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Abstract  

The Secondary Prevention in Uppsala Primary healthcare project (SUPRIM) was a 

randomized controlled trial in which coronary heart disease patients attended a stress 

management program that had elements of cognitive behavioral therapy. During 94 months of 

follow-up there was a 45% reduction of recurrent myocardial infarctions (MI) in the 

intervention group. This paper examined whether (1) hostility and time urgency, (2) 

depression and (3) vital exhaustion decreased more in the intervention group than in the 

control group during the SUPRIM trial. Data that were collected from 5 points of 

measurement over 24 months were analyzed with multi-linear regression. The intervention 

had a small significant effect on hostility and time urgency. The major cardiovascular effects 

from the intervention applied possibly only to a subgroup, requiring further studies.  

 Keywords: stress management, behavioral therapy, CHD, hostility, time urgency, 

depression, vital exhaustion. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

Populärvetenskaplig sammanfattning 

Psykosociala faktorer är associerade med kranskärlssjukdom. Exempel på dessa är ilska, 

utmattning och depression. Man vet inte säkert hur de bidrar till hjärtinfarkter. Föreslagna 

mekanismer är att blodplättar blir mer aktiva och att kärlen blir mer förkalkade. I SUPRIM-

studien i Uppsala fick patienter som haft hjärtinfarkt lära sig att hantera stress och minska sin 

ilska. När man följde patienterna under flera år märkte man att nya hjärtinfarkter var nästan 

hälften så vanliga bland de som lärde sig att hantera stress jämfört med patienterna i 

kontrollgruppen. Det här examensarbetet undersöker om stress-hanteringsprogrammet i 

SUPRIM minskade ilska, utmattning och depression. Slutsatsen är att det skedde en liten 

minskning av ilska, men ingen förändring av de två andra faktorerna. En tänkbar förklaring 

till kombinationen av det blygsamma resultatet vad gäller ilska och den tydliga effekten på 

återinfall i hjärtinfarkt är att en avgränsad grupp bland dom som gick stress-

hanteringsprogrammet kan ha haft större nytta av det. En frågeställning som skulle vara 

intressant att undersöka i framtiden är om dom som minskade sin ilska mest hade också färre 

hjärtinfarkter än de övriga. 
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Background  

The risk of developing an acute myocardial infarction (AMI) is influenced by psychosocial 

factors. In the INTERHEART study roughly 15,000 cases of myocardial infarction were 

compared to an almost equal number of controls across 52 countries (Yusuf et al., 2004). A 

composite factor was created by combining estimates for depression, locus of control, 

perceived stress at work or at home, financial stress and stressful life events. The authors 

found that the odds ratio for the association of the composite psychosocial factor to a first 

myocardial infarction was 2.67 (99% CI = 2.21 to 3.22, p < .001) after adjustments were 

made for age, sex and traditional risk factors. Also long-term mortality after AMI seems to be 

affected by psychosocial factors. A cohort of 4024 AMI patients responded during 

hospitalization to the Perceived Stress Scale, a questionnaire on stress in the preceding four 

weeks (Arnold, Smolderen, Buchanan, Li, & Spertus, 2012). Those scoring in the top two 

quintiles had higher all-cause mortality during the subsequent 2 years (12.9% vs. 8.6%, log-

rank p < .001). Hazard ratio (HR) was 1.42 (95% CI = 1.15 to 1.76, p = .001) after 

adjustment for social factors, comorbidities including depressive symptoms and severity of 

AMI.  

The rest of this section will cover depression, vital exhaustion, components of type A 

behavior, earlier psychological interventions, psychosocial gender differences and finally the 

SUPRIM trial. Depression has been extensively researched with regard to coronary heart 

disease (CHD). According to a review 20% of the CHD patients had severe and 1/3 had mild 

to moderate depression (Thombs et al., 2006). In a meta-analysis of eleven cohort studies 

Rugulies (2002) reached the conclusion that the relative risk (RR) of developing AMI or 

coronary death associated to depressive symptoms was 1.64 (95% CI = 1.29 to 2.08, p < 

.001). A cohort study with 5888 individuals that were followed for ten years by Win et al. 

