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ABSTRACT 
 

Acute myocardial infarction (AMI), caused by ischaemic heart disease (IHD), is a leading 
cause of death in both men and women in the western society. Hypertension, diabetes, and 
smoking are examples of well-known risk factors of IHD, but also there are psychosocial factors, 
such as stress, vital exhaustion (unusual fatigue, irritability, and demoralization) and depression 
that have been associated with an increased risk in both genders. After an AMI, however, women 
are more likely than men to be psychosocially impaired resulting in suffering and a presumed 
increase in the risk of recurrent cardiac events. 

Psychosocial factors may be targeted in secondary prevention, complementary to drug 
treatment and conventional lifestyle advice. There is some evidence of beneficial effects on both 
psychosocial well-being and cardiac outcomes by psychosocial interventions in men. Far fewer 
women have been studied and the results have been inconsistent. It is not clear how psychosocial 
factors convey the increased risk of cardiac events, but many possible psychopathological 
mechanisms, including biochemical and physiological links, have been suggested. 

In the Women’s Hearts study we have, in a randomised controlled trial, evaluated a one-
year cognitive-behavioural stress management programme designed specifically for women with 
IHD. We included 198 women with IHD, with a mean age of 61 years and from the county of 
Västerbotten in Northern Sweden, who were randomised to either conventional treatment and 
follow-up, or to stress management in addition to conventional care. Extensive questionnaires, 
blood samplings, and biomedical and physiologic data were obtained before randomisation, as 
well as at follow-ups approximately one and two years after randomisation. Two groups of 
healthy controls were included for comparisons with women with IHD. 

 Compared to women without IHD, women with IHD reported more stress behaviour and 
vital exhaustion. Women with IHD also had a lower heart rate variability (HRV) than the healthy 
controls, possibly reflecting a dysfunctional autonomic nervous regulation of the heart. Reduced 
HRV has been shown to increase the risk of cardiac arrhythmias and sudden death. 

At the first follow-up, performed at the end of the one-year stress management 
programme, women who had participated in the programme had reduced the stress behaviour 
and vital exhaustion, compared to the women in the conventional care group. We could not find 
any evidence of a direct cause-effect relationship between stress management and biological 
cardiovascular risk indicators, or HRV; the intervention and control groups did not differ in 
insulin resistance, inflammatory, haemostatic and fibrinolytic factors, or HRV. 

At second follow-up one year later, several additional psychosocial domains were studied. 
The stress management programme had accelerated psychosocial recovery at the first follow-up 
over and above that observed in the control group. At the second follow-up, there was further 
marked improvement in the control group, so the differences in psychosocial variables between 
the intervention and control groups were no longer significant. 

In conclusion, a cognitive-behavioural stress management programme could accelerate 
psychosocial improvement in women with IHD, and thus reduce the amount of psychological and 
psychosocial suffering. We could not find any evidence that the stress management programme 
was associated with a concomitant improvement in biological cardiovascular risk indicators, or 
HRV. Our results suggest that the women with the greatest psychosocial burden should be 
identified and targeted in new clinical trials of cognitive-behavioural interventions in women 
with IHD. Future studies within the Women’s Hearts project will evaluate the psychosocial 
effects at a five-year follow-up, as well as investigations of other possible pathways by which 
psychosocial interventions might mediate beneficial effects on cardiac events.  

Keywords: ischaemic heart disease, women, cognitive-behavioural therapy, psychosocial 
risk factors, inflammation, leptin, haemostasis, fibrinolysis, insulin resistance, HRV 

 5 



SAMMANFATTNING 
 

Ischemisk hjärtsjukdom (IHD) innebär att hjärtmuskeln drabbas av syrebrist, vilket 
orsakar kärlkramp men också akut hjärtinfarkt som är en ledande dödsorsak i västvärlden. Högt 
blodtryck, diabetes och rökning är exempel på välkända riskfaktorer för IHD, men också 
psykosociala faktorer såsom stress, utmattning och depression har visat sig vara associerade med 
en ökad risk hos båda könen. Efter en akut hjärtinfarkt har det visat sig att kvinnor oftare än män 
mår dåligt till följd av psykosociala faktorer, vilket kan medföra en ökad risk för nya 
hjärthändelser utöver lidandet det innebär. Det är inte helt klarlagt hur psykosociala faktorer är 
kopplade till hjärthändelser, men flera tänkbara händelsekedjor har föreslagits, vilka innehåller 
biokemiska och fysiologiska länkar. 

Psykosocial intervention kan ingå som en komponent i sekundär prevention, som 
komplement till läkemedelsbehandling och konventionella livsstilsråd om ex. rökning, kost och 
motion. Det finns studier som visat att psykosociala interventioner medfört ökat psykosocialt 
välmående och färre hjärthändelser hos manliga patienter. Färre kvinnor har deltagit i studierna 
och resultaten har inte varit entydiga. 

Projektet Kvinnohjärtan är en randomiserad kontrollerad studie, i vilken vi har utvärderat 
en ettårig kognitiv beteendeinriktad stresshantering som utformats speciellt för kvinnor med 
IHD. Studien rymmer 198 kvinnor från Västerbotten med IHD med en medelålder på 61 år, vilka 
randomiserades till antingen konventionell behandling och eftervård för patienter med IHD, eller 
till stresshanteringen som tillägg utöver den sedvanliga vården. Omfattande frågeformulär, 
blodprover, samt biomedicinska och fysiologiska data samlades in före randomiseringen och vid 
uppföljningar ett och två år senare. Två grupper med hjärtfriska kvinnor ingick dessutom för 
jämförelser med kvinnorna med IHD. 

Jämfört med de hjärtfriska kvinnorna så rapporterades mer stressbeteende och mer 
utmattning hos kvinnorna med IHD. Kvinnorna med IHD hade också en lägre 
hjärtfrekvensvariabilitet än den friska kontrollgruppen. En minskad hjärtfrekvensvariabilitet, 
såsom vid funktionsrubbningar i det autonoma nervsystemet, medför en ökad risk för 
hjärtarytmier och plötslig hjärtdöd. 

Resultaten från första uppföljningen visade att stresshanteringen medfört en större 
psykosocial förbättring med bl.a. mindre stressbeteende och mindre utmattning hos de 
behandlade kvinnorna, jämfört med kvinnorna som fått enbart konventionell vård. Vid tiden för 
andra uppföljningen hade dock kontrollgruppen förbättrats så markant att det inte längre förelåg 
någon skillnad mellan grupperna. Slutsatsen blir att den kognitiva beteendeinriktade 
stresshanteringen påskyndade psykosocial återhämtning och förbättring. 

Vi undersökte också om de förbättringar i psykosociala faktorer som stresshanteringen 
medfört vid första uppföljningen ledde till förbättringar i biokemiska faktorer med betydelse för 
kardiovaskulär risk men också för metabola rubbningar såsom fetma, insulinresistens, höga 
blodfetter och högt blodtryck. Resultaten visade inte på några kopplingar mellan 
stresshanteringen och nivåerna av de biokemiska faktorerna, och inte heller fanns det stöd för att 
stresshanteringen medfört förbättringar i hjärtfrekvensvariabilitet. 

Sammanfattningsvis fann vi att en kognitiv beteendeinriktad stresshantering för kvinnor 
med ischemisk hjärtsjukdom påskyndade psykologisk och psykosocial återhämtning och 
förbättring hos de behandlade kvinnorna, jämfört med kvinnor i en kontrollgrupp. 
Stresshanteringen medförde inte några förbättringar av biokemiska faktorer av betydelse för 
kardiovaskulär risk och metabola rubbningar eller hjärtfrekvensvariabilitet. 

 
 

 6 



DEFINITIONS 
 
 
Analysis of 
variance with 
repeated measures 
 

 Analysis of variance (ANOVA) when the same 
measurement is made several times on each subject. 

Acute myocardial 
infarction 
 

 The clinical diagnosis is based on symptoms, ECG-changes, 
and levels of certain biochemical markers (cardiac 
enzymes). 
 

ANCOVA  Analysis of covariance; a statistical method like the 
ANOVA, but with the possibility to test the effects of 
covariates, or adjust for the effects of covariates. 
 

ANOVA  Analysis of variance; a statistical method of testing the null 
hypothesis that several group means are equal in the 
population, by comparing the sample variance estimated 
from the group means to that estimated within the groups. 
 

Cognitive-
behavioural 
therapy 

 An active, directive, time-limited, structured approach to 
treat a variety of conditions such as depression and anxiety, 
based on an underlying theoretical rationale that an 
individual’s affect and behaviour are largely determined by 
the way in which he/she structures the world; cognitions 
are based on attitude or assumptions, developed from 
previous experiences. 
 

Confidence 
interval 

 A common statistical measure of dispersion that gives a 
range of values that has a specified probability of 
containing the true value. 
 

Coronary artery 
disease 

 Condition where the coronary arteries are affected by 
atherosclerosis, which may cause the lumen to be narrowed 
with a subsequent reduction in coronary artery blood 
supply. 
 

Incidence  The rate at which new events occur in a population. 
 

Ischaemic heart 
disease 

 Atherosclerosis in the coronary arteries with or without 
thrombosis reduces the blood supply to the heart, and is the 
most common cause of ischaemic heart disease. Clinical 
manifestations are stable and unstable angina pectoris, and 
acute myocardial infarction. 
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Mortality  Measure of the rate of death from a disease (or from all 
causes) within a given population. 
 

Multiple linear 
model/ regression 
analysis 

 A statistical analysis that estimates the coefficients of the 
linear equation, involving one or more independent 
variables (x1, x2, etc.) that best predict the value of the 
dependent variable (y). 
 

Randomised 
controlled trial 

 An experiment in which investigators randomly allocate 
eligible people into (e.g. treatment and control) groups to 
receive or not to receive an intervention that is being 
evaluated. The results are assessed by comparing outcomes 
in the treatment and control groups. 
 

Risk factor  A factor that is positively associated with the risk of 
developing a disease, but it does not necessarily cause the 
disease. The association should also be strong and dose-
related if it is a continuous variable, such as blood pressure. 
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ABBREVIATIONS 
 
AMI  Acute myocardial infarction 
ANCOVA Analysis of covariance 
ANS  Autonomic nervous system 
ASA  Acetylsalicylic acid 
BMI  Body mass index 
BP  Blood pressure 
CABG  Coronary artery by-pass graft 
CAD  Coronary artery disease 
CILL  Coping with Illness 
CPRS-S-A Comprehensive Psychopathological Rating Scale Self-Affective 
CRP  C-reactive protein 
ENRICHD Enhancing Recovery In Coronary Heart Disease 
GQL  Gothenburg Quality of Life instrument 
HDL  High-density lipoprotein 
HF  High-frequency 
HOMA2  Homeostatic Model Assessment 2 
HOMA2-IR Homeostatic Model Assessment 2-insulin resistance 
HPA  Hypothalamic-pituitary-adrenocortical 
HR  Heart rate 
HRT  Hormone replacement therapy 
HRV  Heart rate variability 
hs-CRP  high-sensitivity C-reactive protein 
IHD  Ischaemic heart disease 
ISEL  Interpersonal Support Evaluation List 
LDL   Low-density lipoprotein 
LF  Low-frequency 
M-HART Montreal Heart Attack Readjustment Trial 
MI  Myocardial infarction 
MMPI-2  Minnesota Multiphasic Personality Inventory-2 
MONICA Monitoring of Trends and Determinants In Cardiovascular Disease 
MQ  Maastricht Questionnaire 
NHP  Nottingham Health Profile 
PAI-1  Plasminogen activator inhibitor type 1 
PHF  Power of the high-frequency component (.15-.50 Hz) 
PLF  Power of the low-frequency component (.04-.15 Hz) 
PLF/PHF  The ratio between the power of the low- and high-frequency components 
PTCA  Percutaneous transluminal coronary angioplasty 
PTOT   Total power, estimated by the variance  
RCPP  Recurrent Coronary Prevention Project 
SADHART Sertraline AntiDepressant Heart Attack Randomized Trial 
SES  Socioeconomic status 
SSRI  Selective serotonin reuptake inhibitors 
STAI  State-Trait Anxiety Inventory 
tPA  Tissue plasminogen activator 
VLF  Very low frequency 
vWF  von Willebrand factor 
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INTRODUCTION 
 
 
Ischaemic heart disease 
 
Myocardial ischaemia arises when the metabolic needs of the myocardium are not met 
by the myocardial blood flow.1 The insufficient coronary blood flow to the myocardium 
causes ischaemia, which is associated with reduced delivery of oxygen and metabolic 
substrates, along with a reduced ability to washout metabolic end products. The 
resulting myocardial hypoxia and consequent anaerobic metabolism is one of the 
cardinal features of ischaemia. Coronary artery atherosclerosis, with or without 
thrombosis, is by far the most common cause of myocardial ischaemia. The clinical 
presentation comprises stable angina, unstable angina, but also silent ischaemia, which 
is asymptomatic episodes of myocardial ischaemia. The clinical manifestations can vary 
within individual subjects from time to time. In addition, myocardial ischaemia might 
forebode a more serious clinical event such as acute myocardial infarction (AMI) and 
sudden death, especially in patients with unstable angina.  
 
A reduced flow reserve is the predominant mechanism in stable angina, while in life-
threatening acute ischaemic heart disease (IHD), it is primary reduction in coronary 
blood flow due to thrombosis and/or vasoconstriction. Prevention and alleviation of 
myocardial ischaemia include strategies to reduce the myocardial oxygen consumption; 
by actions on heart rate, wall tension, and contractility, or increase the blood supply; by 
targeting the coronary artery disease (CAD) components of atherosclerosis, endothelial 
dysfunction thrombosis, vasoconstriction and collaterals. 
 
AMI, caused by IHD, is still a leading cause of death in both men and women in the 
western world, although the overall risk of developing IHD is higher in men than in 
women.2-5 In women, the onset of CAD occurs approximately ten years later than in 
men,5-7 which might be explained by protective effects of female sex hormones before 
menopause,8 although studies on hormone replacement therapy (HRT) in women have 
not been straightforward and HRT treatment is not included in the treatment regimen 
of women with IHD.9 The clinical presentation and manifestation show gender 
differences as well. Although the studies are somewhat inconsistent, the chest-pain 
associated with AMI seems to be less common in women than in men.10, 11 Instead 
women may describe shortness of breath, nausea, vomiting, pain in arm/shoulder, 
abdomen, back, or neck, headache, fatigue or dizziness. The possibly more diffuse 
clinical presentation in women might, at least in part, be explained by gender 
differences in infarction locus and size; it has been reported that women are more likely 
than men to have unrecognized infarctions and more often have non-ST elevation and 
small infarctions, and sudden cardiac death is more common in men.5, 6, 12 Further 
analyses have shown an age difference. Compared to men of the same age, younger 
women were more likely to present with non-ST elevation, and to be discharged with a 
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diagnosis of unstable angina, while in patients older than 65 there were no gender 
differences in clinical presentation.13 Irrespective of age, in patients who underwent 
coronary angiography, women were less likely than men to have 3-vessel or main stem 
coronary disease. In a Swedish study, women younger than 50 years had worse 
prognosis following an AMI than men, a difference that seemed to be associated with 
diabetes in the women.14 
 
The WHO Monitoring of Trends and Determinants In Cardiovascular Disease 
(MONICA) project was designed to answer questions from the 1978 Bethesda 
Conference on the Decline in Coronary Heart Disease Mortality; questions that were 
highlighted by the results from the Atherosclerosis Risk In Communities (ARIC) 
study.15, 16 Are reported declines in CAD genuine, and if so, how much is attributable to 
improved survival rather than to declining coronary events rates? In a study from 1999, 
analyses on 37 MONICA populations from the early 1980s and ten years onward 
showed that the decline in CAD mortality was primarily explained by decreases in 
coronary event rates, although a substantial change in case fatality had contributed.15 
The MONICA study also found that the changes in the classic risk factor (smoking, 
blood pressure, serum cholesterol) with the addition of body weight partly explained 
the variation in population trends in coronary event rates. It should be noted that the 
study was limited by imprecision of the estimates and homogeneity of trends in the 
study populations. Finally, changes in coronary care and secondary prevention were 
strongly linked with declining coronary event rates as well as case fatality.17 
 
The worldwide MONICA studies, which cover 21 countries, do not report any gender 
difference in the decline in coronary mortality, but there are other studies that indicate 
that this trend is more pronounced in men than in women in the US and in Northern 
Sweden, and that the gender difference could not entirely be explained by differences 
in conventional prognostic factors.18-21 
 
In Sweden in 2002, 24 341 men and 17 643 women had an AMI.22 In 6 240 men and 
4 925, AMI was the underlying cause of death, and 4 994 men and 3 740 women died on 
date of AMI incidence.  
 
During the 1970s and 1980s, regional differences within Sweden were noticed.23 The 
incidence of coronary heart disease, as well as the mortality, was higher in the northern 
part of Sweden, compared to the rest of Sweden. The counties of Västerbotten and 
Norrbotten in Northern Sweden have since then had a larger decrease in mortality than 
many other Swedish counties, such that they are close to the national average.4 
 
 
Medical risk factors 
 
There are many well known risk factors of IHD, such as smoking, high blood pressure 
and dyslipidaemia.18, 24-28 Having diabetes, being overweight and/or a sedentary lifestyle 
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are other unfavourable factors, as is old age. After menopause, the blood lipid profile 
changes with a decrease in high-density lipoprotein (HDL) cholesterol, and increases in 
low-density lipoprotein (LDL) cholesterol and triglycerides.8 Low HDL cholesterol has 
been shown to be a risk factor for CAD in both younger and older women and a 
stronger predictor of CAD mortality in women than in men.18 
 
In women, however, total cholesterol has been suggested to be of less importance than 
in men, but instead high blood pressure has been shown to convey a higher risk in 
women than in men.6, 7, 29 
 
 
Psychosocial risk factors 
 
Besides the classical risk factors, psychosocial factors have been associated with an 
increased risk of IHD. Results from the INTERHEART study, with 11 119 AMI cases 
and 13 648 controls from 52 countries, showed that psychosocial stress was associated 
with a higher risk of AMI,30 which is consistent with other studies.31-33 A Swedish study 
found that in women, marital stress predicted poor prognosis in women with CAD.34 
Further, marital stress has been found to be related to depressive symptoms, and less 
social integration and support.35, 36 It seems likely that the double burden of domestic 
and work-related stress has a greater negative impact on women than on men,31, 37 and 
in a recent Swedish study the double exposure to stress from family and work was 
accompanied by the highest risk and the worst prognosis in women’s coronary disease.38 
In a study of women with CAD, having dependants (full responsibility for a child, 
spouse, parent or significant other) was associated with depression, anger, and social 
isolation.39 
 
Several studies have reported that depression is an important factor related to the risk of 
cardiac events and/or death.40-44 Depression has been reported to be three times more 
common in patients with CAD than in healthy controls. One fifth of the patients have 
depression, and 15 to 20 percent suffer major depression post-AMI.31 Anxiety, like 
depression, is more common in patients with CAD, and a possible dose-dependant 
relationship has been reported. The specific association between anxiety and sudden 
cardiac death suggests that ventricular arrhythmia might be involved.31 
 
Vital exhaustion, defined as unusual fatigue, irritability, and demoralisation, has been 
shown to increase the risk of IHD.45, 46 In women, high degrees of vital exhaustion have 
been partly explained by the double burden of  holding a job and simultaneously taking 
care of the household.46 The excess fatigue, hopelessness, listlessness, loss of libido, 
increased irritability, and sleeping problems are complaints that reflect the state of vital 
exhaustion. Most of these feelings are also characteristic for a depressive disorder. A 
depressive mood, however, is not a common complaint among vitally exhausted 
subjects.47 Although the syndromes overlap, the distinctive characteristic of vital 
exhaustion is fatigue, and depressive symptoms may be secondary. On the other hand, 
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the primary characteristic of a depressive disorder is loss of positive emotionality, which 
is an affective symptom. It has been shown that depressive symptoms and vital 
exhaustion, although strongly correlated, are differentially related to behavioural risk 
factors for CAD.48 
 
Low socioeconomic status (SES) is another psychosocial factor associated with an 
increased risk of IHD.31, 49, 50 In the Whitehall II study, low control at home was 
predictive of CAD in women, but not in men, and data suggested that low control at 
home among women resulted from a lack of material and psychological resources to 
cope with excessive household and family demands.51 Being divorced, or employed 
without a college degree, has been shown to contribute to predict mortality from AMI 
in women.52 It might be that being divorced involves presumed risk factors of CAD such 
as low social support and/or social isolation.50, 53-55 In light of the association between 
marital stress, less social integration and support, and worse prognosis in women with 
CAD,34-36 however, it seems reasonable to presume that not all available social contacts 
entail social support, but sometimes are negatively demanding. 
 
Type A behaviour, which can be defined as an emotional syndrome characterized by a 
sense of time urgency and easily aroused hostility,56 has earlier been suggested to be an 
independent risk factor for coronary events, primarily in men. Subsequent studies, 
however, have been inconclusive. More recently, the focus has been on hostility and 
anger as the potentially harmful aspects of type A behaviour.31, 50 Even though 
reanalyses of the large type A studies provided strong support for hostility as a risk 
factor, confounding effects of gender, ethnicity, social support, unhealthy diet, alcohol 
and tobacco use, and low physical activity weakened the association. Other studies have 
failed to find convincing evidence that hostility conveys a higher risk of IHD. In post-
menopausal women, hostility has been predicting recurrent cardiac events.57 Anger on 
the other hand, has showed a more consistent relationship with CAD. It has been 
suggested that anger is associated with a 2- to 3-fold increase in the risk of developing 
angina pectoris, AMI or sudden cardiac death, with a dose-response relationship. 
Further, anger induces transient myocardial ischaemia in patients with IHD. 
Interestingly, hypertensive subjects do not show the same excess risk associated with 
anger as do normotensives. Thus, anger-induced hypertension may be a mechanism 
mediating the cardiac risk. The effect of anger has been inversely related to education, 
which indicates that socioeconomic factors act to modulate psychological response. 
 
The concept of coping is used to describe the strategies and actions an individual uses to 
manage changes and stress in life.58 There is problem-focused coping, which comprises 
strategies that are directed at changing the stressful situation, and include action, 
problem solving, and information seeking. By contrast, emotion-focused coping efforts 
are directed at changing the way one thinks or feels about a stressful situation, and 
these strategies include the seeking of social support, venting of feelings, avoidance, and 
denial. When stressors are changeable, problem-focused strategies will be most 
adaptive, but if a stressor is unchangeable, emotion-focused coping strategies are most 
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adaptive. The experiences of a cardiac event and/or IHD diagnosis provoke stressful 
reactions, and the coping strategies affect whether and how individuals seek medical 
care and social support and how well they adhere to health professionals’ advice. 
Following a cardiac event, a more active problem-focused coping has been reported to 
result in more benign long-term outcomes.59 Further, avoidant coping has been 
associated with anxiety, depression, anger, and social inhibition in CAD patients. In a 
study of depression in cardiac rehabilitation patients, a more supportive social context 
was associated with active coping, which, in turn, was related to lower depressive 
symptomatology. Besides making demands for coping strategies, having experienced 
major stressful life events have been associated with AMI, and with depression, and 
demoralisation.60 
 
Following an AMI, women are more likely than men to be depressed,61, anxious 62, 63 
and exhausted.64 Post-AMI women are also more limited in social, and emotional 
functional, less satisfied with their current life situation, and report worse perceived 
health, regardless of age and severity of disease.64, 65 
 
 
Potential pathophysiological mechanisms  
 
There are several studies and reviews that present potential pathophysiological 
mechanisms that might explain how psychosocial risk factors contribute to an increased 
risk of IHD (figure 2). 
 
