the shoulders, tiredness, and shortness 
of breath, and they were less likely to have cold sweat. Patients with diabetes 
were also more likely to delay for 2 hours or more compared to patients 
without diabetes. In response to symptoms it was common to initially consult 
a spouse or relative and it seems to be an underutilization of the use of EMS 
services as the FMC. In making the decision to seek medical care for MI, 
patients with diabetes perceived their symptoms, became aware of their 
illness, felt endangered and acted on their illness experience. This decision 
making process was complex an included several barriers to timely care 
seeking. 

Clinical implications 

Knowledge about symptoms, response to symptoms, and factors that 
influence timely care seeking for MI in patients with diabetes is important for 
health care personnel in general and for nurses who often serve as the first 
contact point for patients with MI. Since most patients with diabetes have an 
established contact with health services, the health care personnel also play 
an important role in educating patients to identify and respond to MI 
symptoms, but also in discussing their risk for CVD. Consulting partners and 
relatives in the decision to seek medical care is common and it seems to 
influence the decision making process. Therefore, it is important to include 
significant others in patient education. An important part of this education is 
also discussing the perspectives of patients and their significant others on 
illnesses and risks and integrating their perspectives in the health 
information. The results of our study could also provide opportunities to 
develop interventions aiming for earlier care seeking in MI in patients with 
diabetes. A timely decision from the patient to seek medical care when MI 
symptom occurs can reduce time to treatment and enable early intervention 
with reperfusion therapy. Early intervention can limit infarction size, improve 
outcome, and reduce mortality in MI. 
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Future research 

During the work on this thesis some new research questions were generated. 
There is still a need to describe, in a larger diabetes population, MI symptoms, 
response to symptoms and what factors are associated with delay times in MI. 
There is also a need to further explore how patients with diabetes perceive 
their own risk of CVD, both before and after they suffer from CVD, and how 
health care professionals communicate CVD risk to the patients. Another area 
that needs future research is whether patients with diabetes use coping styles 
different to those of patients without diabetes in deciding to seek medical care 
for MI. Intervention studies aiming to reduce delay times in MI in patients 
with diabetes are also needed. Since patients with diabetes have regular 
contact with the health care, there are opportunities to design interventions 
that target this patient group in primary health care, before they suffer MI. 
These intervention should be delivered face to face, tailored to the patients’ 
needs, and based on their illness perceptions. 
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