(2011) showed that physical inactivity mediated a considerable part of the effect of depression 

on cardiovascular mortality, but depression still had a significant independent impact. The 

patophysiological mechanisms are not established, but there are indications that depressed 

have an increased platelet reactivity, impaired endothelial function and decreased heart rate 

variability (Carney et al., 2005; Sherwood, Hinderliter, Watkins, Waugh, & Blumenthal, 

2005; Shimbo et al., 2002). Adverse behavior contributing to CHD has also been associated 

with depression, for instance smoking and non-compliance to medication (Carney, Freedland, 

Miller, & Jaffe, 2002). Vital exhaustion refers to a combination of physical and mental 

fatigue, resignation and irritability. In the Atherosclerosis Risk In Communities (ARIC) 

prospective cohort 12,895 middle-aged men and women were followed for 12 years (Williams 

et al., 2010). High scores on the Maastricht Questionnaire, the fourth quartile, had a HR for 

AMI or cardiac death of 1.46 (95% CI= 1.20 to 1.79, p = .0002) after adjustments for 

cardiovascular risk factors. A dose-response relationship was found with a significantly 

higher probability of adverse outcome in the fourth quartile as compared to the first quartile. 

It is possible that vital exhaustion is associated with a higher variability in fibrinolysis, which 

might contribute to development of AMI (van Diest, Hamulyák, Kop, van Zandvoort, & 

Appels, 2002). Vroege, Zuidersma and De Jonge performed a factor analysis on the scores
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 from the Maastricht Questionnaire and Becks Depression Inventory of 528 AMI patients 

(Vroege, Zuidersma, & de Jonge, 2012). The finding was that vital exhaustion had a 

significant overlap with the somatic-affective dimension of depression suggesting they are, in 

part, the same concept. Further, both were found to be associated with a risk of recurrent 

cardiovascular events the following two years. The type A behavior personality has several 

characteristics of which two have been singled out as possibly being more cardiotoxic than 

the others, namely hostility and time urgency. Barefoot proposed that hostility should be 

divided in a cognitive dimension with negative belief of other people, an affective component 

of anger and a behavioral component of aggression (as cited in Julkunen, Salonen, Kaplan, 

Chesney, & Salonen, 1994, p. 519). In a prospective study with 149 postmenopausal women 

subscales of cynicism and suppressed anger were administered followed by two coronary 

artery calcification (CAC) scans with an interval of 3 years (Low, Matthews, Kuller, & 

Edmundowicz, 2011). High scores on the subscale of cynicism were a statistically significant 

predictor of CAC progression after adjustments for traditional risk factors, but that was not 

the case with the tendency to keep anger in. A further analysis revealed a significant 

interaction between cynicism and suppressed anger, showing that the maximum progression 

of CAC was found in women with high scores in both scales. One proposed 

pathophysiological mechanism  is that hostility is associated with an increased reactivity in 

platelets (Shimbo et al., 2009). 

The Recurrent Coronary Prevention Project (RCPP) was a randomized controlled trial with 

about 1,000 mainly male post-myocardial patients in which the intervention consisted of 

cognitive behavioral therapy targeting type A behavior (Friedman et al., 1986). Type A 

behavior was evaluated three times over 4.5 years with videotaped structured interviews, self-

assessment questionnaires and in the intervention group also spousal questionnaires. Both 

randomization groups received cardiac counseling and, additionally, the intervention group 

had 29 sessions of behavioral counseling over 4.5 years, which included for instance training 

in muscle relaxation, instruction in how to change behavior and attitudes. Type A behavior 

dropped significantly in both randomization groups, but far more in the intervention group 

with 35.1% reducing their scores by 1 SD as compared to 9.8% of the controls (p < .0001). 

The cumulative rate of non-fatal myocardial infarctions and cardiac death over 4.5 years was 

far less (p < .005) in the intervention group, 12.9%, relative to the control group, 21.2%. 

Those in the intervention group that reduced their type A behavior by at least 1 SD during the 

first year had a far lower rate of cardiac events in the last 3.5 years of follow-up, 8.3%, in 

contrast to those that failed to change their behavior significantly (21.5%). Subsequent studies 

with type A behavior interventions had contradictory results (Lachar, 1993). Due to this parts 

of the type A concept were dismissed and later research has concentrated mainly on the 

component hostility (Chida & Steptoe, 2009). Cognitive behavioral therapy addressing 

hostility and time urgency has been a part of stress prevention studies that reduced cardiac 

events (Burell, 1996; Gulliksson et al., 2011; Orth-Gomér et al., 2009; Catrine Edström 