Neurohormonal and autonomic nervous regulation 
Psychological stress evokes cortisol secretion. Hypersecretion of cortisol has been 
reported to be associated with depression, work stress, hostility, and low SES (in 
men).31, 41, 50 Cortisol usually acts anti-inflammatory, but it might be that a resistance 
develops, together with an impaired feedback control, with chronically elevated 
cortisol. It has been suggested that socioeconomic disadvantages and psychosocial 
distress might induce disturbances in the hypothalamic-pituitary-adrenocortical (HPA) 
axis that are associated with insulin resistance, obesity and the metabolic syndrome.66 
Further, in women, but not in men, the awakening cortisol response has been associated 
with a progression in the intima-media thickness in carotid arteries, which has been 
used to detect atherosclerotic processes. 67 
 
There has also been evidence of dysregulation of the autonomic nervous system. It is 
possible that stress and depression mediates harmful effects by the sympathetic nervous 
system, and circulating catecholamines.31, 41 A chronic sympathetic activation and 
increased levels of plasma epinephrine have been related to work stress, chronic anger, 
and hostility. 31, 41, 50 Socioeconomic status, work stress, depression, and anger expression 
are associated with hypertension, and in light of the link between chronic stress and the 
HPA and neuroendocrine systems, hypertension is a potential mediator of the increased 
cardiac risk related to psychosocial distress.31, 41, 68 Interest has also been shown for 
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cardiovascular reactivity and recovery from stress.31 Although the magnitude of 
cardiovascular stress response likely does not vary with SES, the time to recovery has 
been reported to be longer in subjects with low SES, which was mediated by increased 
total peripheral resistance. The authors suggested that these responses may be due to an 
already existing dysfunction of the vascular endothelium, and that it might be an early 
sign of future clinical disease. In women, depression has been related with increased 
cardiovascular reactivity and delayed recovery, associated with elevated catecholamine 
stress responses. A greater reactivity has also been associated with work stress, and 
anger. 
 
Heart rate variability 
Heart rate variability (HRV) denotes the alterations in interbeat intervals (R-R 
intervals), which are influenced by the autonomic nervous system.69 The HRV 
recording is often divided into three components; the high frequency (HF), low 
frequency (LF), and very low frequency (VLF) components. The HF component alters 
with the respiration, and reflects the parasympathetic modulation of the heart rate. The 
LF component has been suggested to reflect both sympathetic and parasympathetic 
influence, and has been attributed to fluctuations in blood pressure due to vasomotion. 
Finally, the VLF component has been associated with different mechanisms, such as 
thermoregulation causing changes in the resistance of peripheral vessels, the renin-
angiotensin system, and changes in mental state and physical activity.69, 70 
 
Spectral analysis of the HRV is now a commonly used method for evaluation of the 
autonomic modulation of the heart rate. Analysis of HRV is either based on ambulatory 
long-term recordings (up to 24 hours) or short-term recordings (minutes) performed in 
laboratories and then often combined with physiological or pharmacological tests. Both 
methods have empirically been shown to give an estimate of the overall function of the 
autonomic nervous system (ANS) and also information on the function of the 
sympathetic and parasympathetic components, respectively. 
 
Following an AMI, a decreased HRV is a risk factor for cardiac arrhythmia and death.69, 

71, 72 Although many studies on HRV and the risk of cardiac events in IHD patients 
comprise a majority of male subjects, there is evidence that a reduced HRV is a 
predictor of long-term mortality also in women.73 Severe depression,50, 74, 75 stress76, 77 and 
vital exhaustion78 have also been reported to reduce HRV, and it has been suggested 
that cognitive-behavioural therapy may reduce heart rate and increase HRV in severely 
depressed patients with CAD.75 In subjects with phobic anxiety, reduced HRV might 
mediate an increased risk of cardiac arrhythmia.31 
 
Vascular endothelium 
CAD has been reported to involve chronic inflammatory response to injuries of the 
vascular endothelium.41 Vascular endothelial dysfunction has been found in depressed 
subjects,31, 41 and it might be that depression promotes unfavourable behaviour such as 
smoking, triggers dysregulation of the neurohormonal systems, or increases the 
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susceptibility to infection with latent pathogens that colonize the vessel wall.41 In 
healthy subjects, acute mental stress can cause reversible endothelial dysfunction.31 It 
might be that depression, like low SES, work stress, and lack of social support, acts as a 
chronic stressor leading to prolonged endothelial dysfunction, and consequent 
abnormalities of cellular adhesion, migration, and proliferation, which provide a pro-
atherosclerotic basis. 
 
Inflammatory processes 
Moderate elevation of C-reactive protein (CRP), an acute phase protein, denotes and 
increased risk for cardiovascular disease.31, 79 In subjects with low SES, CRP is elevated, 
and several inflammatory markers are increased in depressed patients, independently of 
smoking, infections, and established cardiovascular risk factors. Miller and co-workers 
found evidence for a model where depressive symptoms promoted weight 
accumulation, which in turn activates an inflammatory response.80 In a review by 
Gidron et al. acute stress, hostility, depression, and vital exhaustion were associated 
with elevated pro-inflammatory cytokines.68 
 
Haemostatic and fibrinolytic factors 
Fibrinogen is an acute phase protein that increases in inflammatory processes, and is 
involved in the clot formation (figure 1). In a large individual participant meta-analyses, 
increasing levels of fibrinogen were associated with CAD.81 Work stress and increased 
levels of fibrinogen, have been reported in several studies, although others have failed 
to find any relationship.31 Workers with low job control have a greater fibrinogen 
response to mental stress than workers with high job control. Depression and social 
isolation are other psychosocial factors that have been associated with elevated levels of 
fibrinogen, also after adjustment for potential confounding factors. 
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Figure 1. The formation of fibrin, which acts to mesh a clot, and tPA and PAI-1, that 
activates and inhibits, respectively, the formation of plasmin, from plasminogen (+, 
indicates an activator, - an inhibitor). PAI-1, plasminogen activator inhibitor-1; tPA, 
tissue plasminogen activator. 
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Low SES has shown inverse relationship with von Willebrand factor (vWF), which is 
only partly explained by biological factors or other health-related behaviours.31 The 
vWF mediates adhesion of platelets to the endothelium, and induces expression of a 
fibrinogen receptor in the platelets, and increased levels of vWF have been used as a 
marker of endothelial cell damage, which is a finding increasing the risk of acute 
coronary syndromes.82 
 
In the process of fibrinolysis, tissue plasminogen activator (tPA) facilitates and 
increased plasminogen activator inhibitor type 1 (PAI-1) inhibits the fibrin degradation 
(figure 1). Work stress, and vital exhaustion have been associated with impaired 
fibrinolysis; decreased levels of tPA, and/or PAI-1 antigens.31, 83-85 An impaired 
fibrinolysis has further been reported to be associated with obesity, insulin resistance 
and cardiovascular risk.86-89 
 
Platelet reactivity 
In depressed subjects, platelet activation and aggregation are increased, and the platelet 
aggregation has an important role in AMI, unstable angina, and in atherogenesis.31, 41, 68 
In men, low SES has been associated with increased levels of platelet activation in rest, 
although the response to mental stress did not change with SES.31 Hostility/anger, vital 
exhaustion and work stress have separately been linked to increased platelet 
aggregability.31, 68  
 
The metabolic syndrome 
Several biochemical factors have been associated with IHD, but also with the metabolic 
syndrome, a condition that itself increases the risk of developing IHD.90 If simplified, 
the metabolic syndrome can be defined as insulin resistance, glucose intolerance or 
diabetes in combination with high blood pressure, dyslipidaemia and obesity, 
particularly central obesity (for WHO’s definition see91).  
 
In addition to factors covered by the definition, there are other interconnected factors 
that contribute to explain the increased cardiovascular risk. The metabolic syndrome as 
well as IHD both involve low-grade inflammation, with elevated levels of CRP.79, 92 
Fibrinogen clusters with inflammatory parameters, suggesting involvement of adipose-
tissue derived inflammatory cytokines,93 and the hypercoagulability accompanying 
elevated fibrinogen implies that coronary clotting is facilitated.94 
 
Increased levels of vWF, and an impaired fibrinolytic capacity mainly assessed by 
measuring PAI-1, and tPA in addition, are common features in both conditions.87, 95-97 
The adipose-tissue derived hormone leptin is associated with components of the 
metabolic syndrome,98-100 shows association with inflammatory processes and CRP,101, 102 
and an abnormal fibrinolysis,103 and has, at least in men, been suggested to predict 
myocardial infarction.104 
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Psychosocial risk factors of IHD, such as depression, hostility, vital exhaustion, and 
stress are associated with the features of the metabolic syndrome,68, 105-108 including 
inflammatory parameters,68, 109 fibrinolysis,83-85 and leptin.80, 106, 110 An atherogenic lipid 
profile has been reported in subjects with high anger expression, mental stress, vital 
exhaustion, and low SES.31, 107 The metabolic syndrome is more common in subjects 
with low SES.31 Depression has been associated with insulin resistance,105 and 
depression and anger have been suggested to be predictive of the development of the 
metabolic syndrome in women.31 In addition, in diabetic patients with depression the 
likelihood of developing CAD is three times as high as in the nondepressed diabetics, 
which could be attributable to differences in insulin resistance, autonomic 
dysregulation, inflammation, and smoking. Low social integration is also a risk factor 
for diabetes.31  
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Figure 2. A theoretic model showing how psychosocial risk factors of IHD potentially 
influence physiological processes and cardiac outcomes (genetic determinants of IHD 
are not included). SES, Socioeconomic status; HPA, Hypothalamic-pituitary-
adrenocortical; ANS, Autonomic nervous system, HRV, Heart rate variability; IHD, 
Ischaemic heart disease. 
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Psychosocial interventions in secondary prevention 
 
Cardiac rehabilitation and secondary prevention strategies in subjects with IHD usually 
include drug treatment, specific interventions towards coronary heart disease, and 
lifestyle advice targeting smoking, diet and sedentary habits. Previous evaluations of 
gender-mixed programmes have shown that compared to men, women are less likely to 
participate in cardiac rehabilitation; they show lower attendance and higher dropout 
rates.62, 64, 111 A recent review on referral and adherence predictors of cardiac 
rehabilitation programmes found that women were less often referred compared to 
men, and showed less adherence even after referral.112 Further, married women were 
less likely to participate than married men, and family obligations and role resumptions 
reduced adherence and were particularly descriptive of female cardiac patients.  
 
An intervention targeting psychosocial risk factors of IHD might provide a complement 
to the conventional secondary prevention strategies, and recently published European 
guidelines on cardiovascular disease prevention in clinical practice include control and 
management of psychosocial risk factors.50, 113 Studies on psychological and/or 
psychosocial interventions, including meta-analyses, however, do not provide uniform 
results. In a meta-analysis, Dusseldorp et al. evaluated psychoeducational programmes, 
and found that they can contribute to a reduction of nonfatal and fatal cardiac events.114 
Further, the effects on distal targets were partly mediated by effects on more proximal 
targets, such as systolic blood pressure, smoking, physical exercise, and emotional 
distress. In a review by Smith and colleagues, similar conclusions are drawn.115 They do 
not exclude that psychosocial interventions may improve prognosis, and interventions 
with beneficial effects on intermediate targets, and emotional distress, were more likely 
to have effect on cardiac outcomes. Rees and co-workers, on the other hand, did not 
find support for a decreased mortality by psychological interventions, but on proximal 
targets such as anxiety and depression.116 It was concluded that psychosocial 
interventions targeting several risk factors seem more likely to result in appropriate 
behavioural changes, which in themselves are worth achieving.  
 
Three psychosocial intervention studies (included in the meta-analyses) are of 
particular significance; the Recurrent Coronary Prevention Project (RCPP), the 
Montreal Heart Attack Readjustment Trial (M-HART), and the Enhancing Recovery In 
Coronary Heart Disease (ENRICHD) study. In the middle of the 1980s, the results from 
the RCPP were published.56, 117 In a randomised controlled setting, 270 post-AMI 
patients were assigned to a group that received group cardiac counselling, 592 to a 
group that got both group cardiac and type A behavioural counselling, and 151 patients 
served as referents receiving no group counselling of any kind. There were 90 percent 
men, but the analyses for the major results comprised only men. The investigators 
observed markedly reduced type A behaviour at the end of the four and a half years by 
35.1 percent of the subjects given both parts of counselling, compared to 9.8 percent in 
the group with only cardiac counselling. The cumulative 4.5-year cardiac recurrence 
rate in the group receiving both type A and group cardiac counselling was significantly 
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less than in the two other groups. After the first year and throughout the remaining 
three and a half years of the study, a significant difference in number of cardiac deaths 
between the type A behavioural counselling group and the two other groups was 
observed.  
 
In the end of the 1990s, Frasure-Smith and co-workers presented the findings from the 
M-HART,118 comprising 903 men and 473 women. Depression and anxiety were 
targeted by a home-based psychosocial nursing programme. Primary endpoints were 
all-cause mortality and recurrent cardiac events, and both men and women were 
included. The effects on the proximal, psychosocial targets were small, and they did not 
find any beneficial effects on fatal or nonfatal recurrent cardiac events. In fact, women 
receiving the intervention had a possibly worse outcome. There was evidence of a long-
term negative impact of the treatment in repressors regardless of sex.119 Repression is a 
coping strategy where the individual avoids information that is potentially threatening, 
and the information within the treatment programme, including education about 
cardiac disease and risk factors, might have been a source of distress for patients with 
repression as their mode of coping. Further analyses of the M-HART data, however, 
showed that both women and men from the intervention group, who showed short-
term improvement in psychosocial scores, were less likely to have cardiac events or die 
from cardiac causes, and less likely to have high depression and anxiety scores at one 
year.120 Repression as a coping strategy in the patients with traits of anxiety was 
associated with worse cardiac outcome.119 Repression can be defined as a form of 
defensiveness in which individuals are not consciously aware of their heightened 
arousal to various anxiety-provoking stimuli, but nonetheless use defensive strategies to 
avoid the stimuli. 
 
Results from the ENRICHD study were reported in 2003.121 The study population 
consisted of 1084 female and 1397 male post-MI patients. Cognitive-behavioural 
therapy, primarily adopted from the Beck Institute for Cognitive Therapy and Research, 
targeted depression and perceived low social support, and primary endpoints were 
recurrent cardiac events and mortality. Psychosocial targets improved in the 
intervention group but, as in M-HART, no effects were found on cardiac outcomes, and 
the women receiving the treatment had a possibly worse outcome. It should be noted, 
however, that the gender difference might be due to chance or other factors associated 
with sex, such as comorbidities or psychological profiles. Analyses of gender and 
ethnicity subgroups showed lower fatal and nonfatal cardiac events in white men, but 
not in white women or other subgroups .122 
 
There are indications that it is the content of the programme and not the attendance per 
se, that is related to the outcome.56, 123 Reducing psychosocial risk factors may take 
longer time 56 than achieving positive effects of physical exercise.124, 125 One question 
raised after the ENRICHD trial was if the time for initiating their treatment (median 17 
days after the index MI) was optimal.121, 126  
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Women appear to have a higher sensitivity to psychosocial risk factors regarding IHD 
than do men, indicating that women might gain more than men from actions targeting 
unhealthy psychosocial conditions,33 which might seem contradictory in light of the 
findings in M-HART and ENRICHD.  
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AIMS 
 
 
Women’s Hearts 
 
The different psychosocial profiles in men and women, the greater psychosocial load in 
women after an AMI, and their lower attendance in conventional cardiac rehabilitation 
programmes, support the contention that psychosocial interventions may be of 
particular benefit for women with IHD. We designed a one-year cognitive-behavioural 
stress management programme specifically for women with IHD with the aim to 
answer the following questions: 
 

 Do women with IHD experience a heavier psychosocial burden than do 
healthy women?  

 Is the management of classical risk factors of IHD satisfactory? 
 Is the heart rate variability impaired in women with IHD compared to healthy 

women? 
 Does a cognitive-behavioural stress management affect psychosocial wellbeing 

in women with IHD, in a short- and/or long-term perspective? 
 Considering the potential pathophysiological links between psychosocial 

factors and IHD, does a cognitive-behavioural stress management affect 
 Biochemical risk indicators of IHD? 
 Heart rate variability? 
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METHODS 
 
 
Study design 
 
The Women’s Hearts Trial was approved by the Research Ethics Committee of Umeå 
University. 
 
In paper I, and partially in paper V, we used a cross-sectional design, comparing women 
with IHD with women without IHD. In papers II to V, we used a prospective, 
randomised controlled trial design to evaluate the cognitive-behavioural stress 
management intervention. 
  
The women with IHD participating in the Women’s Hearts trial were enrolled during 
the years 1997-2001 and randomised to either a one-year cognitive-behavioural stress 
management intervention or conventional care only (trial flowchart, see Figure 3). 
Randomisation was by sealed envelopes, stratified by place of living into three 
geographical areas (Umeå, Lycksele and Skellefteå). Before randomisation, all 
participants (also those in the control group) underwent one week of psychometric and 
laboratory testing during which they also received general lifestyle advice on diet, 
physical training and smoking cessation in an in-patient setting. During this week the 
women got a one-hour lecture on type-A behaviour and stress. They were informed of 
and introduced to relaxation training, as well as relaxing Qi-Gong type exercises. Stress 
reactions and stress prevention were briefly mentioned during the lectures of 
physiology (with emphasis on IHD) and physical exercise. 
 
All women received conventional care and follow-up for women with IHD, including 
out-patient visits to cardiologists and cardiology nurses, and women in the intervention 
group participated in the cognitive-behavioural stress management programme in 
addition. 
 
The first follow-up was conducted approximately one year after inclusion (median 518 
and 481 days for the intervention and control groups, respectively), after the end of the 
one-year intervention, with the last patients concluding treatment on May 31, 2002. 
The longer interval between baseline and first follow-up in the intervention group was 
essentially explained by the circumstance that women randomised to intervention 
sometimes had to wait until a treatment group had a sufficient number of participants 
to start. A few women chose to join a subsequent group, due to situations such as 
planned journeys.  
 
The second follow-up was conducted approximately two years after inclusion (median 
889 and 838 days for the intervention and control groups, respectively), and 
approximately one year after the intervention group concluded treatment. Each 
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treatment group had a reunion with the group-leader by the time of the second follow-
up, after finishing the questionnaires, and the purpose and content of the reunion were 
not further treatment, but for the group-leader to meet the women and hear how they 
were doing. 
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Figure 3. Trial flowchart. a Consenting women with IHD. 
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Inclusion and exclusion criteria 
 
Eligible women for the Women’s Hearts trial were identified by hospital discharge 
registers. Inclusion criteria were: (a) a woman younger than 80 years, (b) living in the 
county of Västerbotten, Sweden, (c) who from 1996 onwards had had a first or 
recurrent AMI, or had been subjected to coronary angioplasty or coronary artery by-
pass graft (CABG) surgery, or had angina pectoris with coronary artery disease 
confirmed by angiography and treated non-invasively, (d) and had given informed 
consent. The diagnosis of AMI was confirmed by symptoms, electrocardiogram and/or 
cardiac enzymes. In uncertain cases, an independent cardiologist evaluated the hospital 
discharge diagnosis. 
 
Exclusion criteria were: (a) AMI, coronary angioplasty or CABG surgery within the last 
four months (these women could be enrolled later), (b) unstable coronary artery disease 
with a planned invasive investigation or treatment, (c) any diseases that could interfere 
with the participation in the trial or otherwise interfere with the therapy (e.g. 
malignancy or psychiatric disease (depression excepted)), (d) non-Swedish speaking , (e) 
other apparent obstacles, e.g. of social character, making it difficult to participate in 
regular group activities (e.g. alcohol or drug abuse, inability to leave home or work), 
and (f) participation in another treatment study. Eligible women were contacted in 
writing, by phone calls and sometimes by personal contacts. 
 
Additional criteria 
Paper II: women not completing the follow-up were excluded.  
 
Paper III: women not completing the first and/or second follow-up were excluded. 
 
Paper IV: women not completing the blood sampling and/or follow-up were excluded, 
as were women with oral steroid drugs. 
 
Paper V: the first 100 women entering Women’s Hearts were included. For evaluation 
of the treatment, women not completing the HRV-recordings and/or follow-up were 
excluded.  
 
 
Study population 
 
There were 255 women identified as potentially eligible (Figure 3). Out of these, 198 
women gave informed consent, of which 101 were randomised to the intervention 
group, and 97 to the control group. 
 
Paper I included 198 women with IHD, in paper II there were 80 women in the 
intervention group, and 86 in the control group, and in paper III there were 76 in the 
intervention and 77 in the control groups. Paper IV included 77 in the intervention 
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group and 82 in the control group. Finally paper V comprised 92 women with IHD for 
comparisons with 72 women without IHD, and for treatment evaluation 44 women in 
the intervention and 28 in the control groups.  
 
 
Reference groups 
 
Paper I 
Paper I included a group of women without IHD. They were included if they were 45 
years or older, lived in the county of Västerbotten, had no history of AMI, stroke and/or 
diabetes, had filled in the psychosocial questionnaires, and had left informed consent to 
participate in the Northern Sweden Collaborating Centre of the WHO Monitoring of 
Trends and Determinants of Cardiovascular Disease (MONICA) Project (described in, 
for example 127, 128). 
 
The reference group was collected within the framework of the Northern Sweden 
MONICA project. In the cardiovascular risk factor survey part of the MONICA project, 
250 randomly selected subjects from each sex/10-year age stratum between 25 and 74 
years were invited. In the 1999 survey, in addition to a new cohort, all individuals that 
had been invited to any of the previous three surveys and were still living in the area 
were re-invited. 
 
In May to June 2000, a selected group of women who participated in the Northern 
MONICA screening in 1999 were invited to fill in the psychosocial questionnaires used 
in the Women’s Hearts trial. Of the 271 women fulfilling the age, living area, and 
health criteria, two women had died after the risk factor survey and another two had 
moved out of Västerbotten county, leaving 267 women who received the 
questionnaires. After one reminder, 203 (76%) women had answered. A second, less 
extensive questionnaire, containing the scales assessing everyday life stress, and vital 
exhaustion was sent to those who had not answered the first questionnaire. There were 
30 (11%) women, out of 64, who answered this shorter version. Thus, the total response 
rate was 233 (87%). Since the reference group was restricted to women without severe 
vascular disease, 27 women with a history of AMI, stroke and/or diabetes were 
excluded, leaving 206 women between 45 and 74 years of age. 
 
Paper V 
Paper V also included a group of women without IHD. They were included if they lived 
in the county of Västerbotten, an ECG recording and clinical heart examination had 
ruled out IHD, they were free of medication known to interfere with cardiac function, 
and had given informed consent.  
 
The reference group consisted of previously recorded data from healthy women 
between 36 to 60 years. The women older than 50 years had been randomly selected 
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from the population register, and the majority of women younger than 50 years were 
recruited by advertisement and mainly consisted of hospital staff, and students. 
 
 
Cognitive-behavioural stress management intervention 
 
The programme comprised 20 two-hour sessions over the course of one year. Sessions 
were held weekly for the first ten weeks. Each treatment group consisted of five to nine 
participants, and all groups were treated by the same leader, a woman who was 
specially trained in the therapeutic methods and techniques described below. Each 
treatment group also had one reunion with the group-leader at the time of the second 
follow-up, during which the women reflected on how they had managed since the 
treatment ended. The structure was similar to most cognitive-behavioural programmes 
and included five key components (for a more detailed description of the programme, 
see 129): 
 

Education 
To develop knowledge about basic anatomy and physiology of the cardiovascular 
system; manifestations of, and treatment procedures for IHD; symptoms and 
signs of different stress reactions; and the relationship between stress and IHD. 
Homework assignments included booklets about heart and stress and the study of 
case illustrations, where the participants could identify their own reactions. Risk 
factors of particular importance for women, such as anxiety, exhaustion, and 
marital stress, were discussed. Each woman was asked to discuss which of the 
risk factors were relevant and present when she experienced her cardiac event.   
 
Self-Monitoring 
To become more alert to bodily signals such as muscular tension, heart rate, and 
pain; noticing behavioural and cognitive cues; observing, reflecting and drawing 
conclusions about contingencies of behaviour. To increase awareness of one’s 
own reactions, case illustrations and audio-visual materials were used and 
participants practiced systematic observation of specific behaviours, both in 
themselves and in other people. Systematic diaries were used approximately 50 
percent of the time. Group processes could be used to facilitate disclosure and 
ensure social support. Situations involving a need for assertion (e.g. in the 
relation to demands from family members or work mates) were monitored.  
 