Plüsset al., 2011). One of these trials showed that a behavioral stress intervention combined 

with a physical exercise program was superior in cardiac outcome as compared to only 

physical exercise (C Edström Plüss, Karlsson, Wallen, Billing, & Held, 2008; Catrine
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 Edström Plüss et al., 2011).  Those of the 224 CHD patients who were randomized to the 

control group attended physical exercise sessions twice a week over 3 months, cardiac 

educational sessions and smokers were offered a cessation program. The intervention group 

received the same program as the control group and, additionally, 5 more days with physical 

training, 3 cooking sessions led by a dietician and 20 two-hour group sessions with stress 

management over a year. The stress intervention was essentially the same as the one used by 

Burell and Granlund (2002). During 5 years of follow-up there were significantly fewer MI in 

the intervention group, 12 patients (10.8%) versus 23 patients (20.3%), HR = 0.47; 95% CI = 

0.21 to 0.97; p = .047). As the blood lipid levels and exercise tests after 12 months had 

improved in both groups, but with no significant differences between the treatment and 

control group it is possible to argue that the stress management intervention was the reason 

why there were fewer MI in the intervention group. This trial and those mentioned above had 

interventions that were similar to that of the RCPP trial. Interventions with more sessions over 

a longer time span and with a focus on stress management seem to improve cardiac outcome 

more than trials of a shorter duration with fewer sessions focusing on stress prevention or 

depression (Berkman et al., 2003; Gulliksson et al., 2011; Jones & West, 1996; Orth-Gomér et 

al., 2009). 

Women and men with CHD differ concerning psychosocial suffering, psychosocial risk 

factors and the effect of measures, which has led to the insight that the interventions need to 

be gender adapted. In several studies women have stated a higher degree of exhaustion and 

depression than men (Frasure-Smith et al., 1997; Gulliksson et al., 2007). In a study with 

follow-up of individuals, who presented at an emergency department with chest pain and were 

discharged, women with and without cardiac disease stated more psychosomatic and 

psychological symptoms than men (Herlitz, Karlson, Wiklund, & Bengtson, 1995). Women 

also seem to be more sensitive regarding emotional stress and family relations as well as 

perceive more stress in family relations than at work (Hallman, Burell, Setterlind, Odén, & 

Lisspers, 2001; Horsten, Mittleman, Wamala, Schenck-Gustafsson, & Orth-Gomér, 2000). 

According to the Northern Sweden MONICA study the development of cardiac healthcare 

between the mid-eighties and the mid-nineties reduced the mortality among men but not 

women (Peltonen, Lundberg, Huhtasaari, & Asplund, 2000). A meta-analysis of psychosocial 

interventions between the 1970’s and the 2000’s showed the same tendency (Linden, Phillips, 

& Leclerc, 2007). There have also been observations that women participate less in cardiac 

rehabilitation (Cooper, Jackson, Weinman, & Horne, 2002). In trials with cognitive 

behavioral therapy group sessions it has been noted that in mixed gender groups men tend to 

be socially dominating while women become more reserved (Burell & Granlund, 2002). The 

insight that women and men have different needs has led to trials with separate groups and 

gender adjusted therapy programs. In those trials women have had significant improvements 

regarding cardiac outcome and psychosocial well-being (Burell & Granlund, 2002; Claesson 

et al., 2005; Gulliksson et al., 2011; Orth-Gomér et al., 2009). Two of these trials will be 

mentioned here in detail because they used the same measurement for hostility as well as vital 

exhaustion as in the present study and they are referred to in the discussion section. The 

fundamental parts of these two interventions were similar to those of the SUPRIM trial that
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 will be elaborated in the intervention section. Burell and Granlund did a pilot study in which 

23 female CHD patients during one year attended 20 two-hour sessions of stress management 

targeting anger, anxiety and depression with cognitive behavioral therapy (Burell & Granlund, 

2002). Hostility as measured by the Everyday Life Stress scale (ELSS) was 26.2 (SD = 6.9) at 

baseline and 16.0 (SD = 8.0) after 12 months (p < .001). Vital exhaustion was measured with 

the Maastricht Questionnaire and decreased from 21.8 (SD = 6.7) to 15.0 (SD = 8.0, p = 

.002). According to Gulliksson et al. (2007) a difference of 5 points in ELSS and vital 

exhaustion constitutes a major clinical change. As it was a small study with no control group 

the results should be interpreted with caution. The effects on depression were not disclosed. 

Women´s Hearts was a randomized controlled trial with 166 women who had confirmed 

ischemic heart disease (Claesson et al., 2005). The intervention was group-based behavioral 

therapy with 20 two-hour sessions over a year targeting stress. Both randomization groups 

scored lower for hostility and vital exhaustion after a year, but the improvement was 

significantly better in the therapy group (p = .006 and p = .03) with the average score for 

ELSS reduced from 20 to 13.5 and vital exhaustion from ~20 to ~12 (values were read in a 

graph). Depression scores improved in both groups with no significant difference between 

them.  

The Secondary Prevention in Uppsala Primary Health Care Project (SUPRIM) was a 

randomized controlled study with 362 men and women with CHD in which the control group 

received traditional care while the intervention group additionally participated in 20 two-hour 

sessions of stress prevention over a year. The participants were followed in average 94 

months and during this time the intervention group had a 45% lower rate of recurrent acute 

myocardial infarctions (HR = 0.55, 95% CI = 0.36 to 0.85, p = .007) when comparing with 

the control group after adjustment for social factors, cardiovascular risk factors and 

comorbidities. There was a distinct dose-response association between attendance rate at the 

intervention sessions and cardiovascular events during follow-up. There was no significant 

difference in all-cause mortality (Gulliksson et al., 2011). Further details about the method 

and intervention are described in the method section. 

A substudy of SUPRIM compared the participants at baseline with 1,038 matched referents 

from the general population. The patients were on an average no more depressed, stressed or 

exhausted than the referents (Gulliksson et al., 2007). This result may seem like a surprise, but 

it is not unique. In a recent Norwegian follow-up study the depression scores of 288 patients 

were compared with a reference population of more than 50,000 individuals. Already at the 

starting point, one week after AMI, there was no difference between the patients and referents 

(Hanssen, Nordrehaug, Eide, Bjelland, & Rokne, 2009). The authors of the Norwegian study 

reasoned that the improved psychosocial status, when comparing to studies made a decade 

earlier, may be due to a change in how patients regard AMI. Since the development of cardiac 

healthcare has decreased morbidity and mortality, the notion of having an AMI is possibly 

perceived as less threatening, which in turn lowers emotional reactivity. An alternative 

explanation regarding specifically the participants of SUPRIM is that they had more time to 

readjust psychosocially as their baseline measurement occurred between 3 and 12 months 

after the cardiac event. There are studies that show that depressive symptoms tend to decrease
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 during the first months after MI and some of them indicate different natural courses 

depending on initial level. Mayou et al. (2000) followed 347 patients and showed a decrease 

between 3 days and 3 months after MI among those that initially were deemed as emotionally 

distressed, that is with higher combined score for depression and anxiety on HADS, but there 

were no changes between 3 and 12 months. Martin, Lewin and Thompson (2003) followed 

335 patients and showed a decrease in HADS-D between 1 week and 6 weeks after MI, but no 

change between 6 weeks and 6 months. Schleifer et al. made interviews with 283 patients one 

week after MI and again 3 to 4 months later (1989). The results were that initial major 

depression, according to modified criteria close to DSM-III-R, tended to persist and that those 

who had minor depression at start remitted at a higher rate. A limitation to the interpretation 

of those results is that there was roughly a 30% loss to follow-up. It is also possible that there 

might have been a selection-bias in SUPRIM with patients feeling psychologically better 

more inclined to accept inclusion. Those who declined were not asked to fill in the 

psychosocial questionnaires so it is difficult to make such an evaluation. According to 

Gulliksson et al. the main reasons for not participating were long distance to the hospital or no 

time to spare (2011).  

Purpose and relevance 

There are psychosocial data from SUPRIM that have not been analyzed until now. The 

purpose of the present study is to use these data to answer the following questions at the 

intervals 6, 12, 18 and 24 months after the start of the intervention. 

Primary research question: 

1. Did hostility and time urgency decrease more in the intervention group than in the 

control group? 

Secondary research questions:  

2. Did vital exhaustion decrease more in the intervention group than in the control 

group? 

 

3. Did depressive mood decrease more in the intervention group than in the control 

group? 

 

These questions are interesting to investigate because they may reveal links in the mechanism 

of how the stress intervention of the SUPRIM-study reduced cardiac events. The results could 

be used in a future study to analyze whether changes in a certain psychosocial variable 

predicted a better output concerning mortality and cardiac events. This would in turn broaden  

the present evidence regarding pathological mechanisms and could perhaps be used to 

optimize the stress prevention program.
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Method 

Introduction 

The two articles concerning SUPRIM (Gulliksson et al., 2011; Gulliksson, Burell, Lundin, 

Toss, & Svärdsudd, 2007) constitute the framework of the present study and will be referred 

to as the original SUPRIM-study. The method section will to a large extent refer to these 

articles as the method is in part shared. 

Participants 

The participants of SUPRIM were recruited between May 1, 1996 and August 31, 2002. 