Skills training 
To reduce negative affect by learning to express thoughts and emotions directly, 
honestly, and in a caring manner; and learning to act, rather than merely react, 
to everyday problems of living. There were practises to let go of perfection in 
household chores, asserting about own needs in the work situation, and 
communicating to family about finding recreational time for oneself. The group 
setting could provide a stage for rehearsing the specific situation. The group 
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leader could make use of group processes, support, and modelling, where both 
the group leader and the other group members became important role models. A 
booklet of daily behavioural exercises was introduced at the sixth session, and 
was subsequently used the rest of the programme. The focus was on stress 
situations related to managing the relationship (“say no in a pleasant way”).  
 
Cognitive restructuring 
Can be summarized as the development of self-talk to enhance: self-respect and 
self-esteem; the ability to cope with the unexpected; tolerance, acceptance and 
respect for people different from oneself; trust in others; and positive emotions 
such as joy, enthusiasm, curiosity, optimism, and love. The contents were the 
women’s personal, day-to-day experiences. Group discussions and sharing of 
similar experiences could facilitate re-interpretation and alternative attributions. 
Social support and feedback from other group members, who may provide 
different views and attitudes, could help the participants to adopt alternative 
ways of thinking. 
 
Spiritual development 
A discussion of spiritual and life values to create a balance between work, family, 
health, pleasurable activities, spiritual interests; finding new interests; 
developing joy, enthusiasm, and hope; accepting and giving love. Spiritual 
discussions and exercises were an integrated part of the programme, especially in 
the last sessions. The social support provided by the group becomes an important 
facilitating mechanism. In work with women, the issue of providing themselves 
with as much care and fulfilment as they give to others is crucial.   

 
 
Conventional care 
 
Besides the out-patient visits to cardiologists and cardiology nurses, there were cardiac 
rehabilitation classes. In Umeå the rehabilitation included six sessions that were led by 
a cardiology nurse, a dietician, and a physiotherapist. Each session lasted for one and a 
half hour and they were held once a week. Patients were informed about coronary 
heart disease, mental reactions after an AMI or coronary intervention, conventional risk 
factors, physical exercise, stress and type A behaviour, and healthy diet. During the last 
session a pharmacist informed about the most common drugs in IHD care. The groups 
included patients of both gender, and their close relatives.   
 
In Lycksele, there were gender-mixed groups, and close relatives were welcome. There 
were four two-hour sessions, and sessions were held monthly. A cardiologist, dietician, 
physiotherapist and counsellor informed about IHD, risk factors, physical exercise, diet, 
drug treatment, mental reactions to having IHD, and stress.  
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In Skellefteå, the patients and close relatives were invited to similar sessions. Between 
1996 and 1999, there were two sessions about two and a half hours each, with 
information by the cardiology nurse (on coronary heart disease, causes, consequences 
and medical treatment), counsellor (crisis- and stress management), dietician (healthy 
diet), and physiotherapist (physical exercise). From 1999 onward the information was 
distributed over six one and a half hour sessions. The groups were gender-mixed and 
had up to 14 participants. Further the patients were invited to stress management 
groups (20 two-hour sessions), and smoking cessation groups (eight sessions). These 
groups were gender-mixed, but could end up with only men, or women. One woman 
from our intervention group, and none from the control group, participated in the stress 
management given in Skellefteå, in addition to our treatment programme. The 
treatment in Skellefteå is similar to ours. 
 
 
Self-administered instruments 
 
All women with IHD answered the self-administered psychosocial instruments, and 
questionnaires concerning demographic and life-style factors (e.g. smoking habits, and 
physical exercise), and medical history, both at inclusion and at the follow-ups. At the 
follow-ups they also reported hospital contacts, if any. The reference group in paper I 
also answered the psychosocial instruments, and similar questionnaires on demographic 
and lifestyle factors, and medical history. 
 

Stress behaviour was assessed by a self-rating instrument (The Everyday Life 
Stress scale) developed by the research group for use in behavioural modification 
trials in subjects with cardiovascular disease.129, 130 This instrument does not assess 
stressors, but rather the subjective response to stressors, mainly other people’s 
behaviour. Twenty statements on a 4-point scale (0-3) refer to stress behaviour in 
everyday life situations and are connected to either time urgency/impatience, or 
easily aroused irritation/hostility. Thus, the score ranges between 0 and 60 
points, with higher scores indicating more stress behaviour. The internal 
consistency between the 20 items is high (Cronbach’s α=.90). Test-retest 
reliability was tested in two groups, one comprising 33 hospital staff and office 
workers, the other group of 38 patients aged 28 to 71 years, most of them with 
cardiovascular disorders, undergoing a lifestyle intervention. The Spearman 
correlation coefficient was high in both groups; .88 and .90, respectively. 
 
Coping with Illness (CILL-26) assesses different coping styles related to 
adjustment after a coronary event.131 The instrument comprises five 
factors/subscales: Depressive resignation (4 items), Optimistic persistence (6 
items), Defensive avoidance (4 items), Withdrawal (5 items), and Active re-
orientation (4 items). Items are formulated as statements describing particular 
coping behaviours, and the patient is instructed to indicate the degree to which 
he or she agrees with the statement. Response alternatives range from 1 to 5, and 
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the individual items within each subscale are summed up to a total score. Five 
items in the Optimistic persistence subscale were reversed to attain the same 
direction. High scores on the Optimistic persistence and Active re-orientation 
subscales, and low scores on the Depressive resignation, Defensive avoidance and 
Withdrawal subscales are indicative of well adapted coping strategies.  
 
The Optimism 7-item coping scale was taken from the Mastery Subscale of 
Factor Items Measuring Coping Resources.132 The subjects were asked to indicate 
their agreement on a four-point scale ranging from “not at all” (0 points) to 
“completely” (3 points), with total range 0-21 points, after reversing four items to 
attain uniform direction. 
 
The original Interpersonal Support Evaluation List (ISEL) is composed of four 
subscales with a total of 40 statements about the perceived availability of 
potential social resources.133 In the present study a condensed 13-item version 
was used, with three of the subscales: Appraisal (5 items) includes items on the 
perceived availability of someone to talk to about problems, Belonging (5 items) 
focuses on the availability of people to share activities with, and Tangible (3 
items) covers availability of material aid. Items are counterbalanced for 
desirability so that half of them are positive and half are negative statements. The 
subjects were asked to indicate their agreement with each statement on a four-
point scale ranging from “not at all” (0 points) to “well” (3 points). After 
reversing items to obtain uniform direction, the score for each subscale is added, 
and higher scores indicate good social resources. 
 
Vital exhaustion was measured by the Maastricht Questionnaire (MQ),134 used 
earlier in a study of women with IHD.46 The subjects responded to each of 21 
statements on a 3-point scale (0-2), with a maximal total score of 42 after 
reversing responses to a uniform direction (reversing all items but item 9 and 14). 
Higher scores indicate more vital exhaustion. The first 59 women to participate 
in the Women’s Heart received a slightly different 19-item questionnaire at 
inclusion. To obtain a score based on 21 items, we calculated the individual’s 
mean from the 19 items after imputing missing items, and multiplied by 21. Of 
these 59 women, 24 women in the intervention group and 16 in the control 
group were included in the analyses evaluating the treatment. 
 
Depressive mood was assessed by the 9-item depression subscale from the 
Comprehensive Psychopathological Rating Scale Self-Affective (CPRS-S-A), a 
scale derived from the Comprehensive Psychopathological Rating Scale 
(CPRS).135, 136 CPRS-S-A depression subscale uses a 7-point scale (0-3 with half-
point steps), with a maximum score of 27 indicating the highest degree of 
depressive mood. Scores of 6 points and above indicate a possible depression.136 
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The Ladder of life measure was adapted from Cantril137 and developed by 
Andrews and his colleagues138 and is often used as an indicator of well-
being/quality of life.139, 140 It consists of 3 items where the subjects are asked to 
rank their perceived quality of life on ladder scales, each with 10 steps. The first 
step represents the worst possible life and the 10th the best (range 0 to 9). The 
first item referring to the current situation was used in the present studies (the 
second refers to the situation the past year, and the third the expected situation 
one year from now). 
 
The Nottingham Health Profile (NHP) is a self-descriptive questionnaire.141 The 
NHP questionnaire is concerned with the currently experienced problems in 
physical, psychological and social functioning related to the health’s state. There 
are 38 short statements referring to six dimensions: energy, pain, emotional 
reactions, sleep, social isolation and physical mobility. The subjects provide a 
“yes” or “no” answer, the scores within each subscale are weighted, and the total 
score in each subscale is 100 points. The higher the score, the higher is the 
impairment of a given sphere. The NHP is valid and reliable, and we used the 
Swedish version and weightings.142-145  
 
The Gothenburg Quality of Life Instrument (GQL), previously validated146 and 
used in different studies,147-149 was used to measure quality-of-life aspects. In this 
study, the Complaint Score, and the Well-being subscales were used. The 
Complaint Score is a list a 30 general symptoms. The subjects were asked to 
indicate which of these they had experienced during the past three months, 
providing a “yes” (1 point) or “no” (0 point). The instrument is not intended to 
measure specific symptoms, but rather the tendency to report symptoms. In the 
Well-being subscale, with 13 items, the subjects were asked to rate their work 
situation, home and family situation, hearing, eyesight, memory, fitness, 
appetite, mood, energy, patience, self-esteem, sleep, and well-being on six-point 
Lickert scales ranging from “very poor” (0p) to “excellent, could not be better” 
(5p), with total scores range of 0-65 points. 
 
The Minnesota Multiphasic Personality Inventory-2 (MMPI-2)150 is a widely 
used and investigated personality inventory (see for example151). The Anger 
Content scale of MMPI-2 is made up of 16 items that require true (1 point) or 
false (0 point) responses to questions about expression or control of anger, with 
total scores ranging from 0 to 16 points. High scores on the anger scale suggest 
anger-control problems. These individuals report being irritable, hot-headed, and 
sometimes feeling like swearing or smashing things. Individual items on the 
MMPI-2 anger scale are quite similar to those of other scales assessing anger.152 
 
State-Trait Anxiety Inventory (STAI) consists of two self-report surveys, each 
with 20 items that assess feelings of worry, apprehension, nervousness, and 
tension.153 The trait anxiety survey measures the “general” level of anxiety and its 
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stability over time, and was used in this study. (The state anxiety survey 
measures the more transient level of anxiety being experienced at the moment.) 
Each question is scored on a scale of 1 to 4; scores can range from 20 to 80, after 
reversing 10 items to attain uniform direction, with lower scores reflecting a 
better psychological condition. The STAI has been used extensively, and 
construct validity, concurrent validity, and test-retest reliability have been 
established as being adequate by using scores for medical and surgical patients, 
dental patients, high school and college students, military personnel, and 
psychiatric patients.153 
 
Stressful Life Events comprises 10 items, derived from a more extensive life event 
scale.154 The present version was previously used in the Swedish KoK-study of 
women with cardiac disease.155 The subjects were asked to indicate whether the 
stressful life events asked for occurred during the past year (2 points), before the 
past year (1 point), or never (0 points), with total score range of 0 to 20.  
 

 
Table 1. Categorizing of the psychosocial instruments. The direction column shows the 
direction of a favourable change (i.e. a downward arrow indicates that a reduction of 
the total score would be favourable, and an upward arrow indicates that an increase of 
the total score would be favourable). 

 Stable Episodic Acute Direction 
Stress behaviour X   ↓ 
Coping     
Depressive resignation (CILL-26) X   ↓ 
Optimistic persistence (CILL-26) X   ↑ 
Defensive avoidance (CILL-26) X   ↓ 
Withdrawal (CILL-26) X   ↓ 
Active re-orientation (CILL-26) X   ↑ 
Optimism X   ↑ 
Social resources     
Appraisal (ISEL) X   ↑ 
Belonging (ISEL) X   ↑ 
Tangible (ISEL) X   ↑ 
Vital exhaustion (MQ)  X  ↓ 
Depressive mood (CPRS-S-A)  X  ↓ 
Quality of life     
Quality of life (Ladder of life)  X  ↑ 
Energy (NHP)  X  ↓ 
Pain (NHP)  X  ↓ 
Emotional 
reactions (NHP)  X  ↓ 
Sleep (NHP)  X  ↓ 
Social isolation (NHP)  X  ↓ 
Physical mobility (NHP)  X   
Well-being (GQL)  X  ↑ 
Complaints (GQL)  X  ↓ 
Anger (MMPI-2)   X ↓ 
Anxiety as a trait (STAI)   X ↓ 
Stressful life events  (X)  ↓ 
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The psychosocial factors are categorized in table 1, and the direction of change that 
would indicate an improvement is presented for each scale. To adjust for missing 
responses in single items in the psychosocial instruments, we imputed scores using 
values obtained in the conventional care group. If there was more than one mode, the 
median value was used. The proportion of imputed items was less than 0.1 percent for 
all psychosocial endpoints, at baseline as well as at the follow-ups. 
 
 
Blood sampling and biomedical measurements (paper IV) 
 
Blood sampling was performed between 8.30-11.00 a.m. after an overnight fast. The 
subjects arrived at the sampling premises at 07.30 a.m. They were not allowed to smoke 
or take any medication in the morning prior to sampling. Blood was sampled in the 
lying position from the antecubital vein with a 20-gauge needle, with minimal 
occlusion, into evacuated glass tubes. Samples for high-sensitivity C-reactive protein 
(hs-CRP), leptin, glucose and insulin were collected in tubes containing clot activator 
and gel for serum separation, and centrifuged at 3000xg for 15 minutes. Tubes with 0.5 
mL of 0.129 M buffered sodium citrate were used for samples for fibrinogen, vWF, PAI-
1, and PAI-1-tPA complex, and samples for tPA antigen and tPA activity were collected 
in Biopool Stabilyte™ tubes (Biopool® International, Umea, Sweden). Citrate plasma 
tubes were centrifuged at 3000xg, and Stabilyte™ tubes at 2500xg, all for 15 minutes at 
4 °C to provide platelet free plasma. After centrifuging samples were divided in two 
aliquots, and stored in a deep-freeze blood bank at -80°C, except for the samples for 
glucose analyses, which were analyzed directly. Baseline samples were collected from 
May 1997 to March 2001 and the follow-up samples from November 1998 to June 2002 
in connection with the other baseline and follow-up measurements. 
 
Blood pressure was measured after at least 10 minutes of lying down rest, with a 
mercury sphygmomanometer. Waist circumference was measured without clothes, and 
recorded to the nearest centimetre. Length was recorded to the nearest half centimetre 
without shoes, and weight to the nearest half kg. 
 
Biochemical analyses 
Insulin resistance was assessed by the HOMA2 calculator (Homeostatic Model 
Assessment) 156, which utilizes input of fasting glucose and insulin. Fasting glucose was 
analyzed by using Vitros® glucose colorimetric/rate dry slide and a Vitros® 950 
spectrophotometer (both from Ortho-Clinical Diagnostics, Inc.). Insulin was analysed 
with Elecsys insulin kit and the immunology analyzer Modular Analytics E170 (both 
from Roche Diagnostics GmbH, Mannheim, Germany). High-sensitivity CRP was 
measured in duplicate in serum using Tina-quant® kit and a Roche Hitachi 911 
analyzer (both from Roche Diagnostics GmbH, Mannheim, Germany) for a high 
sensitive immunoturbidimetric assay. Fibrinogen was measured in citrate plasma by 
functional nephelometry using Dade® Thrombin Reagent (Dade Behring Inc.) and a 
Sysmex® CA-6000™ automated blood coagulation analyser (Sysmex Corporation). vWF 
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was analyzed by an enzyme-linked immunosorbent serologic assay (ELISA) using rabbit 
anti-human antibodies purchased from Dakopatts AB, Älvsjö, Sweden and the 
spectrophotometer SpextraMax® 340 (Molecular Devices; distributed by GTF AB 
Göteborgs Termometerfabrik, Västra Frölunda, Sweden). PAI-1 activity, tPA activity, 
tPA antigen, and PAI-1-tPA complex were all analyzed by ELISAs using Chromolize™ 
PAI-1 kit, Chromolize™ tPA Assay Kit, Imulyse™ tPA, and TintElize® tPA•PAI-1 (all 
kits from Biopool® International, Umea, Sweden), and a SpectraMax® 340 
spectrophotometer. Leptin was determined by radioimmunoassay using a commercial 
kit from Linco Res., St Louis, Mo, USA. 
 
Fasting glucose and insulin samples were available in 138 women with those with 
diabetes excluded. Due to limits for glucose and insulin input into HOMA2, insulin 
resistance was calculated in 112 women.  
 
 
Heart rate variability (paper V) 
 
HRV recordings were performed in connection with the other baseline and follow-up 
measurements. The women were instructed not to smoke, drink coffee, tea, or eat a 
large meal two hours prior to the HRV recordings. Short-term recording of HRV was 
performed as follows: After ten minutes of supine rest, the blood pressure was measured 
with a mercury sphygmomanometer, and a continuous recording of electrocardiogram 
(ECG), and respiration (using a thoracic belt) was started. Free spontaneous breathing 
was continued for six minutes. The subjects were then instructed to perform deep 
breathing at a rate of twelve breaths per minute during one minute. After passive tilting 
to 70 degrees head-up position, the recording was continued during four minutes with 
free breathing, after which the blood pressure was measured again. 
 
Spectral analyses were performed on segments without artefacts and arrhythmic beats. 
Recordings in the supine and upright positions were analysed as two-minute data, and 
as one-minute data in the sequences with free and controlled breathing respectively. 
The R-R interval data were transformed to an evenly sampled (2 Hz) time series by 
cubic spline interpolation, after the mean value had been removed. The power spectral 
density was estimated by auto-regressive modelling, consequently using the Burg-
algorithm with 30 parameters.157 The recording and analysis software was developed at 
our laboratory. 
 
The mean heart rate, the total spectral power (0.003-0.50 Hz) and the power of two 
different spectral components were calculated. The spectral power of the low-frequency 
(LF) component (0.04-0.15 Hz) is considered to be related to baroreceptor mediated 
blood-pressure control, which reflects both sympathetic and parasympathetic activity, 
and the magnitude of the LF power after postural change has been shown to provide a 
useful marker of sympathetic activity.69 The power of the high-frequency (HF) 
component (0.15-0.50 Hz) is at normal breathing related to the respiratory rate and 
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used as an estimate of parasympathetic activity.69 The LF/HF ratio was calculated as an 
indicator of sympathovagal balance. 
 
 
Statistical analyses 
 
Sample size estimations were based on what was estimated to be clinically important 
differences in the psychosocial outcome measures. Assuming a standard deviation of 
20% of the range of the psychosocial scores, a power of .80, and a P of .05, the number 
of patients needed ranged by psychosocial variable from 41 to 91 per group. Allowing 
for a dropout rate of 25% or less, the trial was designed to randomise a total of 200 
patients.  
 
Data were log-transformed to fit normal distribution when necessary. In paper IV, 
geometric means and 95% confidence intervals were calculated and presented. To 
compare the groups, Student’s t tests were used when continuous variables, with Mann-
Whitney test to confirm the results if uncertain normal distribution. Chi-square tests 
were used when categorical variables, including Fisher’s exact test for small samples. 
Within-group analyses were performed by paired Student’s t test or non-parametric 
Wilcoxon Signed Ranks when uncertain normal distribution. Subgroup analyses in 
paper V, and analyses of the group of excluded women in paper III, included one-way 
analysis of variance (ANOVA) and/or non-parametric Kruskal-Wallis H test, with post-
hoc Bonferroni adjustments of the p-value to decrease the risk of Type 1 error 
associated with multiple testing.  
  
In paper I, multiple linear regression analyses were used to determine which variables 
influenced the four psychosocial outcome variables, which were set as response 
variables. In these models, variables with p>.05 were excluded and the data were re-
analysed in the multiple regression models using the remaining independent variables 
in a stepwise procedure with backward elimination. Variables tested were age, place of 
living (big, medium or small community), cohabitation, level of education, occupational 
status, physical activity (at work and leisure time), smoking, habits, diastolic blood 
pressure, and group assignment (women with IHD vs. referents without IHD). To adjust 
for possible age differences, age was always included in the models. In recognition of 
possible non-normal distribution of the dependent variables, logistic regression analyses 
were performed as well, dichotomizing the dependent variables at the 75th percentile of 
the reference group data (data not shown). In each instance, the significant predictors 
obtained in the multiple regression models were confirmed.  
 
In paper II, analyses of variance with repeated measures procedure was performed to 
explore the psychosocial outcome variables and to investigate possible group 
differences. The group assignment variable (intervention or control group) was included 
in the models, as was an interaction term group*time of assessment, to detect different 
magnitude of change of the outcomes between the intervention and control groups. 
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Separate models were built for each of the four outcome variables. To investigate 
possible effects of age and to be able to control for age, an age variable was included as 
well. Finally, a term for interaction between age-group and group-assignment was 
included in the models to test whether age modified the treatment effects. If normality 
assumption was still uncertain, additional non-parametric tests were used to confirm 
results yielded by means of analysis of variance.  
 
In papers III-V, analysis of covariance (ANCOVA) was used to compare the 
intervention and control groups, or women with and without IHD (paper V), and 
adjustments were made for possible covariates. In paper III and V all ANCOVA analyses 
included adjustments for baseline values. Variables tested as covariates in paper III were 
age, BMI, marital status, education, occupational status, smoking, physical exercise, 
menstrual status, present angina pectoris, anxiolytics/sleeping drugs, and 
antidepressants. In paper V age, BMI, beta-blockers, diabetes, smoking, and physical 
exercise were tested as covariates. In paper III the stressful life events variable was 
included as well to investigate the possible influence on the group level. In paper IV a 
delta variable (first follow-up minus baseline) was calculated and set as a dependent 
variable, and age, smoking, BMI, physical exercise, menstrual status, systolic and 
diastolic blood pressure, diabetes, statins (hs-CRP), and systemic estrogens were tested 
as independent variables. The baseline values were included in the models of follow-up 
values to adjust for baseline differences (hs-CRP and fibrinogen). Stress behaviour and 
vital exhaustion were tested as well in ANCOVA models to evaluate if changes in the 
psychosocial variables were accompanied by changes in the biochemical variables. 
When a p-value from the ANCOVA analyses for a follow-up variable was statistically 
significant, a group*baseline term was introduced to test the homogeneity. In paper V, 
possible correlations between the HRV variables and the psychosocial scales (stress 
behaviour, vital exhaustion, and depressive mood) were explored by partial correlation 
analyses. All statistical analyses were carried out using the statistical computer program 
SPSS v.11.0. 
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RESULTS 
 
 
Subject characteristics 
 
Out of the 255 women who were identified as eligible, 57 women (22.4%) with a mean 
age of 67 years (range 41-78 years) declined to participate. Compared to the 198 who 
consented, they were significantly older (p<.001). A long distance to the study site 
(including unwillingness to stay at a hotel), feeling of too poor health, or lack of interest 
in group treatment were the three most common reasons given for not wanting to 
participate. At the time of the first follow-up, 3 women had died, and another 6 women 
had died at the second follow-up.  
 
Women with IHD vs. healthy referents (papers I and V) 
In table 2, the descriptive statistics in the 198 women with IHD and the reference group 
consisting of 206 healthy women are shown (paper I), together with the results from 
between-group analyses (Student’s t test, Mann-Whitney test, chi-square test, or 
Fisher’s exact test).  In the women with IHD, almost seven out of ten had had an AMI, 
36% had been subjected to a CABG, and 37% to a percutaneous transluminal coronary 
angioplasty (PTCA). About one out of ten had diabetes. The group with IHD was 
significantly older, more seldom lived in the smallest communities, and was more likely 
to have a physically demanding work, compared to the reference group. The diastolic 
blood pressure was lower in the IHD group, and the proportions of smokers and never-
smokers were smaller, whereas there were more ex-smokers. In both groups, more than 
eight out of ten reported light physical activities, such as walking or biking at least two 
hours per week. The use of beta-blockers, other hypertensives, antithrombotic agents, 
and/or lipid lowering drugs was significantly more common in the group of women 
with IHD than in the reference group. 
 