Follow-up was finished in 2008. The participants satisfied the following inclusion criteria: 

o 75 years or younger,  

o discharged within the past 12 months after an acute myocardial infarction (AMI), 

percutaneous coronary intervention (PCI) or a coronary artery bypass graft operation 

at the Uppsala University hospital,  

o living in the primary catchment area of the Uppsala University hospital, 

o referred back to the general practitioner within 12 months after the hospital admission,  

o not having participated earlier in similar programs,  

o being Swedish speaking,  

o agreeing to participation in the study and accepting random group allocation. 

The calculation of the sample size was based on the desired statistical power, 80%, and a 5% 

difference in recurrent CVD rate during at least 4 years of follow-up. The result was that 400 

cases were needed. All in all 812 individuals were considered for inclusion. 302 did not match 

the inclusion criteria and 148 declined, most often due to the distance to the hospital or lack of 

time. In the end 362 individuals, 85 women and 277 men, were included. The reasons for 

being admitted to hospital were distributed as follows: 185 (51.5%) for an AMI, 122 (33.7%) 

for coronary artery bypass grafting and 55 (15.2%) for a percutaneous coronary intervention. 

There were no significant differences regarding age, sex or diagnosis between included and 

excluded patients. No diagnosis differences were found between women and men who were 

included (Gulliksson et al., 2011). 

Design and randomization  

The design was a randomized and controlled trial. The randomization was straight and done 

with the SAS ”ranuni”-function that generated random numbers with equal probability. 192 

participants were allocated to the intervention group and 170 to the reference group. Only the 

study monitor, a secretary, had access to the safe where the randomization envelopes 

containing the individual group allocation were kept (Gulliksson et al., 2011). The study 

flowchart is shown in Figure 1(see Appendix I).  

Points of measurement and data collection
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The clinical measurements mentioned below are given only as background information. The 

present study will focus on three psychosocial variables. At 5 points of measurement – 

baseline, after 6, 12, 18 and 24 months respectively - the participants underwent a procedure 

consisting of  a physical examination, having blood samples taken, answering questionnaires 

on social background, lifestyle factors, current medication and psychosocial factors. The 

physical examination consisted of measurement of height, weight, abdomen diameter, waist 

circumference, systolic and diastolic blood pressure. The blood samples were analyzed for 

triglycerides, total cholesterol, high-density and low-density lipoproteins. At the baseline 

measurement data concerning previous occurrence of angina pectoris, diabetes mellitus, 

asthma, chronic obstructive pulmonary disease, stroke and peripheral arterial disease were 

also collected. The baseline measurement took place as soon as the patients were included in 

the study. There were no significant differences at baseline between the stress prevention and 

control group regarding tobacco, alcohol, physical activity, medical history and somatic risk 

factors (Gulliksson et al., 2011).  

Intervention 

All participants received traditional risk factor optimization and, additionally, the intervention 

group received stress prevention that was initiated as soon as the participants were included in 

the study. The inclusion criterion that the patients were referred back to the general 

practitioner was satisfied between 3 and 12 months after discharge from hospital. In 

consequence of this the duration between cardiac event and start of the stress prevention 

program varied among participants (Gulliksson et al., 2011). The intervention consisted of 5 

parts focusing on how to manage stress and decrease the experience of stress, time urgency 

and hostility.   

o Education: Information about CHD and treatment; emotional consequences of a 

coronary heart event; health and lifestyle; symptoms of stress; the association of 

stress and CHD.  

o Self-monitoring: Increased attention to muscular tension, heart rate and pain; 

observation of and reflection on behavior. This was achieved with diaries, 

systematical observation and group processes.   

o Skills training: Daily training of behavior to avoid reactions with anger, frustration 

and depression. Problem solving and communication was trained in and out of group.  

o Cognitive restructuring: Developing the ability to recognize negative, hostile and 

stress-triggering feelings and training self-talk to reduce stress reactions. Group 

discussions and self-monitoring of thoughts and attitudes were used to achieve this.   

o Spiritual development: Group discussions and reflection about quality of life, goals 

and values in order to see change as part of a greater whole. With the support of the 

group the participants developed self-esteem, optimism, trust and emotional intimacy. 

The participants kept a diary about experiences in daily life and the notes were used to design 

some elements of the stress prevention program. The assessment was made that the women
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 needed to strengthen their self-confidence and improve their ability to assert themselves 

while the men needed to address aggressive and hostile behavior (Gulliksson & Burell, 2011). 