 
Table 2. Descriptive statistics in the women with IHD vs. a reference group. 
 Women with IHD 

(n=198) 
Reference group 

(n=206) P-value 

Continuous variables, 
 mean (95% C.I.)    
Age (years) 60.9 (59.7-62.1) 59.0 (57.9-60.2) .014 
Categorical variables,  
n (%, within group)    
Married/cohabitant 145 (73) 161 (78) .249 
Community size    
> 15 000 inhabitants 86 (46) 87 (43) <.001 
1 000-15 000 inhabitants 87 (46) 57 (28)  
< 1 000 inhabitants 16 (9) 60 (29)  
Educationa    
Primary school 141 (73) 132 (64) .070 
Secondary school 23 (12) 23 (11)  
University degree 30 (16) 51 (25)  
Currently working 73 (37) 101 (49) .069 
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Working conditionsb    
Sitting or standing 21 (23) 20 (17) .001 
Light and flexible 24 (26) 58 (50)  
Sometimes physically heavy 33 (36) 36 (31)  
Physically heavy most of the time 15 (16) 1 (1)  
AMI 134 (68) 0  
CABG 71 (36) 0  
PTCA 74 (37) 0  
Stroke 8 (4) 0  
Diabetesc 21 (11) 0  
 
Classical cardiovascular risk factors 
Continuous variables, 
 mean (95% C.I.)    
Blood pressure (mm Hg)    
Systolic 136 (134-139) 140 (137-143) .080 
Diastolic 78 (77-80) 83 (81-84) <.001 
BMI (kg/m2) 26.6 (26.1-27.2) 26.6 (26.0-27.3) .489 
Categorical variables,  
n (%, within group)    
Smokingd    
Smoker 18 (9) 38 (18) <.001 
Ex-smoker 101 (52) 53 (26)  
Never-smoker  74 (38) 115 (56)  
Physical activitye    
≥2 h/wk 169 (87) 169 (83) .280 
Drug treatment    
Beta-blockers 153 (77) 24 (12) <.001 
Other hypertensivesf 119 (61) 36 (18) <.001 
Antithrombotic agents 182 (92) 14 (6) <.001 
Lipid lowering drugs 138 (70) 6 (3) <.001 
AMI, Acute myocardial infarction; CABG, Coronary artery by-pass graft; PTCA, 
Percutaneous transluminal coronary angioplasty; BMI, Body mass index. aPrimary school ≤9 
years, secondary school 10-12 years, university degree ≥12 years. bSome individuals who 
were not working rated their everyday life, as a measure of their working conditions. cSelf-
reported diagnosis of diabetes. dSelf-reported current smoking, smoking cessation, or never-
smoking. ePhysical activity denotes leisure-time physical activities, e.g. walking or riding a 
bike. fAngiotensin converting enzyme inhibitor, angiotensin receptor antagonist, calcium 
antagonists, diuretics. 
 
 
In paper V, 92 women with IHD were compared to a reference group of 72 women 
without IHD. The mean age in women with IHD was 61.3 years (59.4-63.1 95% C.I.) 
and 58.0 (55.1-60.9 95% C.I.) in the reference group (p=.102 in between-groups 
analyses). Women with IHD had higher BMI than the reference group (mean 26.7 vs. 
25.0 kg/m2; p=.004), and 79% of the women with IHD were medicated with beta-
blockers compared to none in the reference group (p<.001) 
 
Intervention and control groups 
After completing the baseline measurements, the 198 women with IHD were 
randomised into the intervention or control group. In table 3 the baseline 
characteristics in the two groups are presented, together with results from between-
groups analyses (Student’s t test, Mann-Whitney test, chi-square test, or Fisher’s exact 
test). There were no significant differences between the two groups, but there were 
non-significant tendencies of younger age and fewer on beta-blockers in the 
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intervention group compared to the intervention group.  
 
 
Table 3. Subject characteristics in the intervention and control groups, 
including p-values from comparisons between the groups. 
 Intervention group 

(n=101) 
Control group 

(n=97) P-value 

Continuous variables, 
 mean (95% C.I.)    
Age (years) 60.0 (58.2-61.7) 61.9 (60.4-63.5) .096 
BMI (kg/m2) 26.4 (24.8-28.1) 26.8 (26.0-27.6) .674 
Blood pressure (mm Hg)    
Systolic 133 (125-141) 137 (133-140) .361 
Diastolic 77 (72-83) 78 (76-80) .398 
    
Categorical variables,  
n (%, within group)    
Married/cohabitant 73 (73) 68 (71) .475 
Community size    
> 15 000 inhabitants 50 (52) 36 (39) .150 
1 000-15 000 inhabitants 40 (42) 47 (51)  
< 1 000 inhabitants 6 (6) 10 (11)  
Educationa    
Primary school 70 (70) 71 (76) .688 
Secondary school 13 (13) 10 (11)  
University degree 17 (17) 13 (14)  
Currently working 37 (37) 36 (37) .736 
Smokingb    
Smoker 10 (10) 8 (8) .512 
Ex-smoker 48 (50) 53 (56)  
Never-smoker 43 (43) 34 (36)  
Physical exercisec    
At least 1-2 times/wk 45 (45) 39 (42) .668 
Post-menopausald 84 (83) 82 (86) .541 
AMI 71 (72) 63 (66) .416 
CABG 33 (33) 38 (40) .307 
PTCA 39 (39) 35 (37) .800 
Stroke 6 (6) 2 (2) .279 
Diabetese 13 (13) 8 (8) .303 
Current angina 50 (52) 52 (55) .601 
Drug treatment    
Antihypertensive drugsf 93 (93) 89 (95) .614 
Beta-blockers 74 (75) 80 (85) .073 
Antithrombotic agents 93 (94) 89 (95) .824 
ASA 91 (92) 86 (92) .914 
Lipid lowering drugs 68 (69) 70 (75) .374 
Systemic estrogens 24 (24) 21 (22) .755 
Antidepressants 11 (11) 7 (7) .382 
Anxiolytics/sleeping drug 15 (15) 15 (16) .877 
BMI, Body mass index; AMI, Acute myocardial infarction; CABG, Coronary artery by-pass 
graft; PTCA, Percutaneous transluminal coronary angioplasty; ASA, Acetylsalicylic acid. 
aPrimary school ≤9 years, secondary school 10-12 years, university degree ≥12 years. bSelf-
reported current smoking, smoking cessation, or never-smoking. cPhysical exercise wearing 
exercise clothes with the purpose to enhance the physical condition and/or to feel good. dNo 
menstruation for the last six months. eSelf-reported diagnosis of diabetes. fBeta-blockers, 
angiotensin converting enzyme inhibitor, angiotensin receptor antagonist, calcium 
antagonists, diuretics. 
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In the cohort of 166 women participating in paper II, there was slightly younger age in 
the intervention group compared to the control group (mean ages 59.4 and 62.1 years, 
respectively; p=.036), and fewer on beta-blockers (74% vs. 87%; p=.034). The somewhat 
younger age in the intervention group was present in paper IV as well (p=.036), and in 
paper V the intervention group reported more regular physical exercise than the 
control group at the follow-up (46% vs. 18%, respectively; p=.016). There were no other 
significant differences between the two groups regarding the descriptive characteristics, 
neither at baseline nor at the first and second follow-ups. 
 
From baseline to the first and second follow-ups, diastolic blood pressure, marital status, 
and reported angina stayed similar in the two groups. Neither was there any major 
change in the drug use, including dosages, in the two groups or on an individual level 
during the study period. In addition, seven women in each group had been treated at a 
health centre, which focuses on healthy diet and physical exercise. 
 
The BMI increased somewhat in both the intervention and control groups (to 26.8 and 
27.2 kg/m2, respectively). The systolic blood pressure increased from baseline to the first 
follow-up only in the control group (from 137 to 144 mm Hg; p=.019), although there 
was no significant difference between the two groups at the follow-up (p=.135). The 
proportion of women who were working decreased to 24% in the intervention group 
and 20% in the control group. There was one woman in the intervention group, and 3 
women in the control group, who had resumed smoking at the second follow-up. Both 
groups reported declining physical exercise during the study period, with 39% in the 
intervention and 32% in the control group exercising at least one to two times a week at 
the second follow-up. The share of postmenopausal women increased in both groups, 
and 89% in the intervention and 97% in the control groups reported being 
postmenopausal at the second follow-up. In both groups there was an increase of 
women reporting diabetes at the second follow-up, with 19% in the intervention and 
18% in the control groups.  
 
Cardiovascular events and deaths 
During the first year of the study two women in the intervention group and one in the 
control group had an AMI, one woman in each group had a coronary intervention, and 
eleven in the intervention and ten in the control groups had been admitted to the 
hospital with angina pectoris. Also, one woman from each group had had a stroke. 
Between the first and second follow-up (one year after completion of the intervention 
programme), there were no myocardial infarctions in any of the groups. In the 
intervention group one woman had a coronary intervention, and five women in the 
intervention group and two women in the control group had been admitted to the 
hospital due to angina pectoris. There were 68 and 75 women in the intervention and 
control groups, respectively, that had not been admitted to the hospital at all during the 
first year of the study, and the corresponding figures for the second year of the study 
were 56 and 57 women. There were no deaths among the study subjects. 
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Programme adherence 
Out of the 76 women in the intervention group who completed both follow-ups, 56 
women (74%) attended 16-20 group sessions, 19 women (25%) attended 11-15 sessions, 
and 1 woman (1%) 9 sessions. The average participant attended 17 sessions (83% of all 
sessions).  
 
Responders (paper IV) 
The tertile of women in the intervention group that reported the largest reduction of 
stress behaviour from baseline to first follow-up was considered to be responding to the 
treatment. Compared to the control group and to the two tertiles constituting non-
responders at baseline, the 26 responders were younger with a mean age of 54.3 years 
(p<.001), a larger proportion had education from secondary school (p=-022), fewer were 
postmenopausal (p=.032), and there was a tendency towards a larger proportion that 
was working (p=.051). Comparing the responders with the subgroup of non-responders 
and to the control group concerning psychosocial variables at baseline, responders had a 
worse profile than both the non-responders and the control group in stress behaviour 
(p<.001), defensive avoidance (p=.006), and stressful life events (p=.013). Further, 
responders scored worse than the non-responders in vital exhaustion (p=.047), 
depressive mood (p=.039), energy (NHP; p=.032), wellbeing (GQL; p=.013), and 
complaints (GQL; p=.009). Finally, they had more favourable scores in withdrawal than 
the controls (p=.004). 
 
The group of excluded women with IHD 
Of the 45 women who withdrew during the study, there were no deaths at the time of 
the first follow-up, but at the second follow-up, two women from the control group had 
died, and one woman from the intervention group, who never entered the treatment 
programme. 
 
 
Table 4. The group of women who withdrew from the trial, descriptive statistics, 
psychosocial variables and p-values from comparisons with the intervention and control 
groups. 

Group of excluded women 
(n=45) 

 

Continuous variables, mean (95% C.I.) P-
value Psychosocial variables, mean (95 % C.I. P-

value 
Age (years)  61.7 (59.3-64.1) .125 Stress behaviour 21.2 (17.8-24.7) .742 
BMI (kg/m2) 27.0 (25.8-28.2) .728 Coping   
Blood pressure  
(mm Hg) 

  Depressive resignation (CILL-26) 11.2 (9.7-12.6) .288 
Systolic 135 (129-140) .825 Optimistic persistence (CILL26) 19.9 (18.4-21.4) .099 
Diastolic 78 (74-81) .859 Defensive avoidance (CILL-26) 11.9 (10.8-13.1) .143 
Categorical 
variables, 
 n (%, within group) 

  Withdrawal  
(CILL-26) 16.1 (15.0-17.2) .174 

Married/cohabitant 30 (67) .637 Active re-orientation (CILL-26) 15.7 (14.8-16.7) .640 
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Community size   Optimism 20.1 (18.8-21.4 .912 
> 15 000 inhabitants 19 (43) .102 Social resources   
> 1 000 inhabitants 21 (48)  Appraisal (ISEL) 10.7 (9.7-11.7) .565 
< 1 000 inhabitants 4 (9)  Belonging (ISEL) 12.4 (11.5-13.2) .883 
Educationa   Tangible (ISEL) 6.9 (6.1-7.6) .957 
Primary school 32 (73) .781 Vital exhaustion (MQ) 21.6 (18.7-24.5) .256 
Secondary school 5 (11)  Depressive mood (CPRS-S-A) 5.9 (4.7-7.0) .699 
University 7 (16)  Quality of life   
Currently working 14 (31) .531 Quality of life (Ladder of life) 5.3 (4.8-5.9) .484 
Smokingb   Energy (NHP) 29.8 (19.1-40.5) .798 
Smoker 6 (14) .715 Pain (NHP) 23.3 (14.6-32.0) .224 
Ex-smoker 22 (50)  Emotional reactions (NHP) 20.0 (12.6-27.4) .598 
Never-smoker 16 (36)  Sleep (NHP) 26.6 (19.0-34.2) .849 
Physical exercisec   Social isolation (NHP) 12.2 (5.6-18.8) .216 
At least 1-2 times/wk 16 (36) .089 Physical mobility (NHP) 12.1 (7.1-17.1) .715 
Post-menopausald 39 (89) .566 Wellbeing (GQL) 39.3 (36.7-41.9) .151 
AMI 30 (69) .986 Complaints (GQL) 13.3 (11.3-15.2) .766 
CABG 20 (47) .227 Anger (MMPI-2) 10.5 (9.4-11.7) .129 
PTCA 18 (43) .369 Anxiety as a trait (STAI) 39.0 (35.1-42.9) .421 
Stroke 1 (2) .412 Stressful life events 4.2 (3.3-5.1) .457 
Diabetese 4 (9) .568    
Current angina 22 (51) .681    
Drug treatment      
Antihypertensive 
drugsf 37 (88) .096    

Beta-blockers 32 (76) .209    
Antithrombotic agents 40 (95) .767    
ASA 38 (91) .744    
Lipid lowering drugs 27 (64) .147    
Systemic estrogens 9 (21) .947    
Antidepressants 4 (10) .749    
Anxiolytics/sleeping 
drug 5 (12) .595    

BMI, Body mass index; AMI, Acute myocardial infarction; CABG, Coronary artery by-pass graft; PTCA, 
Percutaneous transluminal coronary angioplasty; ASA, Acetylsalicylic acid. aPrimary school ≤9 years, 
secondary school 10-12 years, university degree ≥12 years. bSelf-reported current smoking, smoking cessation, 
or never-smoking. cPhysical exercise wearing exercise clothes with the purpose to enhance the physical 
condition and/or to feel good. dNo menstruation for the last six months. eSelf-reported diagnosis of diabetes. 
fBeta-blockers, angiotensin converting enzyme inhibitor, angiotensin receptor antagonist, calcium antagonists, 
diuretics. 
 
 
In table 4, the subject characteristics at baseline in the group of women who withdraw 
from the trial, including the psychosocial scores, together with results from 
comparisons with the intervention and control groups, are presented. The excluded 
women did not differ significantly from the two included groups in any of the variables. 
 
 
Management of classical cardiovascular risk factors (paper I) 
 
Data on the classical cardiovascular risk factors in women with IHD and a reference 
group without IHD are presented in table 2. More than half of the women with IHD 
were on treatment with anti-hypertensive drugs, and their mean diastolic blood 
pressure was actually lower than in the reference group. Less than ten percent of the 

 43 



women with IHD were regular smokers, a proportion only half of that in the reference 
group. More than five out of six ever-smokers had quit smoking in the IHD group; the 
corresponding proportion in the reference group was slightly above one out of two. 
Leisure-time physical activity was similar in the two groups and the distribution of BMI 
did not differ; mean BMI being 26.6 kg/m2 in both groups. More than 90 percent of the 
women with IHD were on antithrombotic drugs (mainly antiplatelet agents), 77 percent 
were on beta-blockers and 70 percent on lipid-lowering drugs (usually statins). 
 
 
Psychosocial factors 
 
Women with IHD vs. healthy referents (paper I) 
The results from comparing 198 women with IHD with a reference group of 206 
women without IHD in multiple regression models are presented in table 5. Having 
IHD was separately associated with stress behaviour and vital exhaustion independently 
of other determinants, but not with stressful life events or quality of life.  
 
 
Table 5. Predictors of psychosocial characteristics in multiple regression models; 
separate models for each of the four psychosocial variables. 
Independent variables  Dependent variable 
 Reference Regr. 

coeff. 
P-value Regr. 

coeff. 
P-value 

    
  Stress behaviour Vital exhaustion 
IHD vs. No IHD No IHD 2.06 .035 2.73 .026 
Age (years)  -.095 .095 -.10 .394 
Diastolic BP (mm Hg)  Rejected - Rejected - 
Community size (inhabitants) < 1 000 Rejected - Rejected - 
> 15 000      
1 000-15 000      
Living alone vs. Cohabitant Cohabitant Rejected - Rejected - 
Education University Rejected - Rejected - 
Primary school      
Secondary 
school 

     

Occupational status Retired Rejected -   
Employed    -1.89 .386 
Household work, unemployed, student    2.57 .425 
Early retirement, sickness pension    5.22 .011 
Physical activity,  
<2 h/wk a

≥ 2 h/wk Rejected - 5.09 .002 

Smoking b Never-smoker     
Smoker   .040 .54 .752 
Ex-smoker   2.29 .2.15 .100 
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  Stressful life events Quality of life 
IHD vs. No IHD No IHD Rejected - Rejected - 
Age (years)  c <.001 .02 .324 
Diastolic BP (mm Hg)  Rejected - Rejected - 
Community size (inhabitants) < 1 000     
> 15 000  1.07 .001 -.71 .006 
1 000-15 000  .98 .004 -.31 .235 
Living alone vs. Cohabitant Cohabitant .87 .003 Rejected - 
Education University     
Primary school  .49 .120 -.50 .043 
Secondary 
school 

 1.03 .026 -.39 .281 

Occupational status Retired     
Employed  -.33 .492 .49 .182 
Household work, unemployed, student  1.68 .024 -.66 .245 
Early retirement, sickness pension  .62 .151 -.79 .019 
Physical activity,  
<2 h/wk 

≥ 2 h/wk Rejected - -.91 .001 

Smoking Never-smoker Rejected -   
Smoker    -.03 .908 
Ex-smoker    -.52 .014 
IHD, Ischaemic Heart Disease; BP, Blood pressure. a Physical activity denotes leisure-time physical 
activities, e.g. walking or riding a bike. b Self-reported smoker, ex-smoker, never-smoker. c Non-
linear with most events in the age-group 45-54 (odds ratio 2.07) vs. fewest events >65 years. 
 
 
The only other independent determinant of stress behaviour identified by the model 
was being an ex-smoker. As expected, a low level of physical activity, and early 
retirement/sickness pension were closely associated with high degrees of vital 
exhaustion. Experiencing stressful life events was associated with age (the greatest risk 
was observed in the 45-54 years age group), living in a big or medium community, 
living alone, an intermediate level of education, or household work/being 
unemployed/being a student. Finally, living in a big community, a low level of 
education, early retirement/sickness pension, a low level of physical activity, or being 
an ex-smoker were independently predictive of a poor quality of life. 
 
Changes at first follow-up in the intervention and control groups (paper II) 
Cross-sectional univariate analyses at baseline for the four psychosocial variables stress 
behaviour, vital exhaustion, depressive mood and quality of life, showed no significant 
differences between the intervention and control groups (p-values being >.05). Changes 
from baseline to first follow-up in the two groups are illustrated in figure 4, together 
with the results from adjusted analysis of variance with repeated measures. The 
intervention group reported a significantly greater reduction of stress behaviour than 
the control group (p=.006), and the vital exhaustion scores also dropped significantly 
more in the intervention group (p=.03). Both groups showed less depressive mood and 
an increased quality of life over time; however, between-group differences did not 
reach statistical significance. 
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Figure 4. Results from analyses of variance with repeated measures. Reference 
values for stress behaviour, vital exhaustion, and quality of life represent means 
in women participating in the Northern Sweden Collaborating Centre of the 
WHO MONICA Project (206 women without IHD and from the same 
geographical region as the study group; mean age 59 years, range 45-74). For 
depressive mood, the reference value indicates the score at which a clinical 
depression may be suspected 136. **, p<.01; *, p<.05; NS, Non-significant p-value. 
 
 
Psychosocial scores at second follow-up (paper III) 
The results from within-group analyses in the intervention and control groups are 
presented in table 6. From baseline to first follow-up, both the intervention and control 
groups improved in stress behaviour, and vital exhaustion. Only the intervention group 
improved in the scales measuring depressive mood, quality of life (Ladder of life), 
emotional reactions (NHP), wellbeing (GQL), complaint (GQL), anger, and anxiety, and 
reported a decrease in stressful life events, while the control group had a decrease in 
social isolation (NHP). 
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Table 6. Results (p-values) from within-group analyses of psychosocial data in the 
intervention and control groups. 
 Baseline to  

1st follow-up 
1st follow-up to  
2nd follow-up 

Baseline to  
2nd follow-up 

       
 Intervention 

group 
Control 
group 

Intervention 
group 

Control 
group 

Intervention 
group 

Control 
group 

Stress behaviour <.001 .001 .821 .171 <.001 <.001 
Coping       
Depressive resignation  
(CILL-26) 

.098 .083 .016 .001 <.001 <.001 

Optimistic persistence  
(CILL-26) 

.952 .505 .708 .088 .798 .071 

Defensive avoidance  
(CILL-26) 

.323 .053 .875 .616 .278 .076 

Withdrawal  
(CILL-26) 

.703 .148 <.001 <.001 <.001 <.001 

Active re-orientation  
(CILL-26) 

.304 .502 .424 .157 .732 .048 

Optimism .364 .856 .652 .197 .281 .022 
Social resources       
Appraisal (ISEL) .232 .234 .008 .077 .369 .708 
Belonging (ISEL) .131 .105 .020 .665 .743 .021 
Tangible (ISEL) .641 .621 .800 .692 .491 .256 
Vital exhaustion (MQ) <.001 .048 .455 .034 <.001 .003 
Depressive mood  
(CPRS-S-A) 

<.001 .247 .225 .727 .011 .315 

Quality of life       
Quality of life (Ladder of life) <.001 .182 .020 .477 .013 .022 
Energy (NHP) .449 .175 .765 .174 .484 .008 
Pain (NHP) .928 .669 .578 .883 .512 .420 
Emotional reactions (NHP) <.001 .157 .866 .097 .002 .004 
Sleep (NHP) .429 .157 .588 .354 .047 .646 
Social isolation (NHP) .596 .022 .594 .265 .999 .177 
Physical mobility (NHP) .771 .652 .850 .616 .264 .785 
Well-being (GQL) .016 .139 .615 .591 .066 .114 
Complaints (GQL) <.001 .091 .540 .023 <.001 .003 
Anger (MMPI-2) .001 .096 .334 .524 <.001 .018 
Anxiety as a trait (STAI) .001 .428 .584 .142 .008 .011 
Stressful life events <.001 .363 .037 .517 .305 .158 
 
 
From first to second follow-up, the intervention and control groups improved in the 
depressive resignation and withdrawal scales. In addition, the intervention group 
reported a deterioration in appraisal, belonging, and quality of life (Ladder of life), and 
an increase in stressful life events. The control group improved in the vital exhaustion 
scale, and complaint scale (GQL). 
 
Finally, evaluating the development across the whole study period, from baseline to 
second follow-up, both the intervention and control groups had improved in the stress 
behaviour, depressive resignation, withdrawal, vital exhaustion, quality of life (Ladder 
of life), emotional reactions (NHP), complaint (GQL), anger, and anxiety as a trait. Only 
the intervention group had improved in the depressive mood, and sleep (NHP) scales, 
whereas the control group had improved in the optimism coping, and energy (NHP) 
scales, but deteriorated in the active re-orientation and belonging scales. 
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In unadjusted between-group analyses at baseline, the intervention group reported 
significantly higher optimistic persistence (p=.044), and lower defensive avoidance 
(p=.045). At first follow-up, the intervention group had lower stress behaviour (p=.032), 
defensive avoidance (p=.012), withdrawal (p=.008), and vital exhaustion scores (p=.035), 
and higher active re-orientation (p=.012), appraisal (p=.010), belonging (p=.017), and 
higher active re-orientation (p=.012), appraisal (p=.010), belonging (p=.017), and quality 
of life (Ladder of life; p=.010) scores. At second follow-up, the only difference was 
higher active re-orientations in the intervention groups (p=.008). 
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Figure 5. Stress behaviour, vital exhaustion, depressive mood and quality of life 
in the intervention and control groups at baseline, first and second follow-ups; 
adjusted mean values and 95% confidence intervals, and results from ANCOVA 
analyses. N.S., Non-significant p-value; *, p<.05. 
 