The duration of the stress prevention program was 1 year and it comprised 20 two-hour group 

sessions. There were 5 to 9 participants in each group. Women and men attended separate 

groups. The sessions were led by experienced psychologists, nurses and a lay welfare worker 

who were all specially trained for this program. The therapists were supervised by the 

psychologist who had designed the intervention. The groups retained the same group leader 

during the whole program. The median attendance rate of the participants was 85% per 

session. Everyone attended at least one time and 8 individuals (4.2%) attended less than 50% 

of the sessions (Gulliksson et al., 2011).  

Outcome variables 

In the initial stages of the present study ten psychosocial variables from the SUPRIM study 

were considered. Some variables appeared as not being of sufficient quality or lacked 

background documentation. One important aspect was that the stress prevention program 

primarily targeted affective factors and the three variables that were chosen for analysis were 

all deemed as having that characteristic. The excluded variables were of a wide variety, for 

instance quality of life and the size of the social network. Data for the following psychosocial 

variables will be used in this study. The instruments measure change and have no cutoff-level 

or clinical grading. 

o Time urgency and hostility were measured with The Everyday Life Stress Scale 

(ELSS). 20 statements about stress behavior in daily life were ranked on a 4-degree 

scale (0-3) with higher points indicating a more stressful reaction (see Appendix VIII). 

The internal consistency of the 20 items is high (Cronbach’s alpha = .90) (Gulliksson 

et al., 2007). ELSS has been used in previous studies regarding stress prevention 

among women with CHD (Burell & Granlund, 2002; Claesson et al., 2005). 

According to Öhman, Burell, Ramund and Fleischman the scale correlated well with 

the videotaped structured interviews of RCPP (as cited in Orth-Gomér et al., 2009, p. 

26). 

o Vital exhaustion, that is physical and mental fatigue, increasing irritability as well as 

resignation were measured with what Koertge et al. referred to as an early version of 

the Maastricht Questionnaire (2002) that had been further modified by adding one 

more item. The item concerned thoughts about deceased relatives or friends. The 

participants responded to 19 questions on a 3-point scale (0-2) with higher points 

indicating a higher degree of vital exhaustion (see Appendix IX). The unmodified 

early version has high internal reliability (Cronbach´s alpha = .93) and correlates 

moderately (r = 0.66, p < .002) with the final version of the Maastricht Questionnaire 

(Koertge et al., 2002). Both the early version and the final version (see Appendix X) 

have been used in studies that associated vital exhaustion with myocardial infarction 

(Appels, Höppener, & Mulder, 1987; Koertge et al., 2002).  

o Depression was measured with The Depressive Mood Scale. The instrument consists 

of parts from the Hamilton Depression Scale and the Beck Depression Inventory and
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has been validated in a small clinical study (Anfält & Söderberg, 2010). The 

Depressive Mood Scale was compared to MADRS-S and the correlation between the 

scales was significant (Spearman’s rho = .79). The internal consistency was high 

(Cronbach’s alpha = .87). The Depressive Mood Scale has 20 items on a 4-point scale 

ranging from ”not at all” to ”completely”(see Appendix XI). 

Statistical analyses 

Multiple linear regression was performed by professor Kurt Svärdsudd in SAS 9.3 with the 

following dependent variables:  

o Everyday Life Stress Scale.  

o Maastricht Questionnaire. 

o Depressive Mood Scale.  

The option “proc glm” (procedure general linear model) was used in SAS. Data were 

analyzed over 5 points of measurement in 6-month intervals by age, sex, time and treatment 

group. No further adjustments were deemed necessary since the groups were randomized. 

Missing data were resolved by last value carried forward. There was no substitution of 

missing baseline values. The results of patients who died during the trial were included as 

long as they were alive. No imputations were made at the points of measurement following 

their death. 300 patients had complete psychosocial data. 4 patients did not participate in any 

of the follow-ups and thus have no values entered. Non-linearity of the variables was tested 

by adding the square of the time factor to the multi-linear regression. If both the time factor 

and its square were significant, then that would indicate non-linearity. This was not the case 

with any of the variables included in the present study. At baseline there was a statistically 

significant difference in the psychosocial scores between women and men, which called for 

an analysis of sex by randomization group (see Results). This bias was adjusted by controlling 

for sex in the analyses. Chi-square and two-tailed t-tests were calculated by the author in 

Excel 2010 (version 14). Effect size was measured with Cohen´s d that was calculated, 

according to the formula below, by using baseline and endline values. An effect size of 0.2 is 

considered small, 0.50 as moderate and 0.80 as large (Cohen, 1992). Significance in this study 

has been set at α=.05. 