 
Figure 5 shows the adjusted means and 95% confidence intervals for stress behaviour, 
vital exhaustion, depressive mood, and quality of life, together with results from 
adjusted between-groups analyses (ANCOVA) in the intervention and control groups. 
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In table 7 the unadjusted means and 95% confidence intervals for the rest of 
psychosocial measures and results from adjusted between-groups analyses (ANCOVA) 
are shown. Age, BMI, marital status, education, occupational status, smoking, physical 
exercise, menstrual status, angina pectoris, anxiolytics/sleeping drugs, and 
antidepressants were tested as possible covariates. In analyses of the first and second 
follow-up data, adjustments were also were made for baseline values.  
 
 
Table 7. Unadjusted means and 95% C.I.s in the intervention and 
control groups, and p-values from adjusted between-group analyses (p-
values represent the lowest and highest values from the ANCOVA 
models tested). 
 Timea Intervention group  

n=76 
Control group 

n=77 
Adjusted  
p-value b

  mean (95% C.I.) mean (95% C.I.)  
Coping     

0 9.9 (8.9-10.9) 10.0 (9.2-10.9) .451-.456 
1 9.2 (8.3-10.0) 9.5 (8.7-10.4) .506-.523 

Depressive 
resignation 
(CILL-26) 2 8.3 (7.4-9.2) 8.5 (7.7-9.2) .845-.997 

0 21.4 (20.2-22.6) 19.7 (18.4-20.9) .117-.213 
1 21.4 (20.2-22.6) 20.0 (18.7-21.3) .909-.969 

Optimistic 
persistence 
(CILL-26) 2 21.2 (20.0-22.5) 20.7 (19.5-21-9) .351-.356 

0 11.4 (10.4-12.4) 12.7 (11.9-13.6) .308-.315 
1 11.8 (10.9-12.7) 13.5 (12.5-14.4) .304-.357 

Defensive 
avoidance 
(CILL-26) 2 11.9 (11.0-12.8) 13.3 (12.4-14.2) .267-.289 

0 15.6 (14.6-16.6) 17.0 (16.0-18.0) .529-.546 Withdrawal 
(CILL-26) 1 15.8 (14.8-16.7) 17.6 (16.6-18.6) .081-.113 
 2 12.3 (11.3-13.2) 13.6 (12.7-14.4) .167-.174 

0 15.8 (15.2-16.3) 15.4(14.7-16.0) .253-.342 Active re-orientation 
(CILL-26) 1 16.0 (15.5-16.6) 15.1(14.5-15.7) .079-.087 
 2 15.8 (15.1-16.5) 14.6 (13.9-15.3) .071-.079 
Optimism 0 20.1 (19.1-21.2) 19.6 (18.7-20.5) .757-.786 
 1 20.5 (19.5-21.6) 20.1 (19.1-21.1) .653-.755 
 2 20.5 (19.5-21.4) 20.5 (19.5-21.5) .269-.435 
Social resources     

0 11.3 (10.6-12.0) 11.0 (10.3-11.7) .279-.413 Appraisal 
(ISEL) 1 11.9 (11.3-12.5) 10.6 (9.9-11.3) .097-.118 
 2 11.1 (10.4-11.8) 11.0 (10.2-11.7) .641-.815 
Belonging 0 12.7 (12.2-13.3) 12.4 (11.7-13.1) .399-.473 
(ISEL) 1 13.1 (12.6-13.7) 11.9 (11.1-12.7) .003-.007 c

 2 12.6 (12.0-13.2) 11.8 (11.1-12.5) .121-.168 
Tangible 0 7.1 (6.6-7.6) 7.0 (6.6-7.5) .619-.680 
(ISEL) 1 6.9 (6.4-7.4) 6.9 (6.3-7.4) .774-.954 
 2 6.9 (6.4-7.4) 6.8 (6.3-7.3) .822-.860 
Quality of life     

0 26.3 (18.9-33.7) 31.9 (23.2-40.5) .249-.303 
1 23.5 (16.1-30.9) 24.7 (17.3-32.1) .309-.319 

Energy 
(NHP) 

2 23.6 (15.9-31.4) 21.1 (14.3-27.9) .114-.134 
0 18.2 (12.1-24.4) 23.4 (17.3-29.6) .317-.408 
1 18.5 (12.4-24.6) 22.1 (15.8-28.3) .820-.880 

Pain 
(NHP) 

2 17.3 (11.2-23.5) 21.3 (15.5-27.1) .770-.776 
0 15.7 (10.4-20.9) 15.1 (10.8-19.4) .481-.963 
1 8.3 (4.7-11.9) 11.3 (7.8-14.7) .370-.423 

Emotional 
reactions 
(NHP) 2 8.5 (4.7-12.3) 8.9 (5.7-12.1) .711-.813 

0 29.6 (23.3-35.9) 30.9 (24.3-37.5) .712-.897 
1 27.4 (20.6-34.3) 27.1 (21.0-33.3) .479-.637 

Sleep 
(NHP) 

2 25.3 (19.0-31.7) 29.3 (23.1-35.4) .237-.287 
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0 6.5 (3.3-9.6) 11.4 (7.1-15.8) .017-.058 
1 5.4 (2.4-8.5) 7.9 (4.2-11.7) .681-.923 

Social 
isolation 
(NHP) 2 6.3 (2.9-9.6) 9.9 (5.2-14.6) .600-.639 

0 11.7 (7.9-15.6) 12.0 (8.8-15.3) .906-.944 
1 12.2 (8.2-16.2) 11.6 (7.9-15.2) .469-.773 

Physical 
mobility 
(NHP) 2 13.7 (9.5-18.0) 11.8 (8.5-15.2) .179-.183 

0 41.5 (39.8-43.3) 39.6 (37.9-41.3) .231-.288 
1 43.1 (41.6-44.7) 40.5 (38.9-42.1) .404-.514 

Well-being 
(GQL) 

2 42.8 (41.0-44.6) 40.8 (39.0-42.6) .821-.945 
0 12.9 (11.5-14.3) 12.6 (11.3-13.9) .652-.776 
1 10.6 (9.3-11.9) 11.8 (10.5-13.1) .070-.107 

Complaints 
(GQL) 

2 10.3 (9.0-11.7) 10.9 (9.6-12.3) .211-.216 
0 4.8 (4.1-5.5) 4.0 (3.5-4.6) .027-.030 Anger  

(MMPI-2) 1 3.7 (3.3-4.2) 3.6 (3.1-4.2) .231-.265 
 2 3.5 (3.1-4.0) 3.5 (2.9-4.1) .215-.292 

0 36.5 (33.7-39.2) 35.8 (33.4-38.3) .424-.633 Anxiety as a trait 
(STAI) 1 32.4 (30.3-34.5) 34.5 (32.4-36.6) .254-.270 
 2 33.4 (31.1-35.7) 33.2 (31.0-35.4) .872-.944 

0 4.7 (4.0-5.3) 4.1 (3.6-4.6) .513 Stressful life 
events 1 3.9 (3.3-4.5) 3.8 (3.4-4.3) .076-.106 
 2 4.5 (3.8-5.2) 3.7 (3.2-4.2) .326-.435 
a 0 is baseline measures, 1 first follow-up and 2 second follow-up. bAdjustments for age, 
BMI, marital status, education, occupational status, smoking, physical exercise, 
menstrual status, angina pectoris, anxiolytics/sleeping drugs, and antidepressants. c Test 
of homogeneity; p=.001. 
 
 
At baseline, the only significant difference was higher anger in the intervention group 
(MMPI-2). At the first follow-up the intervention group had significantly lower vital 
exhaustion (p=.032-.040), and depressive mood (p=.015-.025), higher belonging (p=.003-
.007), and quality of life (Ladder of life; p=.024-.032). Tests of homogeneity for these 
significant first follow-up variables were non-significant, except for belonging (p=.001). 
At second follow-up, there were no significant differences between the groups in any of 
the psychosocial variables.  
 
In order to investigate if the experience of stressful life events influenced the results in 
the adjusted ANCOVA analyses of psychosocial measures, the stressful life events 
variable was included in the ANCOVA models, but no differences in the results for the 
group assignment variable were obtained. 
 
 
Biological cardiovascular risk indicators (paper IV) 
 
Anthropometric and biochemical data at baseline and first follow-up are presented in 
table 8. The levels of hs-CRP were significantly lower in the intervention group than in 
the control group at baseline, as were fibrinogen levels. Fibrinogen was lower in the 
intervention group at follow-up as well. Otherwise, there were no statistically 
significant differences between the two groups. 
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Table 8. Biochemical and biomedical data, unadjusted univariate between-groups 
analyses. 
  Intervention group Control group Between-group  

comparisons 
 Timea  n  n p-value 

0 88.0 (85.5-90.5) 76 89.2 (87.0-91.4) 78 .468 Waist (cm) 
1 90.6 (87.9-93.3)  91.8 (89.4-94.1)  .521 

hs-CRP (μg/mL)b 0 1.5 (1.2-1.9) 74 2.2 (1.7-2.8) 71 .023 
 1 1.6 (1.2-1.2.0)  2.1 (1.7-2.6)  .052 
Fibrinogen (g/L) 0 3.6 (3.3-3.7) 70 3.9 (3.7-4.1) 69 .011 
 1 3.5 (3.3-3.7)  3.8 (3.6-4.0)  .040 

0 156 (145-168) 74 171 (158-185) 71 .099 vWF (% of normal)b

1 172 (158-186)  179 (165-193)  .496 
0 19.1 (14.4-25.2) 74 18.2 (13.7-24.3) 71 .797 PAI-1 activity 

(U/mL)b 1 22.9 (16.9-30.8)  20.7 (15.3-27.9)  .641 
0 .46 (.37-.56) 74 .48 (.39-.58) 71 .651 tPA-activity 

(IU/mL)b 1 .39 (.31-.49)  .44 (.34-.56)  .370 
0 9.9 (9.0-10.8) 74 9.8 (9.0-10.7) 71 .923 tPA-antigen 

(ng/mL)b 1 10.9 (9.8-11.9)  11.1 (10.2-12.0)  .738 
0 5.8 (4.8-6.9) 74 5.7 (4.6-6.8) 71 .823 tPA-PAI-1 complex 

(ng/mL)b 1 7.1 (5.9-8.6)  6.4 (5.3-7.7)  .422 
Leptin (ng/mL)b 0 16.7 (14.5-19.2) 74 18.0 (15.5-20.9) 72 .468 
 1 18.5 (16.2-21.2)  21.1 (18.4-24.2)  .174 
HOMA2-IR indexb 0 2.18 (2.02-2.36) 58 2.33 (2.12-2.55) 54 .649 
 1 2.19 (1.99-2.41)  2.21 (2.03-2.40)  .245 
hs-CRP, high-sensitivity C-reactive protein; vWF, von Willebrand factor; PAI-1, Plasminogen activator 
inhibitor type 1; tPA, tissue plasminogen activator; HOMA2-IR, Homeostatic model assessment 2-insulin 
resistance. a 0 is baseline measures, 1 first follow-up and 2 second follow-up. bGeometric means and 95% C.I. 
 
 
Relative changes (follow-up values divided by baseline values; means and 95% C.I.), and 
results from within-group analyses, as well as from the adjusted between-groups 
analyses are presented in table 9. Waist circumference increased significantly in both 
groups, and accompanying the waist circumference there was a significant raise in 
leptin in both groups. tPA-antigen and vWF increased significantly in both groups, 
whereas the PAI-1 activity and tPA-PAI-1 complex levels increased in the intervention 
group only. tPA-activity decreased somewhat in the intervention group, although only 
with borderline statistical significance. There were no changes in HOMA2 insulin 
resistance index in any of the groups. 
 
The between-groups analyses (ANCOVA), evaluating possible intervention effects on 
the biomedical and biochemical variables, included adjustments for age, smoking, BMI, 
physical exercise, menstrual status, systolic and diastolic blood pressure, diabetes, use of 
statins (hs-CRP), and systemic estrogens. The models for hs-CRP and fibrinogen were 
adjusted also for the baseline differences between the intervention and control groups. 
There were no statistically significant differences between the groups for any of the 
biomedical or biochemical variables. The psychosocial variables stress behaviour and 
vital exhaustion were tested in the ANCOVA models, but were not determinants for 
any of the variables. 
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Table 9. Relative change (follow-up measures divided by baseline measures; 1.00 
indicates no change) in biochemical and biomedical variables. Within-groups analyses 
and adjusted between-groups analyses (ANCOVA). 
 Intervention group Control group  
 Relative change, 

mean (95% C.I.) a
Within-group 

analyses,  
p-value 

Relative change, 
mean (95% C.I.) a

Within-group 
analyses,  
p-value 

Adjusted 
between-groups 

analyses,  
p-values 

Waist 1.03 (1.02-1.04) <.001 1.03 (1.01-1.04) <.001 .828-.959 
hs-CRP 1.04 (.88-1.23) .642 .96 (.79-1.16) .651 .577-.686 
Fibrinogen 1.00 (.95-1.05) .878 .98 (.93-1.03) .398 .676-.751 
vWF  1.10 (1.04-1.16) .001 1.04 (1.01-1.08) .024 .129-.192 
PAI-1 activity 1.20 (1.00-1.43) .048 1.14 (.94-1.37) .183 .351-.573 
tPA-activity .85 (.70-1.03) .050  .92 (.77-1.10) .360 .455-.698 
tPA-antigen 1.10 (1.01-1.19) .019 1.13 (1.05-1.21) .001 .706-.936 
tPA-PAI-1 
complex 

1.23 (1.09-1.39) .001 1.14 (1.00-1.29) .087 .113-.207 

Leptin 1.11 (1.02-1.20) .012 1.17 (1.05-1.30) .003 .364-.467 
HOMA-IR index 1.01 (.92-1.10) .900 .95 (.89-1.01) .214 .647-.843 
hs-CRP, high-sensitivity C-reactive protein; vWF, von Willebrand factor; PAI-1, Plasminogen activator 
inhibitor type 1; tPA, tissue plasminogen activator; HOMA2-IR, Homeostatic model assessment 2-insulin 
resistance. aGeometric mean and 95% C.I. 
 
 
Heart rate variability (paper V) 
 
Unadjusted means and 95% confidence intervals for the HRV variables (log-
transformed), including blood pressure, in women with IHD and a reference group 
without IHD are presented in table 10, together with p-values from adjusted between-
groups (ANCOVA) analyses. Data on controlled breathing in supine position were 
consistent with the data with free breathing in supine position. After adjustments for 
age and BMI, women with IHD had significantly lower total variation, LF and HF 
power components in supine position, compared to the reference group. After tilt, 
women with IHD had lower LF and HF powers. In unadjusted analyses, there were also 
lower heart rate in supine position, and lower total variation, after tilt, in women with 
IHD. 
 
Subgroup ANCOVA analyses, dividing the women with IHD by use of beta-blockers 
(subgroup with beta-blockers, n=73; subgroup without beta-blockers, n=19), and with 
adjustments for age and BMI were performed. The two subgroups of women with IHD 
were similar concerning history of AMI, coronary interventions, smoking, and physical 
exercise, and further similar concerning age, and systolic blood pressure. The subgroup 
with beta-blockers had higher BMI than both the other groups, and slightly higher 
diastolic blood pressure than the subgroup without beta-blockers.  
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Table 10. Unadjusted means and 95% C.I. for HRV data and blood 
pressure in women with IHD and a reference group, and between-group 
comparisons. 
 Women with IHD  

(n=92) 
Reference group 

(n=72) 
Adjusted  
p-valuesa

Blood pressure (mm Hg)    
Systolic, supine 132 (128-136) 134 (128-140) .864 
Systolic, upright 128 (123-132) 131 (125-137) .495 
Diastolic, supine 77 (75-79) 77 (75-80) .973 
Diastolic, upright 80 (78-82) 83 (81-86) .034 
Supine position    
HR (bpm) 66 (64-68) 69 (66-71) .070 
PTOT (log mHz2) 2.89 (2.81-2.97) 3.06 (2.98-3.14) .030 
PLF (log mHz2) 2.22 (2.13-2.31) 2.51 (2.40-2.62) .001 
PHF (log mHz2) 2.23 (2.14-2.32) 2.45 (2.33-2.56) .027 
PLF/PHF -.007 (-.085-.072) .067 (-.030-.165) .275 
Upright position    
HR (bpm) 74 (72-77) 76 (74-79) .384 
PTOT (log mHz2) 3.00 (2.93-3.07) 3.17 (3.08-3.26) .054 
PLF (log mHz2) 2.28 (2.18-2.38) 2.70 (2.58-2.82) <.001 
PHF (log mHz2) 1.91 (1.82-2.00) 2.29 (2.18-2.40) <.001 
PLF/PHF .368 (.281-.455) .408 (.314-.502) .864 
IHD, Ischaemic heart disease; HR, Mean heart rate; PTOT, Total power, estimated by the 
variance; PLF, Power of the low-frequency component (.04-.15 Hz); PHF, Power of the 
high-frequency component (.15-.50 Hz); PLF/PHF, The ratio between the power of the 
low-frequency and high-frequency components. aAdjusted for age, and BMI 
 
 
In supine position, the results showed that women with IHD and beta-blockers had 
lower heart rate than the subgroup without beta-blockers, and the reference group 
(Bonferroni adjusted p-values =.002, and =.018, respectively). Women with beta-
blockers also had lower LF power than both other groups, although the difference was 
significant only for the groups without IHD (p<.001). In upright position, women with 
IHD and beta-blockers had lower heart rate and LF/HF power ratio than the women 
with IHD and no beta-blockers (p<.001, and =.013, respectively), lower total variation 
and HF power (p<.001 for both) than women without IHD, and lower LF power than 
both the other groups (p=.002 and p<001, respectively).  
 
The HRV data (log-transformed), including blood pressure, in the intervention and 
control groups are shown in table 11. Data on HRV in supine position with controlled 
breathing were consistent with the data on free breathing in supine position. There 
were no statistically significant differences between the intervention and control 
groups, neither at baseline nor at the follow-up in the unadjusted analyses. Neither did 
ANCOVA analyses with adjustments for covariates (variables tested as potential 
covariates were age, BMI, beta-blockers, diabetes, smoking, physical exercise, and at 
follow-p, for baseline values), or sub-analyses, excluding patients on antidepressants 
and/or benzodiazepines, show any differences. In within-group analyses, there were no 
significant increases or decreases in any of the groups. 
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Table 11. Unadjusted means and 95% C.I. for HRV data and blood 
pressure in the intervention and control groups, and unadjusted 
between-group comparisons. 
  Intervention group 

(n=44) 
Control group  

(n=28) 
Unadjusted  

between-groups 
 Timea   p-value 
Blood pressure 
(mm Hg) 

    

Systolic, supine 0 134 (128-140) 130 (123-136) .565 
 1 131 (125-137) 129 (121-137) .501 
Systolic, upright 0 128 (121-135) 125 (118-132) .903 
 1 128 (122-135) 122 (114-131) .127 
Diastolic, supine 0 77 (74-80) 77 (73-80) .991 
 1 74 (72-77) 75 (72-79) .798 
Diastolic, upright 0 80 (77-84) 79 (76-83) .831 
 1 79 (76-82) 79 (75-82) .942 
Supine 
position     

0 65 (62-69) 63 (60-67) .315 HR  
(bpm) 1 67 (63-70) 65 (61-69) .546 

0 2.91 (2.79-3.03) 2.82 (2.67-2.97) .355 PTOT  
(log mHz2) 1 2.85 (2.74-2.96) 2.81 (2.65-2.98) .808 

0 2.27 (2.15-2.39) 2.15 (1.96-2.33) .200 PLF  
(log mHz2) 1 2.24 (2.10-2.39) 2.18 (1.96-2.40) .611 

0 2.28 (2.15-2.42) 2.18 (2.01-2.35) .518 PHF  
(log mHz2) 1 2.23 (2.11-2.36) 2.20 (2.00-2.39) .733 

0 -.01 (-.12-.10) -.04 (-.19-.12) .773 PLF/PHF 
1 .01 (-.12-.14) -.02 (-.20-.17) .809 

Controlled 
breathing     

0 65 (62-68) 63 (60-67) .487 HR  
(bpm) 1 66 (63-69) 65 (61-69) .685 

0 2.87 (2.75-2.99) 2.76 (2.58-2.94) .295 PTOT  
(log mHz2) 1 2.81 (2.68-2.93) 2.77 (2.59-2.96) .751 

0 2.15 (2.01-2.29) 2.06 (1.88-2.24) .407 PLF  
(log mHz2) 1 2.01 (1.88-2.15) 2.04 (1.86-2.22) .786 

0 2.58 (2.45-2.71) 2.49 (2.26-2.72) .477 PHF  
(log mHz2) 1 2.53 (2.38-2.68) 2.48 (2.26-2.71) .689 

0 -.43 (-.57--.28) -.43 (-.63--.24) .950 PLF/PHF 
1 -.52 (-.64--.41) -.44 (-.63--.25) .437 

Upright 
position     

0 75 (71-78) 70 (67-74) .103 HR  
(bpm) 1 73 (69-77) 72 (68-76) .687 

0 3.07 (2.98-3.17) 2.93 (2.79-3.08) .091 PTOT  
(log mHz2) 1 3.04 (2.93-3.15) 2.91 (2.73-3.09) .178 

0 2.39 (2.25-2.52) 2.19 (2.00-2.39) .089 PLF  
(log mHz2) 1 2.33 (2.20-2.47) 2.16 (1.93-2.38) .152 

0 1.94 (1.81-2.07) 1.94 (1.76-2.11) .813 PHF  
(log mHz2) 1 1.97 (1.87-2.08) 1.81 (1.62-2.00) .126 
PLF/PHF 0 .44 (.32-.57) .26 (.10-.42) .059 
 1 .36 (.22-.50) .35 (23-.47) .630 
HR, Mean heart rate; PTOT, Total power, estimated by the variance; PLF, Power of the 
low-frequency component (.04-.15 Hz); PHF, Power of the high-frequency component 
(.15-.50 Hz); PLF/PHF, The ratio between the power of the low-frequency and high-
frequency component. a 0 is baseline measures, 1 first follow-up. 
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Correlation analyses between psychosocial scales and HRV were adjusted for age and 
BMI (table 12). Data on controlled breathing in supine position are not presented, but 
was similar to data on free breathing in supine position. Stress behaviour was negatively 
correlated with HF power, and positively correlated with LF/HF power ratio, both in 
upright position at baseline. Vital exhaustion was negatively correlated with total 
variation, and HF power in supine position, and LF power in upright position, all at 
follow-up. Finally, depressive mood was negatively correlated with HF power, and 
positively correlated with LF/HF power ratio, both at baseline after tilt. 
 
 
Table 12. Adjusted correlations between HRV variables and psychosocial scales 
(correlation coefficient; p-value). Significant correlations are shown in bold. 
  Stress behavioura Vital exhaustiona Depressive mooda

baseline*baseline .15; .15 .16; .12 -.08; .43 HR supine 
follow-up*follow-up .00; .99 .08; .52 .14; .26 
baseline*baseline .08; .46 .08; .43 -.09; .38 HR upright 
follow-up*follow-up -.11; .35 -.05; .69 .05; .70 
baseline*baseline -.11; .30 .03; .75 -.08; .47 PTOT supine 
follow-up*follow-up .02; .87 -.30; .01 .01; .92 
baseline*baseline -.11; .28 -.03; .81 -.05; .63 PTOT upright 
follow-up*follow-up .17; .17 -.12; .31 .11; .36 
baseline*baseline -.10; .33 .03; .81 -.01; .93 PLF supine 
follow-up*follow-up -.02; .84 -.23; .06 .02; .84 
baseline*baseline 02; .83 .02; .88 .07; .53 PLF upright 
follow-up*follow-up .15; .21 -.24; .05 -.01; .96 
baseline*baseline -.10; .35 .01; 92 -.13; .20 PHF supine 
follow-up*follow-up .16; .18 -.27; .03 -.17; .17 
baseline*baseline -.22; .03 -.08; .46 -.29; .01 PHF upright 
follow-up*follow-up .14; .25 -.19; .12 -.08; .50 
baseline*baseline -.00; .99 .02; .88 .14; .20 PLF/PHF supine 
follow-up*follow-up -.18; .14 -.01; .93 .18; .14 

PLF/PHF upright baseline*baseline .25; .02 .10; .37 .35; .00 
 follow-up*follow-up .04; .77 -.08; .50 .08; .54 
HR, Mean heart rate; PTOT, Total power, estimated by the variance; PLF, Power of the low-frequency 
component (.04-.15 Hz); PHF, Power of the high-frequency component (.15-.50 Hz); PLF/PHF, The ratio 
between the power of the low-frequency and high-frequency components. a A high score on the scale 
indicates a higher degree of psychosocial distress. 
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DISCUSSION 
 
 
Compared to women without IHD, women with IHD were more likely to report high 
levels of stress behaviour and vital exhaustion. In addition, HRV was reduced in women 
with IHD, whereas control and management of classical cardiovascular risk factors were 
satisfactory. Directly after a one-year cognitive-behavioural stress management 
programme, the intervention group had improved significantly more in psychosocial 
wellbeing than the control group. At second follow-up one year later, there was further 
marked improvement in the control group, so the differences in psychosocial variables 
between the intervention and control groups were no longer significant. We could not 
find any evidence that the stress management programme was associated with 
concomitant improvements in biological cardiovascular risk indicators, or HRV. 
 
 
Psychosocial effects 
 
The control and management of classical cardiovascular risk factors were, in general, 
adequate in women with IHD. In contrast, psychosocial risk factors appeared to be less 
well controlled in women with IHD. They reported considerably higher degrees of 
stress behaviour, and vital exhaustion than women without IHD, and the difference 
remained after controlling for possible confounders in multiple regression models. 
Psychosocial distress in women following an AMI has been described by others as well, 
and in addition, women have been suggested to be more burdened than men.61-64 
 
There are few studies that report the spontaneous long-term course regarding 
psychosocial factors in women with IHD. In a four-year study of post-MI women, a 
favourable development was observed in emotional aspects such as stressful life events, 
depressive mood, and loss of control, and behavioural aspects such as consciousness of 
diet, physical exercise, and smoking cessation. In contrast, social and working aspects of 
health deteriorated over time.158 Other studies have reported a spontaneous 
improvement in depression over time.121, 159, 160 
 
In our study, there is evidence of spontaneous improvement approximately two years 
after randomisation. Analyses conducted one year after completing the cognitive-
behavioural stress management programme showed that both the intervention and 
control groups had improved in stress behaviour and coping strategies such as 
depressive resignation and withdrawal, resulting in better control of thoughts and 
negative emotions like worry, hopelessness, and depressive mood, and increased 
openness about their disease and less denial. Further, both groups improved in vital 
exhaustion, and quality of life measures; the women rated a better overall life situation, 
a better emotional aspect of quality of life, and less complaints of physical and mental 
character. Finally, both groups improved in anger control and anxiety. At the first 
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follow-up, however, there was a marked improvement in the intervention group 
compared to the control group. In conclusion, it appears that the cognitive-behavioural 
stress management programme accelerated the psychosocial improvement in women 
with IHD.  
 
In the ENRICHD trial, there were significant differences between the intervention and 
control groups at six months after randomisation (directly after concluding the 
cognitive-behavioural treatment), in favour of the cognitive-behavioural treatment.121 
Between-group differences in depression and perceived social support scores diminished 
over time, primarily because of improvement in the usual care group. No benefit of the 
intervention remained by 30 months for depression, and by 42 months for the 
perceived social support. Thus, our results are well in line with the ENRICHD trial. 
 
There is convincing evidence that psychosocial factors involve an increased risk of 
IHD,30 and moreover psychosocial risk factors tend to cluster in the same individuals 
and groups.50 Both men and women with low SES are more likely to be depressed, 
hostile, and/or socially isolated. Patients with a heavy psychosocial risk burden are 
more likely to have disturbed autonomic nervous function and HPA axis.50 One 
example given is that attempts to help a person quit smoking is more likely to succeed if 
underlying negative affects such as depression and hostility are targeted. The authors 
conclude that behavioural interventions that reduce the levels of psychosocial risk 
factors are likely to have broad benefits in terms of enabling persons to be more 
successful in modifying unhealthy lifestyle and reducing biological consequences of 
stress. 
 
In 2004, the Third Joint Task Force of European and Other Societies on Cardiovascular 
Disease Prevention in Clinical Practice presented a summary of European guidelines on 
cardiovascular disease prevention in clinical practice.113 In these guidelines they 
recognize psychosocial risk factors, such as depression, anger and hostility, to be 
independent of standard risk factors. It is suggested that control and management might 
require expert consultation and behavioural or pharmacological treatment, and further 
that efforts to relieve stress and counteract social isolation should be emphasized 
whenever possible. In a work by Orth-Gomér et al., for the same Third Joint Task 
Force, focusing on the control and management of psychosocial risk factors, it is stated 
that patients with psychosocial risk factors should be recommended to, if available, a 
multimodal behavioural intervention that includes stress management and social 
reintegration.50 Interventions should occur on a group basis to enhance social 
interaction and improve social support, whenever possible. 
 
Thus, a broad treatment approach, targeting several psychosocial areas, is 
recommended, and this is in line with conclusions from previous reviews on 
psychosocial interventions.114-116 The design of our cognitive-behavioural stress 
management programme has a broad approach targeting elements such as stress, social 
support, negative affect and coping. Since there was a further marked spontaneous 
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improvement in psychosocial wellbeing up to two years after the cardiac event in the 
control group, the measurable benefits of the intervention did not persist at the second, 
late follow-up. The accelerated psychosocial improvements evident at the first follow-
up, however, include decreased suffering in the intervention group, compared to the 
control group. 
 
Could a one-year cognitive-behavioural stress management programme with group 
format be cost-effective? Our study protocol did not involve evaluation of cost-
effectiveness, but there are other studies that have evaluated conventional cardiac 
rehabilitation, and the influence of psychosocial distress on return to work. In a 
Swedish study from 1991, conventional cardiac rehabilitation was found to lower the 
mean patient total cost during a five-year follow-up in post AMI patients younger than 
65 years (147 patients; 16% women), compared to standard care (158 controls; 15% 
women). The lower cost was explained by a decrease in readmissions for cardiovascular 
manifestations, and a higher rate of return to work, and together with the positive 
health effects, the rehabilitation was considered highly cost-effective.161 In 198 patients 
(21% women) who had had an AMI or a coronary intervention, clinical depression 
before the index event has been found to be a predictor of not returning to work, both 
at full-time and at reduced working hours. Mild depression influenced only work at full 
time.162 Other factors influencing work resumption were education and age. Depression 
as a predictor of low rates of work resumption has been reported by others as well.38 
Conventional cardiac rehabilitation programmes usually last for some weeks to some 
months, as compared with our one-year cognitive-behavioural stress management 
programme.  
 
The reviews on psychosocial interventions in patients with CAD emphasize that the 
study designs as well as the treatment programmes are heterogeneous,115, 116 which make 
them difficult to compare. Some studies include all patients with CAD, others include 
only subjects who fulfil certain psychosocial criteria such as clinical depression. The 
treatment regimens can target one or several psychosocial risk factors, and in addition 
the methods and techniques might differ; they can be more cognitively oriented, for 
example, or combine cognitive and behavioural elements. Finally the initiation and 
duration of the treatments differ. Our cognitive-behavioural stress management 
programme is similar to the programme used in the RCPP;56, 117 the duration of the 
treatment is longer, the patients are treated in groups, and the treatment actively targets 
behavioural patterns by using daily “behavioural drills”. In ENRICHD, the treatment 
duration is six months, and not all patients in the intervention group received group 
therapy.121 The structure within M-HART did not include group treatment, and the 
duration of their home-based nursing was one year.118 To conclude, similarities as well 
as discrepancies between different designs of psychosocial interventions must be 
considered when comparing them and drawing conclusions. 
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Cardiovascular events and deaths 
 
To sum up, there were no deaths during the study period, few recurrent cardiac events, 
and many women who were not admitted to hospital at all. It seems probable that an 
important explanation is the adequate control and management of the classical 
cardiovascular risk factors of IHD. Other explanations are the four months after index 
event before enrolment, and the limited study period of two years. Further, it is possible 
that women at higher risk never participated, or withdrew from the study. 
 
 
Biological cardiovascular risk indicators 
 
There are biomedical and biochemical factors that have been associated with IHD and 
with features of the metabolic syndrome, but also to psychosocial risk factors of IHD. 
Impaired fibrinolysis with increased PAI-1 activity and reduced tPA-activity has been 
suggested to constitute a core feature of the metabolic syndrome, and has been shown 
to involve an increased risk of atherosclerotic complications in both men and women,163 
as have high levels of hs-CRP.164 Women have higher basal levels of leptin than men, 
which can be explained, at least partially, by the higher proportion of body fat in 
women.99, 165 Increased leptin levels have been associated with the risk of AMI in 
men,104 but there are no studies showing the same relationship in women. We measured 
waist circumference, and markers of inflammation, haemostasis and fibrinolysis, leptin 
and insulin resistance at baseline and first follow-up in women with IHD. 
 
The results showed that the cognitive-behavioural stress management programme did 
not affect biological cardiovascular risk indicators, despite significantly less stress 
behaviour and vital exhaustion. The lack of difference in trends in metabolic outcomes 
between the intervention and control groups was consistent. Neither did we find that 
stress behaviour or vital exhaustion scores had any influence on the biological 
cardiovascular risk indicators. 
 
Our study subjects were in general overweight, though not obese, 15 percent in both 
groups had diabetes, and control and management of classical cardiovascular risk factors 
were adequate. The intensive medical treatment, together with the limited study 
period, probably contributed to the negative results, and the relatively favourable 
biochemical risk factor profile at baseline may have limited the possibility to reach 
significant changes from the intervention. During the study period, however, several 
biochemical risk indicators actually deteriorated somewhat in both groups; it is possible 
that once IHD is advanced, cognitive-behavioural stress management may not be 
effective to modify biochemical risk indicators associated with IHD. An alternative 
explanation for the negative findings may be that there is no direct cause-effect 
relationship between psychosocial risk factors of IHD and the biological cardiovascular 
risk indicators. 
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Heart rate variability 
 
A reduced HRV has been shown to be a predictor of long-term cardiac mortality in 
women with CAD,73 and it has been suggested that severe depression, stress  and vital 
exhaustion contribute to reduce HRV.74-78 In studies on HRV and stress, mental stress 
was found to trigger ambulatory ischaemia in patients with stable CAD if sufficient 
vagal withdrawal was elicited by the activity.77 In vitally exhausted men and women 
task-induced stress has been associated with parasympathetic withdrawal, and vital 
exhaustion interacted with temperament and gender, so that vitally exhausted, 
persistent women had the highest cardiac stress reactivity.78 
 
In our study, compared to a reference group of women without IHD, women with IHD 
had significantly lower HRV than the healthy subjects. The lower HRV in patients with 
IHD is consistent with previous findings.166 The lower HRV in the subgroup of women 
with IHD and beta-blockers, as compared with the women with IHD but no beta-
blockers was not expected, since beta-blockers have been shown to increase HRV,167, 168 
but it should be noted that there were only 19 women without beta-blockers in the 
IHD group. Since the two subgroups were similar concerning history of AMI, coronary 
interventions, smoking and physical exercise, it seems less likely that the result is due to 
more severe IHD in the women with beta-blockers compared to those without. 
 
We could not find any evidence of an effect by the cognitive-behavioural stress 
management on HRV. Comparisons of the intervention and control groups at first 
follow-up did not show any difference between the groups, neither in the unadjusted or 
adjusted analyses, nor in the sub-analyses with exclusion of women on antidepressants 
and/or benzodiazepines. Thus, we were unable to confirm the results in a previous 
study, where cognitive-behavioural therapy targeting depression in patients with stable 
CAD (47% women) improved the parasympathetic component in severely, but not 
mildly, depressed to a level comparable to control patients.75 Our study design, 
however, differed. We included only women, the cognitive-behavioural stress 
management did not target depression specifically, and the women were not severely 
depressed. 
 
Correlation analyses suggested that HRV is correlated to depressive mood, which has 
been reported in previous studies. In a review, depressed patients with stable coronary 
disease had lower HRV than non-depressed medically comparable patients.41 Further, 
patients with CAD and depression were more likely to have a HRV below a level 
associated with a fourfold relative risk of mortality, compared with the non-depressed 
patients.41 The correlation analyses of HRV and stress behaviour and vital exhaustion, 
respectively, had a random appearance with mixed directions of the correlation 
coefficients that suggest that the significant correlations were due to chance. 
 
The negative findings may in part be explained by the use of beta-blockers. Even 
though use of beta-blockers was included as a covariate in the analyses, it could still 
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have influenced the results, and there were too few women without beta-blockers to 
allow sub-analyses. Other drugs that have been associated with altering of HRV are 
tricyclic antidepressants and benzodiazepines, and results on selective serotonin 
reuptake inhibitors (SSRIs), a common antidepressant, have been inconsistent.169-172 In 
our study population of women with IHD, there were no patients on tricyclic 
antidepressants, and sub-analyses excluding subjects on benzodiazepines and/or SSRIs 
did not change the results. Physical exercise has been shown to have beneficial effects 
on HRV.173, 174 At follow-up, a larger proportion of women in the intervention group 
reported regular exercise, but the exercise variable was included as a covariate in the 
analyses. 
 
 
General considerations 
 
In our study, women were enrolled no earlier than four months after the index event. 
Even if the risk of recurrent events may be higher during these initial four months, we 
presumed that the women would have been less susceptible in an earlier stage because 
of crisis reactions and massive information form cardiologists to process and reflect on. 
One question raised after the ENRICHD trial was if the time for initiating the treatment 
(median 17 days after the index MI) was optimal.121, 126 The ENRICHD investigators also 
questioned if the treatment duration of six months, together with the early start, was 
sufficient to have effects on morbidity and mortality.121 It is possible that it takes longer 
to reduce psychosocial distress,56 than achieving positive effects of physical exercise.124, 

125  
 
The selection of women for a psychosocial intervention programme may be crucial. 
Women who declined to participate were older compared to the study subjects, but an 
evaluation showed that age did not significantly modify the treatment effect on 
psychosocial targets. Nevertheless, it seems likely that the women at highest risk for 
recurrent cardiac events did not participate. The women with IHD who consented may 
thus not be representative of all women with IHD in the population, but they 
represented those 78 percent of the total female IHD population who were suitable for 
psychosocial intervention and willing to participate. The fact that more than three out 
of four women in the target group accepted to take part in the trial may reflect a need 
for psychosocial support felt by many women with IHD. Close relationships between 
the local healthcare system and academic medicine in Sweden may also have 
contributed.  
 
There were no statistically significant differences in demographic, medical or lifestyle 
variables between the intervention and control groups at baseline after randomisation, 
thereby indicating success of the randomisation process. During the course of the study, 
the withdrawals caused a shift towards younger age and fewer on beta-blockers in the 
intervention group. Analyses of the group of excluded women, however, showed no 
significant differences between the women who withdrew and the intervention and 

 61 



control groups. The trends from baseline to second follow-up regarding covariates such 
as blood pressure, marital status, occupational status, smoking, physical exercise, 
menstrual status, diabetes, and drug treatment did not show any major changes causing 
differences between the groups. The relatively consistent drug treatment throughout 
the study is a strength, and the similar distributions within the two groups minimize 
the possibility that any group differences were due to drug treatment. 
 
Drug treatment is an important complement in the management of psychosocial 
distress. The ENRICHD study group, the Sertraline AntiDepressant Heart Attack 
Randomized Trial (SADHART),175 and Sauer and co-workers,176 have reported that use 
of SSRI is associated with a lower risk of reinfarction and/or mortality. Interestingly, 
results from both the ENRICHD and SADHART studies suggest that the protective 
effect by SSRI drugs is not necessarily dependent of a convincing improvement in 
depression,121, 175 and a SADHART sub-study as well as Sauer and co-workers have 
demonstrated that SSRI use is associated with a decrease of platelet and endothelial 
activation markers.177, 178  
 
The fact that the women were aware of their group assignment might have influenced 
the results. An interesting experience, however, has been that the impression a woman 
gave during the face-to-face meetings could differ very much from how the woman 
answered the questionnaires. This is consistent with previous observations that women 
are less assertive than men,129 and it is possible that even in groups with women only, 
they still might be reluctant or unable to express their own opinions and feelings. It 
seems likely that true emotions and thoughts are easier and better expressed in the 
questionnaires than during the sessions, which involve the social interplay. In a wider 
perspective this could imply that even though personal communication is of utmost 
importance, it is possible that questionnaires could constitute essential complements in 
assessing the psychosocial status in women with IHD.  
 
We are aware that some women with IHD perceived the initial in-patient week as an 
intervention. The idea with the week was to be able to perform the testing and 
measurements at baseline in a controlled setting. The information and practices during 
the week were aimed to make all women feel they got something out of their stay; but 
the programme during this week was not planned for intervention purposes. 
Nevertheless, the fact that some women might have perceived the week as an 
intervention must be considered. Could the time away from home have contributed? 
Since marital stress has been associated with depressive symptoms, less social 
integration, and worse prognosis in women with CAD,34-36 and the double burden of 
domestic and work stress might have a greater negative impact on women than on 
men,37 it can not be excluded that staying at hotel might have given the women more 
time for themselves to reflect and process. In a Swedish study comparing men and 
women one month following an AMI, men were more likely than women to perceive 
available support from their spouse/partner.179 The possible intervention effects by the 
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initial in-patient week, prior to randomisation, could have reduced the possibilities to 
detect a difference in treatment effects. 
 
The average participant from the intervention group attended 17 sessions out of 20 of 
the cognitive-behavioural programme. Although the programme adherence was quite 
satisfactory, it can not be excluded that failure to attend all treatment sessions may have 
influenced the results. 
 
There was one woman who received more stress management treatment than the other 
women in the intervention group, due to concomitant participation in a local stress 
management programme with similar structure as our programme. It is possible that 
this double treatment had some beneficial effects on an individual level, but less 
probable on the group level. Analyses with exclusion of this single individual did not 
change the conclusions.  
 
Seven individuals from each of the intervention and control groups had been staying at 
a health centre during the study period. The treatment strategy at health centres focuses 
on healthy nutrition and increasing physical exercise. It is possible that this treatment 
was favourable for the women, but probably more on a lifestyle than psychosocial basis. 
The equal number of women from each group further reduces the risk of false positive 
results in the intervention group. 
 
Intervals from baseline to first and second follow-ups, respectively, were longer in the 
intervention group, which could be explained essentially by the circumstance that 
women randomised to intervention sometimes had to wait until a treatment group had 
sufficient number of participants to start. A few women chose to join a subsequent 
group, due to obstacles such as planned journeys. Since the acute phase had passed in all 
women, and the period of delay was before the treatment started, it seems less likely 
that the longer intervals significantly influenced the results. 
 
One factor that may have contributed to the modest treatment effects is that there was 
no inclusion criterion that women should be identified as high risk subjects regarding 
psychosocial risk factors. It is possible that more extensive improvements are likely to 
occur in women with severe psychosocial distress. Our subgroup of women that was 
considered as responding to the treatment had a worse psychosocial profile in several 
areas at baseline than the non-responders, and in some areas also worse than the control 
group. The responders were younger than the non-responders. There are studies where 
treatment has favoured subjects with more severe psychosocial distress. A review by 
Linden summarizes the results from a study preceding the M-HART trial.180 Patients 
with IHD (only men) were randomised to either home-based non-specific psychosocial 
support provided by nurses, or usual to care. In the intervention group, patients who 
were classified as high-stress subjects showed about one third the mortality rates over 
five years post the cardiac event, than did the untreated high-stress subjects. The low-
stress group did not benefit from the intervention in that their mortality rates were 
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relatively low, and indistinguishable from the control group subjects with low stress. In 
another study cognitive-behavioural treatment was suggested to have beneficial effects 
on HRV in severely, but not mildly, depressed patients with CAD.75 In studies 
addressing the age aspect, it has been suggested that the short as well as long-term 
overall mortality rates in younger, but not older, women are higher following an AMI 
than in men of same age.181, 182 In a Swedish study, the AMI incidence below age of 65 
years decreased more for men than for women, and the rates of acute admissions for 
angina increased more in women than in men.183 It seems reasonable that psychosocial 
interventions should be offered to women with the greatest psychosocial burden, since 
they presumably are at the highest risk for recurrent cardiac events. 
 
Since we had no follow-up data on the women who withdrew from the study, 
intention-to-treat analyses were not suitable. The results in paper II and III might 
appear somewhat conflicting regarding stress behaviour, vital exhaustion and depressive 
mood at first follow-up, as described above, but the discrepancies may be explained by 
slightly different approaches in the statistical analyses used, and the study cohort in 
paper III comprised some subjects fewer. In paper III, the use of many psychosocial 
instruments opens the possibility for the phenomenon of mass significance, but the 
psychosocial results from paper II consistently indicate an improvement, and thus 
strengthen the results.  
 
The intervention group deteriorated somewhat from the first to the second follow-up in 
four scales. This might be attributable to negative effects by the increase in stressful life 
events, even though stressful life events did not affect the results from the adjusted 
ANCOVA analyses. 
 
We failed to find beneficial effects on stress behaviour, but found significantly lower 
depressive mood and higher quality of life (Ladder of life) in the intervention group at 
first follow-up. The discrepancies when compared with the results from analyses of 
variance with repeated measures (paper II), are most likely attributable to the somewhat 
different statistical approaches, but the reduced sample size compared to the cohort in 
paper II might have contributed, even though analyses showed that the group of 
excluded women was similar to the intervention and control groups. 
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CONCLUSIONS 
 
Women’s Hearts was the first trial to evaluate a cognitive-behavioural stress 
management programme designed specifically for women with IHD, and the study 
protocol involved evaluation of treatment effects on psychosocial risk factors, and on 
biological cardiovascular risk indicators, and HRV. 
 
Control and management of classical cardiovascular risk factors in women with IHD 
was satisfactory, while the control of psychosocial risk factors of IHD was inadequate; 
levels of stress behaviour and vital exhaustion were higher in women with IHD 
compared to a reference group. Further, HRV was lower in women with IHD compared 
to healthy women, indicating an altered modulation of the autonomic nervous system 
with increased sympathetic tone and/or parasympathetic withdrawal. 
 
At the first follow-up, performed at the end of the one-year cognitive-behavioural 
stress management programme, stress behaviour and vital exhaustion had been reduced 
in women who had participated in the intervention, compared to women in the control 
group receiving conventional care only. We could not find any evidence that the 
psychosocial improvements were associated with concomitant improvements in 
biological cardiovascular risk indicators, or HRV; the intervention and control groups 
did not differ in waist circumference, insulin resistance, inflammatory, haemostatic and 
fibrinolytic factors, or HRV components. Thus, we could not confirm a direct cause-
effect relationship between stress management and biological cardiovascular risk 
indicators, or HRV. 
 
At the second follow-up one year later, several additional psychosocial areas were 
included in the analyses. Both the intervention and control groups had improved in 
several areas, such as stress behaviour, vital exhaustion, certain coping aspects 
(depressive resignation and withdrawal), anger, anxiety, and quality of life (general, and 
emotional aspects, physical and mental complaints). There were no statistically 
significant differences between the two groups, which may be due to substantial 
improvement in the control group.  
 