    
 ̅   ̅ 

√
(    )  

  (    )  
 

     

 

The ethics of research 

The data being used in the present study were collected during the original SUPRIM-study 

that was vetted by the Regional Research Ethics Board with the following registration 

numbers 2007/026, UPS 9658 and UPS03305. The judgment is that no new vetting of 

research ethics is necessary for the present study.
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Results 

There were no significant differences between the stress prevention and control groups 

regarding age, sex, social status, educational level and baseline psychosocial scores (see Table 

1 in Appendix II) or when women and men were analyzed separately (see Table 2 in 

Appendix III). Hostility and time urgency decreased significantly more in the treatment group 

than in the control group (p = .009), but it also decreased in both groups as time passed (p < 

.001) (see Table 3 in Appendix IV and Figure 2 in Appendix V). Vital exhaustion was higher 

among women (p = .004) and the elderly (p = .015), but there was no treatment effect (see 

Figure 3 in Appendix VI). Women were more depressed (p = .008) and showed a greater 

variability than men with repeated instances of an increase in average scores followed by a 

decrease. Treatment did not lower the level of depression (see Figure 4 in Appendix VII). 

There was no statistically significant interaction betwen sex, treatment and time that would 

suggest a different treatment effect between men and women in any of the dependent 

measures (all ps > .05, data not shown). There was a significant relationship between 

attendance rate at stress management sessions and decrease of hostility (p = .003), but there 

was no association between attendance rate and levels of vital exhaustion or depression. The 

intra-group effect size for ELSS was d=-0.34 in the treatment group and d=-0.23 in the 

control group while the inter-group effect size was d=-0.07 in favor of the treatment group. 

The inter-sex effect sizes for vital exhaustion and depression were to the disadvantage of the 

women, d=0.54 and d=0.37. 

Discussion 

The following associations were statistically significant in the present study. Hostility and 

time urgency decreased significantly in both groups with time and significantly more in the 

intervention group than in the control group. Vital exhaustion increased with age and was 

higher among women. Women were more depressed than men. The findings that women are 

more depressed and exhausted than men are consistent with other studies (Frasure-Smith et 

al., 1997; Williams et al., 2010). The author could find only two other studies with behavioral 

interventions targeting stress in this patient category, with a similar duration and comparable 

measures. Both had only female patients. The women of the treatment group in the present 

study had lower hostility and time urgency from start and improved less over the first year 

than the women in the Women´s Hearts trial (Claesson et al., 2005) with an average ELSS 

score development from 18.6 to 17.1 vs. ~20 to ~13.5 (values were read in a graph). The same 

applies for the pilot study of Burell and Granlund (2002) in which the female patients during 

12 months reduced their average ELSS score from 26.2 to 16.0. The results for vital 

exhaustion cannot be compared in the strict sense because the present study used a modified 

early version of the scale while the other two trials used the final version, the difference being 

the number of items (19 vs. 21) and several of the items as such. Nonetheless a crude 

comparison may give a general idea of the differences between the studies. In the pilot study 

and the Women´s Hearts trial the average vital exhaustion score decreased from 21.8 to 15.0
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 and as read in the graph approximately 20 to 12 (Burell & Granlund, 2002; Claesson et al., 

2005). The corresponding change for the women in the intervention group of the present study 

during the first year was 18.1 to 16.7. Depression scores cannot be compared in detail as 

altogether different scales were used. The Women´s Hearts trial reported a decrease of 

depression in both randomization groups, but no significant treatment effect (Claesson et al., 

2005). The pilot study did not report the results for depression (Burell & Granlund, 2002). In  

the present study there was no significant improvement of depression among females in 

treatment. The conclusion is that the effect in the present study in reducing stress among 

women was modest relative to Women´s Hearts and the pilot study. The small effect on 

hostility and time urgency for both sexes in the present study as well as the lack of significant 

treatment effects regarding depression and vital exhaustion is possibly associated with the fact 

that the baseline psychosocial status of the participants was quite good as it did not differ 

from that of the roughly 1,000 matched referents (Gulliksson et al., 2007). However, the 

cardiac effect was considerable with 45% less recurrent acute myocardial infarctions in the 

intervention group (Gulliksson et al., 2011). This raises a possibility that the beneficial 

cardiac effects of the cognitive behavioral therapy were mediated by other factors than those 

measured in the present study. The other measurements that were done during the original 

study do not reveal a clear pathway. During the first 24 months of follow-up there were no 

significant differences between the treatment groups in alcohol use, there were small 

significant differences in smoking, blood pressure and blood lipid level; and finally no 

systematic differences in use of blood pressure-lowering drugs, lipid-lowering drugs or anti-

depressants (Gulliksson et al., 2011). On the other hand it is possible that a subgroup analysis 

of the participants in the intervention group could provide an answer. Two pieces of 

information might indicate this. The first one is that in the present study individual attendance 

rate at the intervention sessions was significantly associated with a decrease in hostility (p = 