In conclusion, a cognitive-behavioural stress management programme could accelerate 
the psychosocial improvement in women with IHD, and thus reduce the amount of 
psychological and psychosocial suffering. There were beneficial effects on psychosocial 
wellbeing in favour of the intervention group at the conclusion of the one-year 
treatment programme, but one year later there were no longer any differences between 
the intervention and control groups. The encouraging aspect of these observations is 
that the lack of significant differences between the two groups at the second follow-up 
was due to a marked “spontaneous” improvement in psychosocial wellbeing in control 
women, late after the cardiac event. We could not find any evidence that the beneficial 
effects from the stress management programme were associated with improvements in 
biological cardiovascular risk indicators, or HRV. Future evaluations within the 
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Women’s Hearts project will include psychosocial effects at five-year follow-up, as well 
as investigations of other possible pathways by which psychosocial interventions might 
mediate beneficial effects on cardiac events. 
 
 
Implications for clinical practice and research 
 
Our results indicate that a cognitive-behavioural stress management programme has 
beneficial, although temporary, effects on psychosocial wellbeing in women with IHD. 
Nevertheless the programme needs further evaluation before it can be recommended 
for use in routine clinical practice. In light of the adverse effects in women found in 
some other studies, our more positive results need to be confirmed in an independent 
study. Also, women most likely to benefit from the treatment need to be identified and 
cost-effectiveness issues should be addressed. In addition, studies are needed to be able 
to offer each patient the most effective psychosocial intervention. 
 
Research should continue to evaluate psychosocial interventions in women with IHD in 
randomised controlled trials. With improving prognosis from advancements in medical 
and drug treatments in the secondary prevention in IHD patients, more focus will be on 
the aspects of quality of life and return to work. 
 
Both in clinical practice and in research, women with the greatest psychosocial burden 
should be identified and targeted. It seems possible that women have difficulties in 
expressing their true emotions and thoughts, which may be why psychosocial 
questionnaires can constitute an essential complement to direct questions in the process 
of identifying patients with psychosocial risk factors. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 66 



ACKNOWLEDGEMENTS 
 
The time as a PhD student has been very rewarding, and I wish to express my honest 
and deepest gratitude to everyone who has helped and supported me along the way. In 
addition, I would like to especially thank the following: 
 
My supervisor Kjell Asplund, for everything; the introduction to research in women 
with IHD, the support, confidence in me, guidance, and sharing your vast knowledge 
and experience. You have always made any distress disappear in a wink. I feel ever so 
privileged and happy to have had you as supervisor. 
 
My co-supervisor Gunilla Burell, who has been at my side from the very beginning; 
caring and trusting. You introduced me to the world of stress management and we have 
had several fruitful discussions, which have made me reflect, and reminded me of what 
is valuable in life. 
 
My other co-supervisor, Cecilia Mattsson; encouraging and a great friend. Your energy, 
enthusiasm and support have been my everyday fuel, and you have helped me with 
everything; from the big to the little (but oh, so tiring) things. 
 
Lisbeth Slunga Birgander, co-author, and one of the initiators of Women’s Hearts. You 
have been there from the start and given me credit and help. We have had interesting 
discussions and it has been a pleasure to work with you. 
 
Bernt Lindahl, co-author and another important part of Women’s Hearts, who has been 
there from the beginning; reliable, helpful, supportive and sharing. You have been a 
valuable part of the interesting discussions and an appreciated co-worker. 
 
Barbro Åström, research nurse and the backbone of Women’s Hearts. You have always 
helped me, answered to my never ending questions, and have given me invaluable 
insight into the women’s lives. Thanks for all your encouragement. 
 
Katarina Steinholtz, the group-leader of Women’s Hearts; for your empathy, 
persistence, and creativity in conducting all the groups. You have been sharing your 
experiences and impressions, and given me valuable help with the data. 
 
Agneta Lerner, co-author, but also one of the data collectors within Women’s Hearts. 
Thanks for our nice chats during the years, for your help and support. 
 
Tommy Henfridsson, Ola Knutsson and the staff at the Behavioural Medicine Clinic 
who were responsible for the initial in-patient week, for your care and empathy with 
the women and your great clinical skill. 

 67 



Urban Wiklund, co-author and an authority on heart rate variability, who patiently and 
in a pedagogical manner have shared your knowledge. I am happy and grateful for our 
collaboration, and for your support, it has been very interesting and instructive. 
 
Jan-Håkan Jansson, co-author in Skellefteå; it was a pleasure to work with you - thanks 
for the interesting and educative discussions. Owe Johnson, co-author with great 
experience who has shared your wisdom. Monica Åström, co-author, special thanks for 
your help with the depression scale. 
 
Statisticians Hans Stenlund, Salmir Nasic, and Marie Eriksson. Thanks for being so 
patient, helpful and supportive. Your expertise has been invaluable! 
 
Tom Mjörndahl och Per Allard, for the support and collaboration, and future work. 
 
Tommy Olsson, for valuable advice. 
 
Birgitta Stegmayr, for encouragement, help and answering various questions. 
 
Kurt Boman, for help from Skellefteå, including laboratory analyses.  
 
Stefan Söderberg, for sharing your expertise with leptin. 
 
Åsa Johansson, Birgitta Fransson, and Sonja Gustavsson; thanks for your help with data 
collection. Kenneth Lång, Sandra Söderström, and Marie Tjärnqvist (at the Medical 
clinics in Piteå, Lycksele, and Skellefteå), for your help with data collection. Evy 
Stenlund and Ulla Almström, cardiology nurses in Lycksele and Skellefteå, for your help 
with descriptions of the conventional care. 
 
Marlene Brännlund, Therese Stenlund, Signild Norrman, and Karin Olsson. Clinical co-
workers who always have been supportive, interested and helpful; you made me feel 
welcome. 
 
The laboratory staff in Umeå and Skellefteå for their skilful work and help. Special 
thanks to Berith Edberg and Göran Brattsand in Umeå, and Jenny Hernestål in 
Skellefteå, for answering endless questions. Sören Holmgren at the Biobank, for 
excellent handling and help with the patients’ samples. 
 
The experienced department secretaries Kerstin Rosenqvist, Eva Karlsson, and Helena 
Moliis, for helping me with all kind of practical problems, and to Catrin Johansson for 
reliable assistance and help with finding even the most illusive reference. You all add 
comfort to our corridor. 
 
The persons that comprise Tommy Olsson’s research group, including Veronika Sjögren 
for scientific discussions, support, and help with shipping samples. 

 68 



Lovisa Lindqvist, whom I worked with in the very beginning, for your help with the 
initial time-consuming data processing. 
 
Per Lindqvist, my former roommate. Thanks for all the help and support, the nice chats 
and good laughs. 
 
Jessica Strömberg, fellow PhD-student but most of all a dear friend, for all your help 
and support, and for engaging in endless discussions; tirelessly and patiently. 
 
Marianne and Kjell, my parents, for always believing in me and giving me 
unconditional support and love. 
 
Catarina, my sister who is very dear to me and who always has been there to give me 
support and strength, and to her family - her girls Karin and Elin who add sunshine to 
my life. 
 
Conny, my beloved partner; for standing by my side every step of the way, and for 
sharing the downs as well as the ups. Thanks for your encouragement and comfort - and 
love! 
 
And not to forget - I am grateful to Rubens and Verdi, my darling dogs, for their ability 
to make me go out and enjoy the fresh air, even on the busiest of days.  
 
Finally, I am grateful for the financial support provided by the Swedish Medical 
Research Council, the Swedish Council for Social Research, Vårdalstiftelsen, the 
National Public Health Institute, the Västerbotten County Council, the Swedish Heart 
and Lung Foundation, the Norrland Heart Foundation, Golje’s foundation, and 
foundations by the Faculty of Medicine at the Umeå University. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 69 



REFERENCES 
 
 
1. Shah PK, Falk E. Pathophysiology of Myocardial Ischemia. In: Crawford MH, 

DiMarco JP, editors. Cardiology. London: Mosby International Limited; 2001. p. 
2;.1-2.10. 

2. Gaziano JM. Global Burden of Cardiovascular disease. In: Braunwald E, Zipes 
DP, Libby P, editors. Heart Disease. A textbook of cardiovascular medicine. Vol 
1. Philadelphia, PA: WB Saunders Company; 2001. p. 1-18. 

3. Mosca L, Manson JE, Sutherland SE, Langer RD, Manolio T, Barrett-Connor E. 
Cardiovascular disease in women: a statement for healthcare professionals from 
the American Heart Association. Writing Group. Circulation 1997;96(7):2468-
82. 

4. Socialstyrelsen. Public Health report 2005 [Folkhälsorapport 2005]. Stockholm; 
2005. 

5. Lerner DJ, Kannel WB. Patterns of coronary heart disease morbidity and 
mortality in the sexes: a 26-year follow-up of the Framingham population. Am 
Heart J 1986;111(2):383-90. 

6. Hochman JS, Tamis JE, Thompson TD, et al. Sex, clinical presentation, and 
outcome in patients with acute coronary syndromes. Global Use of Strategies to 
Open Occluded Coronary Arteries in Acute Coronary Syndromes IIb 
Investigators. N Engl J Med 1999;341(4):226-32. 

7. Hanratty B, Lawlor DA, Robinson MB, Sapsford RJ, Greenwood D, Hall A. Sex 
differences in risk factors, treatment and mortality after acute myocardial 
infarction: an observational study. J Epidemiol Community Health 
2000;54(12):912-6. 

8. Brochier ML, Arwidson P. Coronary heart disease risk factors in women. Eur 
Heart J 1998;19 Suppl A:A45-52. 

9. Lam PM, Chung TK, Haines C. Where are we with postmenopausal hormone 
therapy  in 2005? Gynecol Endocrinol 2005;21(5):248-56. 

10. Chen W, Woods SL, Puntillo KA. Gender differences in symptoms associated 
with acute myocardial infarction: a review of the research. Heart Lung 
2005;34(4):240-7. 

11. Culic V, Eterovic D, Miric D, Silic N. Symptom presentation of acute 
myocardial infarction: influence of sex, age, and risk factors. Am Heart J 
2002;144(6):1012-7. 

12. Salomaa V, Miettinen H, Palomaki P, Arstila M, Mustaniemi H, Kuulasmaa K, 
Tuomilehto J. Diagnostic features of acute myocardial infarction--changes over 
time from 1983 to 1990: results from the FINMONICA AMI Register Study. J 
Intern Med 1995;237(2):151-9. 

13. Rosengren A, Wallentin L, A KG, Behar S, Battler A, Hasdai D. Sex, age, and 
clinical presentation of acute coronary syndromes. Eur Heart J 2004;25(8):663-
70. 

 70 



14. Rosengren A, Spetz CL, Koster M, Hammar N, Alfredsson L, Rosen M. Sex 
differences in survival after myocardial infarction in Sweden; data from the 
Swedish National Acute Myocardial Infarction Register. Eur Heart J 
2001;22(4):314-22. 

15. Tunstall-Pedoe H, Kuulasmaa K, Mahonen M, Tolonen H, Ruokokoski E, 
Amouyel P. Contribution of trends in survival and coronary-event rates to 
changes in coronary heart disease mortality: 10-year results from 37 WHO 
MONICA project populations. Monitoring trends and determinants in 
cardiovascular disease. Lancet 1999;353(9164):1547-57. 

16. Rosamond WD, Chambless LE, Folsom AR, et al. Trends in the incidence of 
myocardial infarction and in mortality due to coronary heart disease, 1987 to 
1994. N Engl J Med 1998;339(13):861-7. 

17. Tunstall-Pedoe H, Vanuzzo D, Hobbs M, Mahonen M, Cepaitis Z, Kuulasmaa K, 
Keil U. Estimation of contribution of changes in coronary care to improving 
survival, event rates, and coronary heart disease mortality across the WHO 
MONICA Project populations. Lancet 2000;355(9205):688-700. 

18. Cardiovascular Health Branch, Division of Chronic Disease Control and 
Community Intervention, National Center for Chronic Disease Prevention and 
Health Promotion, CDC. Trends in ischemic heart disease mortality--United 
States, 1980-1988. MMWR Morb Mortal Wkly Rep 1992;41(30):548-9, 56. 

19. Ettinger SM. Myocardial infarction and unstable angina: gender differences in 
therapy and outcomes. Curr Womens Health Rep 2003;3(2):140-8. 

20. Peltonen M, Lundberg V, Huhtasaari F, Asplund K. Marked improvement in 
survival after acute myocardial infarction in middle-aged men but not in 
women. The Northern Sweden MONICA study 1985-94. J Intern Med 
2000;247(5):579-87. 

21. Messner T, Lundberg V, Bostrom S, Huhtasaari F, Wikstrom B. Trends in event 
rates of first and recurrent, fatal and non-fatal acute myocardial infarction, and 
28-day case fatality in the Northern Sweden MONICA area 1985-98. Scand J 
Public Health Suppl 2003;61:51-9. 

22. Socialstyrelsen. [Myocardial infarctions 1987-2002 and discharges following 
AMI care 1987-2003.] In Swedish. Stockholm; 2005. 

23. Rosen M. Epidemiology in planning for health with special reference to 
regional epidemiology and the use of health registers. Stockholm: Spri; 1987. 

24. La Vecchia C, Franceschi S, Decarli A, Pampallona S, Tognoni G. Risk factors 
for myocardial infarction in young women. Am J Epidemiol 1987;125(5):832-
43. 

25. Schatzkin A, Cupples LA, Heeren T, Morelock S, Kannel WB. Sudden death in 
the Framingham Heart Study. Differences in incidence and risk factors by sex 
and coronary disease status. Am J Epidemiol 1984;120(6):888-99. 

26. Huhtasaari F, Asplund K, Wester PO. Cardiovascular risk factors in the 
Northern Sweden MONICA Study. Acta Med Scand 1988;224(2):99-108. 

27. Tomono S, Ohshima S, Murata K. The risk factors for ischemic heart disease in 
young adults. Jpn Circ J 1990;54(4):436-41. 

 71 



28. Carlson LA, Bottiger LE. Risk factors for ischaemic heart disease in men and 
women. Results of the 19-year follow-up of the Stockholm Prospective Study. 
Acta Med Scand 1985;218(2):207-11. 

29. Chrysohoou C, Panagiotakos DB, Pitsavos C, Kokkinos P, Marinakis N, 
Stefanadis C, Toutouzas PK. Gender differences on the risk evaluation of acute 
coronary syndromes: the CARDIO2000 study. Prev Cardiol 2003;6(2):71-7. 

30. Rosengren A, Hawken S, Ounpuu S, et al. Association of psychosocial risk 
factors with risk of acute myocardial infarction in 11119 cases and 13648 
controls from 52 countries (the INTERHEART study): case-control study. 
Lancet 2004;364(9438):953-62. 

31. Strike PC, Steptoe A. Psychosocial factors in the development of coronary 
artery disease. Prog Cardiovasc Dis 2004;46(4):337-47. 

32. Strodl E, Kenardy J, Aroney C. Perceived stress as a predictor of the self-
reported new diagnosis of symptomatic CHD in older women. Int J Behav Med 
2003;10(3):205-20. 

33. Hallman T, Burell G, Setterlind S, Oden A, Lisspers J. Psychosocial risk factors 
for coronary heart disease, their importance compared with other risk factors 
and gender differences in sensitivity. J Cardiovasc Risk 2001;8(1):39-49. 

34. Orth-Gomer K, Wamala SP, Horsten M, Schenck-Gustafsson K, Schneiderman 
N, Mittleman MA. Marital stress worsens prognosis in women with coronary 
heart disease: The Stockholm Female Coronary Risk Study. Jama 
2000;284(23):3008-14. 

35. Balog P, Janszky I, Leineweber C, Blom M, Wamala SP, Orth-Gomer K. 
Depressive symptoms in relation to marital and work stress in women with and 
without coronary heart disease. The Stockholm Female Coronary Risk Study. J 
Psychosom Res 2003;54(2):113-9. 

36. Blom M, Janszky I, Balog P, Orth-Gomer K, Wamala SP. Social relations in 
women with coronary heart disease: the effects of work and marital stress. J 
Cardiovasc Risk 2003;10(3):201-6. 

37. Orth-Gomer K, Moser V, Blom M, Wamala SP, Schenck-Gustafsson K. [Survey 
of stress in women. Heart disease in Stockholm women is caused by both 
family- and work-related stress]. Lakartidningen 1997;94(8):632, 5-8. 

38. Orth-Gomer K, Leineweber C. Multiple stressors and coronary disease in 
women. The Stockholm Female Coronary Risk Study. Biol Psychol 
2005;69(1):57-66. 

39. Linfante AH, Allan R, Smith SC, Jr., Mosca L. Psychosocial factors predict 
coronary heart disease, but what predicts psychosocial risk in women. J Am 
Med Womens Assoc 2003;58(4):248-53. 

40. Frasure-Smith N, Lesperance F, Juneau M, Talajic M, Bourassa MG. Gender, 
depression, and one-year prognosis after myocardial infarction. Psychosom Med 
1999;61(1):26-37. 

41. Carney RM, Freedland KE, Miller GE, Jaffe AS. Depression as a risk factor for 
cardiac mortality and morbidity: a review of potential mechanisms. J 
Psychosom Res 2002;53(4):897-902. 

 72 



42. Rugulies R. Depression as a predictor for coronary heart disease. a review and 
meta-analysis. Am J Prev Med 2002;23(1):51-61. 

43. Ariyo AA, Haan M, Tangen CM, Rutledge JC, Cushman M, Dobs A, Furberg 
CD. Depressive symptoms and risks of coronary heart disease and mortality in 
elderly Americans. Cardiovascular Health Study Collaborative Research Group. 
Circulation 2000;102(15):1773-9. 

44. Clouse RE, Lustman PJ, Freedland KE, Griffith LS, McGill JB, Carney RM. 
Depression and coronary heart disease in women with diabetes. Psychosom 
Med 2003;65(3):376-83. 

45. Prescott E, Holst C, Gronbaek M, Schnohr P, Jensen G, Barefoot J. Vital 
exhaustion as a risk factor for ischaemic heart disease and all-cause mortality in 
a community sample. A prospective study of 4084 men and 5479 women in the 
Copenhagen City Heart Study. Int J Epidemiol 2003;32(6):990-7. 

46. Appels A, Falger PR, Schouten EG. Vital exhaustion as risk indicator for 
myocardial infarction in women. J Psychosom Res 1993;37(8):881-90. 

47. van Diest R, Appels A. Vital exhaustion and depression: a conceptual study. J 
Psychosom Res 1991;35(4-5):535-44. 

48. Kopp MS, Falger PR, Appels A, Szedmak S. Depressive symptomatology and 
vital exhaustion are differentially related to behavioral risk factors for coronary 
artery disease. Psychosom Med 1998;60(6):752-8. 

49. Kop WJ. Acute and chronic psychological risk factors for coronary syndromes: 
moderating effects of coronary artery disease severity. J Psychosom Res 
1997;43(2):167-81. 

50. Orth-Gomer K, Albus C, Bages N, et al. Psychosocial considerations in the 
European guidelines for prevention of cardiovascular diseases in clinical 
practice: Third Joint Task Force. Int J Behav Med 2005;12(3):132-41. 

51. Chandola T, Kuper H, Singh-Manoux A, Bartley M, Marmot M. The effect of 
control at home on CHD events in the Whitehall II study: Gender differences 
in psychosocial domestic pathways to social inequalities in CHD. Soc Sci Med 
2004;58(8):1501-9. 

52. Powell LH, Shaker LA, Jones BA, Vaccarino LV, Thoresen CE, Pattillo JR. 
Psychosocial predictors of mortality in 83 women with premature acute 
myocardial infarction. Psychosom Med 1993;55(5):426-33. 

53. Brezinka V, Kittel F. Psychosocial factors of coronary heart disease in women: a 
review. Soc Sci Med 1996;42(10):1351-65. 

54. Bunker SJ, Colquhoun DM, Esler MD, et al. "Stress" and coronary heart disease: 
psychosocial risk factors. Med J Aust 2003;178(6):272-6. 

55. Orth-Gomer K, Rosengren A, Wilhelmsen L. Lack of social support and 
incidence of coronary heart disease in middle-aged Swedish men. Psychosom 
Med 1993;55(1):37-43. 

56. Friedman M, Thoresen CE, Gill JJ, et al. Alteration of type A behavior and 
reduction in cardiac recurrences in postmyocardial infarction patients. Am 
Heart J 1984;108(2):237-48. 

 73 



57. Chaput LA, Adams SH, Simon JA, et al. Hostility predicts recurrent events 
among postmenopausal women with coronary heart disease. Am J Epidemiol 
2002;156(12):1092-9. 

58. Wenzel L, Glanz K, Lerman C. Stress, Coping, and Health Behavior. In: Glanz 
K, Rimer BK, Lewis FM, editors. Health Behavior and Health Education. 
Theory, Research, and Practice. Third ed. San Francisco: John Wiley & Sons, 
Inc.; 2002. p. 210-39. 

59. Shen BJ, McCreary CP, Myers HF. Independent and mediated contributions of 
personality, coping, social support, and depressive symptoms to physical 
functioning outcome among patients in cardiac rehabilitation. J Behav Med 
2004;27(1):39-62. 

60. Rafanelli C, Roncuzzi R, Milaneschi Y, Tomba E, Colistro MC, Pancaldi LG, Di 
Pasquale G. Stressful life events, depression and demoralization as risk factors 
for acute coronary heart disease. Psychother Psychosom 2005;74(3):179-84. 

61. Norrman S, Stegmayr B, Eriksson M, Hedback B, Burell G, Brulin C. Depressive 
mood after a cardiac event: gender inequality and participation in rehabilitation 
programme. Eur J Cardiovasc Nurs 2004;3(4):295-302. 

62. Schuster PM, Waldron J. Gender differences in cardiac rehabilitation patients. 
Rehabil Nurs 1991;16(5):248-53. 

63. Eaker ED, Packard B, Wenger NK, Clarkson TB, Tyroler HA. Coronary artery 
disease in women. Am J Cardiol 1988;61(8):641-4. 

64. Brezinka V, Dusseldorp E, Maes S. Gender differences in psychosocial profile at 
entry into cardiac rehabilitation. J Cardiopulm Rehabil 1998;18(6):445-9. 

65. Schron EB, Pawitan Y, Shumaker SA, Hale C. Health quality of life differences 
between men and women in postinfarction study. Circulation 1991;84 (Suppl. 
II):245. 

66. Bjorntorp P, Rosmond R. The metabolic syndrome--a neuroendocrine disorder? 
Br J Nutr 2000;83 Suppl 1:S49-57. 

67. Eller NH, Netterstrom B, Allerup P. Progression in intima media thickness--the 
significance of hormonal biomarkers of chronic stress. 
Psychoneuroendocrinology 2005;30(8):715-23. 

68. Gidron Y, Gilutz H, Berger R, Huleihel M. Molecular and cellular interface 
between behavior and acute coronary syndromes. Cardiovasc Res 
2002;56(1):15-21. 

69. Task Force of the European Society of Cardiology and the North American 
Society of Pacing and Electrophysiology. Heart rate variability: standards of 
measurement, physiological interpretation and clinical use. Circulation 
1996;93(5):1043-65. 

70. Cerutti S, Bianchi AM, Mainardi LT. Spectral analysis of the heart rate 
variability signal. In: Malik M, Camm AJ, editors. Heart Rate Variability. 
Armonk, NY: Futura; 1995. p. 63-74. 

71. Balanescu S, Corlan AD, Dorobantu M, Gherasim L. Prognostic value of heart 
rate variability after acute myocardial infarction. Med Sci Monit 
2004;10(7):CR307-15. 

 74 



72. Dekker JM, Crow RS, Folsom AR, Hannan PJ, Liao D, Swenne CA, Schouten 
EG. Low heart rate variability in a 2-minute rhythm strip predicts risk of 
coronary heart disease and mortality from several causes: the ARIC Study. 
Atherosclerosis Risk In Communities. Circulation 2000;102(11):1239-44. 

73. Janszky I, Ericson M, Mittleman MA, Wamala S, Al-Khalili F, Schenck-
Gustafsson K, Orth-Gomer K. Heart rate variability in long-term risk 
assessment in middle-aged women with coronary heart disease: The Stockholm 
Female Coronary Risk Study. J Intern Med 2004;255(1):13-21. 

74. Vigo DE, Nicola Siri L, Ladron De Guevara MS, et al. Relation of depression to 
heart rate nonlinear dynamics in patients > or =60 years of age with recent 
unstable angina pectoris or acute myocardial infarction. Am J Cardiol 
2004;93(6):756-60. 

75. Carney RM, Freedland KE, Stein PK, Skala JA, Hoffman P, Jaffe AS. Change in 
heart rate and heart rate variability during treatment for depression in patients 
with coronary heart disease. Psychosom Med 2000;62(5):639-47. 

76. Vrijkotte TG, van Doornen LJ, de Geus EJ. Effects of work stress on ambulatory 
blood pressure, heart rate, and heart rate variability. Hypertension 
2000;35(4):880-6. 

77. Kop WJ, Verdino RJ, Gottdiener JS, O'Leary ST, Bairey Merz CN, Krantz DS. 
Changes in heart rate and heart rate variability before ambulatory ischemic 
events. J Am Coll Cardiol 2001;38(3):742-9. 

78. Keltikangas-Jarvinen L, Heponiemi T. Vital exhaustion, temperament, and 
cardiac reactivity in task-induced stress. Biol Psychol 2004;65(2):121-35. 

79. Gonzalez MA, Selwyn AP. Endothelial function, inflammation, and prognosis 
in cardiovascular disease. Am J Med 2003;115 Suppl 8A:99S-106S. 

80. Miller GE, Freedland KE, Carney RM, Stetler CA, Banks WA. Pathways linking 
depression, adiposity, and inflammatory markers in healthy young adults. Brain 
Behav Immun 2003;17(4):276-85. 

81. Danesh J, Lewington S, Thompson SG, et al. Plasma fibrinogen level and the 
risk of major cardiovascular diseases and nonvascular mortality: an individual 
participant meta-analysis. Jama 2005;294(14):1799-809. 

82. Lee KW, Blann AD, Lip GY. Inter-relationships of indices of endothelial 
damage/dysfunction [circulating endothelial cells, von Willebrand factor and 
flow-mediated dilatation] to tissue factor and interleukin-6 in acute coronary 
syndromes. Int J Cardiol 2005. 

83. von Kanel R, Frey K, Fischer J. Independent relation of vital exhaustion and 
inflammation to fibrinolysis in apparently healthy subjects. Scand Cardiovasc J 
2004;38(1):28-32. 

84. Raikkonen K, Lassila R, Keltikangas-Jarvinen L, Hautanen A. Association of 
chronic stress with plasminogen activator inhibitor-1 in healthy middle-aged 
men. Arterioscler Thromb Vasc Biol 1996;16(3):363-7. 

85. Vrijkotte TG, van Doornen LJ, de Geus EJ. Work stress and metabolic and 
hemostatic risk factors. Psychosom Med 1999;61(6):796-805. 

 75 



86. Alessi MC, Juhan-Vague I. Contribution of PAI-1 in cardiovascular pathology. 
Arch Mal Coeur Vaiss 2004;97(6):673-8. 

87. Juhan-Vague I, Alessi MC, Morange PE. Hypofibrinolysis and increased PAI-1 
are linked to atherothrombosis via insulin resistance and obesity. Ann Med 
2000;32 Suppl 1:78-84. 

88. Thogersen AM, Soderberg S, Jansson JH, et al. Interactions between fibrinolysis, 
lipoproteins and leptin related to a first myocardial infarction. Eur J Cardiovasc 
Prev Rehabil 2004;11(1):33-40. 

89. van der Bom JG, de Knijff P, Haverkate F, et al. Tissue plasminogen activator 
and risk of myocardial infarction. The Rotterdam Study. Circulation 
1997;95(12):2623-7. 

90. Haffner S, Cassells HB. Metabolic syndrome - a new risk factor of coronary 
heart disease? Diabetes Obes Metab 2003;5(6):359-70. 

91. Alberti KG, Zimmet PZ. Definition, diagnosis and classification of diabetes 
mellitus and its complications. Part 1: diagnosis and classification of diabetes 
mellitus provisional report of a WHO consultation. Diabet Med 1998;15(7):539-
53. 

92. Yudkin JS, Juhan-Vague I, Hawe E, et al. Low-grade inflammation may play a 
role in the etiology of the metabolic syndrome in patients with coronary heart 
disease: the HIFMECH study. Metabolism 2004;53(7):852-7. 

93. Devaraj S, Rosenson RS, Jialal I. Metabolic syndrome: an appraisal of the pro-
inflammatory and procoagulant status. Endocrinol Metab Clin North Am 
2004;33(2):431-53, table of contents. 

94. Rajecki M, Pajunen P, Jousilahti P, Rasi V, Vahtera E, Salomaa V. Hemostatic 
factors as predictors of stroke and cardiovascular diseases: the FINRISK '92 
Hemostasis Study. Blood Coagul Fibrinolysis 2005;16(2):119-24. 

95. Yarnell J, McCrum E, Rumley A, Patterson C, Salomaa V, Lowe G, Evans A. 
Association of European population levels of thrombotic and inflammatory 
factors with risk of coronary heart disease: the MONICA Optional Haemostasis 
Study. Eur Heart J 2005;26(4):332-42; discussion 17-8. 

96. Weyer C, Yudkin JS, Stehouwer CD, Schalkwijk CG, Pratley RE, Tataranni PA. 
Humoral markers of inflammation and endothelial dysfunction in relation to 
adiposity and in vivo insulin action in Pima Indians. Atherosclerosis 
2002;161(1):233-42. 

97. Juhan-Vague I, Morange P, Christine Alessi M. Fibrinolytic function and 
coronary risk. Curr Cardiol Rep 1999;1(2):119-24. 

98. Abdella NA, Mojiminiyi OA, Moussa MA, Zaki M, Al Mohammedi H, Al Ozairi 
ES, Al Jebely S. Plasma leptin concentration in patients with Type 2 diabetes: 
relationship to cardiovascular disease risk factors and insulin resistance. Diabet 
Med 2005;22(3):278-85. 

99. Canatan H, Bakan I, Akbulut M, Baydas G, Halifeoglu I, Gursu MF. 
Comparative analysis of plasma leptin levels in both genders of patients with 
essential hypertension and healthy subjects. Endocr Res 2004;30(1):95-105. 

 76 



100. Taniguchi A, Fukushima M, Nakai Y, et al. Soluble E-selectin, leptin, 
triglycerides, and insulin resistance in nonobese Japanese type 2 diabetic 
patients. Metabolism 2005;54(3):376-80. 

101. Otero M, Lago R, Lago F, Casanueva FF, Dieguez C, Gomez-Reino JJ, Gualillo 
O. Leptin, from fat to inflammation: old questions and new insights. FEBS Lett 
2005;579(2):295-301. 

102. Shamsuzzaman AS, Winnicki M, Wolk R, et al. Independent association 
between plasma leptin and C-reactive protein in healthy humans. Circulation 
2004;109(18):2181-5. 

103. Soderberg S, Olsson T, Eliasson M, Johnson O, Ahren B. Plasma leptin levels are 
associated with abnormal fibrinolysis in men and postmenopausal women. J 
Intern Med 1999;245(5):533-43. 

104. Soderberg S, Ahren B, Jansson JH, Johnson O, Hallmans G, Asplund K, Olsson 
T. Leptin is associated with increased risk of myocardial infarction. J Intern 
Med 1999;246(4):409-18. 

105. Ramasubbu R. Insulin resistance: a metabolic link between depressive disorder 
and atherosclerotic vascular diseases. Med Hypotheses 2002;59(5):537-51. 

106. Bjorntorp P. Do stress reactions cause abdominal obesity and comorbidities? 
Obes Rev 2001;2(2):73-86. 

107. Koertge JC, Ahnve S, Schenck-Gustafsson K, Orth-Gomer K, Wamala SP. Vital 
exhaustion in relation to lifestyle and lipid profile in healthy women. Int J 
Behav Med 2003;10(1):44-55. 

108. Keltikangas-Jarvinen L, Ravaja N, Raikkonen K, Hautanen A, Adlercreutz H. 
Relationships between the pituitary-adrenal hormones, insulin, and glucose in 
middle-aged men: moderating influence of psychosocial stress. Metabolism 
1998;47(12):1440-9. 

109. Kop WJ, Gottdiener JS, Tangen CM, et al. Inflammation and coagulation factors 
in persons > 65 years of age with symptoms of depression but without evidence 
of myocardial ischemia. Am J Cardiol 2002;89(4):419-24. 

110. Sandoval DA, Davis SN. Leptin: metabolic control and regulation. J Diabetes 
Complications 2003;17(2):108-13. 

111. Cooper AF, Jackson G, Weinman J, Horne R. Factors associated with cardiac 
rehabilitation attendance: a systematic review of the literature. Clin Rehabil 
2002;16(5):541-52. 

112. Jackson L, Leclerc J, Erskine Y, Linden W. Getting the most out of cardiac 
rehabilitation: a review of referral and adherence predictors. Heart 
2005;91(1):10-4. 

113. De Backer G, Ambrosioni E, Borch-Johnsen K, et al. European guidelines on 
cardiovascular disease prevention in clinical practice. Third Joint Task Force of 
European and other Societies on Cardiovascular Disease Prevention in Clinical 
Practice (constituted by representatives of eight societies and by invited 
experts). Atherosclerosis 2004;173(2):381-91. 

 77 



114. Dusseldorp E, van Elderen T, Maes S, Meulman J, Kraaij V. A meta-analysis of 
psychoeduational programs for coronary heart disease patients. Health Psychol 
1999;18(5):506-19. 

115. Smith TW, Ruiz JM. Psychosocial influences on the development and course of 
coronary heart disease: current status and implications for research and 
practice. J Consult Clin Psychol 2002;70(3):548-68. 

116. Rees K, Bennett P, West R, Davey SG, Ebrahim S. Psychological interventions 
for coronary heart disease. Cochrane Database Syst Rev 2004(2):CD002902. 

117. Friedman M, Thoresen CE, Gill JJ, et al. Alteration of type A behavior and its 
effect on cardiac recurrences in post myocardial infarction patients: summary 
results of the recurrent coronary prevention project. Am Heart J 
1986;112(4):653-65. 

118. Frasure-Smith N, Lesperance F, Prince RH, et al. Randomised trial of home-
based psychosocial nursing intervention for patients recovering from 
myocardial infarction. Lancet 1997;350(9076):473-9. 

119. Frasure-Smith N, Lesperance F, Gravel G, Masson A, Juneau M, Bourassa MG. 
Long-term survival differences among low-anxious, high-anxious and 
repressive copers enrolled in the Montreal heart attack readjustment trial. 
Psychosom Med 2002;64(4):571-9. 

120. Cossette S, Frasure-Smith N, Lesperance F. Clinical implications of a reduction 
in psychological distress on cardiac prognosis in patients participating in a 
psychosocial intervention program. Psychosom Med 2001;63(2):257-66. 

121. Berkman LF, Blumenthal J, Burg M, et al. Effects of treating depression and low 
perceived social support on clinical events after myocardial infarction: the 
Enhancing Recovery in Coronary Heart Disease Patients (ENRICHD) 
Randomized Trial. Jama 2003;289(23):3106-16. 

122. Schneiderman N, Saab PG, Catellier DJ, et al. Psychosocial treatment within sex 
by ethnicity subgroups in the Enhancing Recovery in Coronary Heart Disease 
clinical trial. Psychosom Med 2004;66(4):475-83. 

123. Ornish D, Brown SE, Scherwitz LW, et al. Can lifestyle changes reverse 
coronary heart disease? The Lifestyle Heart Trial. Lancet 1990;336(8708):129-
33. 

124. Toobert DJ, Glasgow RE, Nettekoven LA, Brown JE. Behavioral and 
psychosocial effects of intensive lifestyle management for women with 
coronary heart disease. Patient Educ Couns 1998;35(3):177-88. 

125. Morrin L, Black S, Reid R. Impact of duration in a cardiac rehabilitation 
program on coronary risk profile and health-related quality of life outcomes. J 
Cardiopulm Rehabil 2000;20(2):115-21. 

126. Frasure-Smith N, Lesperance F. Depression--a cardiac risk factor in search of a 
treatment. Jama 2003;289(23):3171-3. 

127. Eliasson M, Evrin P-E, Lundblad D, Asplund K, Rånby M. Influence of gender, 
age and sampling time on plasma fibrinolytic variables and fibrinogen. A 
population study. Fibrinolysis 1993;7:316-23. 

 78 



128. Huhtasaari F, Asplund K, Stegmayr B, Lundberg V, Wester P. Trends in 
cardiovascular risk factors in the Northern Sweden MONICA study. Who are 
the winners? Cardiovasc Risk Factors 1993;3:215-21. 

129. Burell G, Granlund B. Women's hearts need special treatment. Int J Behav Med 
2002;9(3):228-42. 

130. Burell G. Group psychotherapy in project New Life: Treatment of coronary 
prone behavior in coronary bypass graft surgery patients. In: Allan R, Scheidt S, 
editors. Heart & Mind. The Practice of Cardiac Psychology. Washington DC: 
American Psychological Association; 1996. p. 291-310. 

131. Julkunen J, Saarinen T, Idanpaan-Heikkila U, Sala R. Efficacy of inpatient and 
outpatient cardiac rehabilitation: a randomised controlled trial. Helsinki; 2000. 

132. Pearlin LI, Schooler C. The structure of coping. J Health Soc Behav 
1978;19(1):2-21. 

133. Cohen S, Mermelstein R, Kamarck T, Hoberman HM. Measuring the functional 
components of social support. In: Sarason IG, Sarason BR, editors. Social 
support: Theory, research and applications. Dordrecht: Martinus Nijhoff 
Publishers; 1985. p. 73-94. 

134. Appels A, Hoppener P, Mulder P. A questionnaire to assess premonitory 
symptoms of myocardial infarction. Int J Cardiol 1987;17(1):15-24. 

135. Svanborg P, Asberg M. A new self-rating scale for depression and anxiety states 
based on the Comprehensive Psychopathological Rating Scale. Acta Psychiatr 
Scand 1994;89(1):21-8. 

136. Svanborg P, Asberg M. Psykiatrisk egenbedomning (CPRS-S-A). En 
sjalvskattningsskala for angest- och depressions-syndrom. Helsingborg: H. 
Lundbeck AB; 1995. 

137. Cantril H. The pattern of human concerns. New Brunswick. N.J.: Rutgers 
University Press; 1965. 

138. Andrews FM, Withey SB. Social indicators of well-being: American's 
perceptions of life quality. New York: Plenum; 1976. 

139. Wamala SP, Mittleman MA, Schenck-Gustafsson K, Orth-Gomer K. Potential 
explanations for the educational gradient in coronary heart disease: a 
population-based case-control study of Swedish women. Am J Public Health 
1999;89(3):315-21. 

140. Czajkowski SM, Terrin M, Lindquist R, et al. Comparison of preoperative 
characteristics of men and women undergoing coronary artery bypass grafting 
(the Post Coronary Artery Bypass Graft [CABG] Biobehavioral Study). Am J 
Cardiol 1997;79(8):1017-24. 

141. McEwen J. The Nottingham Health Profile. In: Walker SR, Rosser RM, editors. 
Quality of life: assessment and applicaton. Oxford: MTP Press; 1988. p. 95-111. 

142. Hunt S, Wiklund I. Cross-cultural variation in the weighting of health 
statements: a comparison of English and Swedish valuations. Health Policy 
1987;8:227-35. 

 79 



143. Bucquet D, Condon S, Ritchie K. The French Version of the Nottingham Health 
Profile. A comparison of items weights with those of the source version. Soc Sci 
Med 1990;7:829-35. 

144. Erdman RAM, Passchier J, Kooijman M, Stronks DL. The Dutch Version of the 
Nottingham Health Profile: Investigations of Psychometric Aspects. Psych Rep 
1993;72:1027-35. 

145. Wiklund I, Dimenas E. [The Swedish version of the Nottingham Health Profile. 
A questionnaire for the measurement of health-related quality of life] 
The Nottingham Health Profile--a measure of health-related quality of life. 
Lakartidningen 1990;87(18):1575-6. 

146. Tibblin G, Tibblin B, Peciva S, Kullman S, Svardsudd K. "The Goteborg quality 
of life instrument"--an assessment of well-being and symptoms among men 
born 1913 and 1923. Methods and validity. Scand J Prim Health Care Suppl 
1990;1:33-8. 

147. Svardsudd K, Tibblin G. Is quality of life affecting survival? The study of men 
born in 1913. Scand J Prim Health Care Suppl 1990;1:55-60. 

148. Tibblin G, Svardsudd K, Welin L, Erikson H, Larsson B. Quality of life as an 
outcome variable and a risk factor for total mortality and cardiovascular disease: 
a study of men born in 1913. J Hypertens Suppl 1993;11(4):S81-6. 

149. Werngren-Elgstrom M, Dehlin O, Iwarsson S. Aspects of quality of life in 
persons with pre-lingual deafness using sign language: subjective wellbeing, ill-
health symptoms, depression and insomnia. Arch Gerontol Geriatr 
2003;37(1):13-24. 

150. Butcher JN, Dahlstrom WG, Graham JR, Tellegren A, Kaemmer B. MMPI-2: 
Minnesota Multiphasic Personality Inventory-2, Manual for Administration 
and Scoring. Minneapolis, Minn: University of Minnesota Press; 1989. 

151. Kawachi I, Sparrow D, Spiro A, 3rd, Vokonas P, Weiss ST. A prospective study 
of anger and coronary heart disease. The Normative Aging Study. Circulation 
1996;94(9):2090-5. 

152. Schill T, Wang S. Correlates of the MMPI-2 anger content scale. Psychol Rep 
1990;67(3 Pt 1):800-2. 

153. Spielberger CD, Gorush R, Lushene R, Vagg P, Jacobs G. State-Trait Anxiety 
Inventory for adults. Palo Alto (CA): Consulting Psychologists Press; 1983. 

154. Dohrenwend BS, Krasnoff L, Askenasy AR, Dohrenwend BP. Exemplification of 
a method for scaling life events: The PERI life events scale. J Health Soc Behav 
1978;19:205-29. 

155. Rosengren A, Orth-Gomer K, Wedel H, Wilhelmsen L. Stressful life events, 
social support, and mortality in men born in 1933. Bmj 1993;307(6912):1102-5. 

156. Levy JC, Matthews DR, Hermans MP. Correct homeostasis model assessment 
(HOMA) evaluation uses the computer program. Diabetes Care 
1998;21(12):2191-2. 

157. Marple SL. Digital Spectral Analysis with Applications. Englewoord Cliffs, NJ: 
Prentice-Hall; 1987. 

 80 



158. Wickholm M, Fridlund B. Women's health after a first myocardial infarction: a 
comprehensive perspective on recovery over a 4-year period. Eur J Cardiovasc 
Nurs 2003;2(1):19-25. 

159. Posternak MA, Zimmerman M. Short-term spontaneous improvement rates in 
depressed outpatients. J Nerv Ment Dis 2000;188(12):799-804. 

160. Posternak MA, Miller I. Untreated short-term course of major depression: a 
meta-analysis of outcomes from studies using wait-list control groups. J Affect 
Disord 2001;66(2-3):139-46. 

161. Levin LA, Perk J, Hedback B. Cardiac rehabilitation--a cost analysis. J Intern 
Med 1991;230(5):427-34. 

162. Soderman E, Lisspers J, Sundin O. Depression as a predictor of return to work in 
patients with coronary artery disease. Soc Sci Med 2003;56(1):193-202. 

163. Juhan-Vague I, Alessi MC, Mavri A, Morange PE. Plasminogen activator 
inhibitor-1, inflammation, obesity, insulin resistance and vascular risk. J 
Thromb Haemost 2003;1(7):1575-9. 

164. Pearson TA, Mensah GA, Alexander RW, et al. Markers of inflammation and 
cardiovascular disease: application to clinical and public health practice: A 
statement for healthcare professionals from the Centers for Disease Control and 
Prevention and the American Heart Association. Circulation 2003;107(3):499-
511. 

165. Mallamaci F, Cuzzola F, Tripepi G, Cutrupi S, Parlongo S, Tripepi R, Zoccali C. 
Gender-dependent differences in plasma leptin in essential hypertension. Am J 
Hypertens 2000;13(8):914-20. 

166. Huikuri HV, Makikallio TH. Heart rate variability in ischemic heart disease. 
Auton Neurosci 2001;90(1-2):95-101. 

167. Niemela MJ, Airaksinen KE, Huikuri HV. Effect of beta-blockade on heart rate 
variability in patients with coronary artery disease. J Am Coll Cardiol 
1994;23(6):1370-7. 

168. Kjekshus JK. Importance of heart rate in determining beta-blocker efficacy in 
acute and long-term acute myocardial infarction intervention trials. Am J 
Cardiol 1986;57(12):43F-9F. 

169. Jakobsen J, Hauksson P, Vestergaard P. Heart rate variation in patients treated 
with antidepressants. An index of anticholinergic effects? Psychopharmacology 
(Berl) 1984;84(4):544-8. 

170. Rechlin T. Decreased R-R variation: a criterium for overdosage of tricyclic 
psychotropic drugs. Intensive Care Med 1995;21(7):598-601. 

171. Roose SP, Laghrissi-Thode F, Kennedy JS, et al. Comparison of paroxetine and 
nortriptyline in depressed patients with ischemic heart disease. Jama 
1998;279(4):287-91. 

172. Siepmann M, Grossmann J, Muck-Weymann M, Kirch W. Effects of sertraline 
on autonomic and cognitive functions in healthy volunteers. 
Psychopharmacology (Berl) 2003;168(3):293-8. 

 81 



173. Jurca R, Church TS, Morss GM, Jordan AN, Earnest CP. Eight weeks of 
moderate-intensity exercise training increases heart rate variability in sedentary 
postmenopausal women. Am Heart J 2004;147(5):e21. 

174. Gregoire J, Tuck S, Yamamoto Y, Hughson RL. Heart rate variability at rest and 
exercise: influence of age, gender, and physical training. Can J Appl Physiol 
1996;21(6):455-70. 

175. Glassman AH, O'Connor CM, Califf RM, et al. Sertraline treatment of major 
depression in patients with acute MI or unstable angina. Jama 2002;288(6):701-
9. 

176. Sauer WH, Berlin JA, Kimmel SE. Selective serotonin reuptake inhibitors and 
myocardial infarction. Circulation 2001;104(16):1894-8. 

177. Serebruany VL, Glassman AH, Malinin AI, et al. Platelet/endothelial 
biomarkers in depressed patients treated with the selective serotonin reuptake 
inhibitor sertraline after acute coronary events: the Sertraline AntiDepressant 
Heart Attack Randomized Trial (SADHART) Platelet Substudy. Circulation 
2003;108(8):939-44. 

178. Sauer WH, Berlin JA, Kimmel SE. Effect of antidepressants and their relative 
affinity for the serotonin transporter on the risk of myocardial infarction. 
Circulation 2003;108(1):32-6. 

179. Kristofferzon ML, Lofmark R, Carlsson M. Perceived coping, social support, and 
quality of life 1 month after myocardial infarction: a comparison between 
Swedish women and men. Heart Lung 2005;34(1):39-50. 

180. Linden W. Psychological treatments in cardiac rehabilitation: review of 
rationales and outcomes. J Psychosom Res 2000;48(4-5):443-54. 

181. Vaccarino V, Parsons L, Every NR, Barron HV, Krumholz HM. Sex-based 
differences in early mortality after myocardial infarction. National Registry of 
Myocardial Infarction 2 Participants. N Engl J Med 1999;341(4):217-25. 

182. Vaccarino V, Krumholz HM, Yarzebski J, Gore JM, Goldberg RJ. Sex differences 
in 2-year mortality after hospital discharge for myocardial infarction. Ann 
Intern Med 2001;134(3):173-81. 

183. Rosengren A, Thelle DS, Koster M, Rosen M. Changing sex ratio in acute 
coronary heart disease: data from Swedish national registers 1984-99. J Intern 
Med 2003;253(3):301-10. 

 

 82 