.0028). The second is that according to Gulliksson et al. (2011) there was an almost linear 

relationship between individual attendance rate at stress management sessions and 

cardiovascular events during 8 years of follow-up. These two circumstances do not add up to 

the following conclusion of Friedman, but they are perhaps a hint in that direction. Friedman 

et al. (1986) found that the mortality rate in the intervention group of the RCPP trial was 

differentiated according to the size of the reduction of hostility, a larger decrease of the trait 

being associated with a significantly lower mortality rate. A possible future study regarding 

the data of SUPRIM could examine whether there was any association between the size of 

reduction in hostility on the one hand and cardiac events as well as mortality on the other 

hand. Such an analysis could be performed in both treatment and control groups to explore 

whether the same reduction in trait resulted in similar mortality rates, shedding light on 

whether the intervention had additional effects apart from reducing hostility. There are still 

blood samples left from the original SUPRIM study and it would be interesting if they were 

analyzed to see if the intervention had an impact on platelet function, catecholamines and 

inflammatory markers. For instance, whether a larger reduction of hostility was associated 

with a significantly larger change in platelet activity. It would also be exciting if a similar 

future stress intervention for cardiac patients would be carried out in combination with
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 repeated measurements of heart rate variability and in particular platelet function to further 

the investigation of pathological mechanisms. 

Regarding limitations the original SUPRIM study, which is the framework of the present 

research paper, was relatively small. On the other hand it is one of several studies with similar 

designs and similar benefical results. More and larger studies are needed, though, to firmly 

establish the effect of stress management interventions with behavioral elements on CHD 

patients. Although there were no differences between included and excluded patients with 

regard to age, sex or diagnosis as well as between the sexes (Gulliksson et al., 2011), the 

possibility of selection-bias cannot be excluded since the patients that declined to participate 

were not screened with psychosocial questionnaires. A matter of importance is substitution of 

missing data. There are complete data from about 80% of the patients, which is still good. The 

portion that participated in all follow-ups was approximately the same in both randomization 

groups when excluding the 5 deaths in the intervention group and the 10 deaths in the control 

group during the first 24 months, suggesting that the missing data are evenly distributed 

between the intervention and control group. However, absence from follow-up does not cover 

all missing data as there were participants that were present, but failed to turn in all 

questionnaires.The missing values were substituted by means of last observation carried 

forward. According to the European Medicines Agency (EMA, 2010) this method of 

substitution may give a conservative estimate in clinical trials regarding conditions that are 

expected to improve spontaneously, specifically depression. Hostility and time urgency after a 

myocardial infarction could be argued to be analogue to depression with regard to natural 

course. Although to a lesser extent than in the intervention group there was also a statistically 

significant decrease of hostility and time urgency in the control group of the Recurrent 

Coronary Prevention Project over the course of 4.5 years of follow-up (Friedman et al., 1986). 

In the Women´s Hearts trial there was a similar decline in the control group over 1 year, but it 

is unclear whether it reached statistical significance (Claesson et al., 2005). In the present 

study there was a statistically significant reduction of these traits over 2 years in the control 

group. This suggests that the consequence of using last observation carried forward in the 

present study may be underestimating the effect of treatment regarding hostility and time 

urgency. The effect of the intervention would be even further underestimated if most of the 

imputations were made in the intervention group. On the other hand, if the bulk of the 

imputations were in the control group, then the efficiency of the intervention would be 

overestimated. When this was being written the precise number and distribution of 

imputations were not available to the author of the present study. A limitation of 

methodological character is that the variable vital exhaustion was measured with a modified 

early version of the Maastricht Questionnaire instead of the final version (see Appendix IX 

and X). The author of the present study sent an email with an inquiry to professor Ad Appels, 

one of the creators of the Maastricht Questionnaire, including 5 of the items that are only 

found in the modified early version of the scale. Professor Appels replied that his impression 

was that these 5 items were related to depression instead of exhaustion (A. Appels, personal 

communication, October 26, 2013). As mentioned in the background section there are studies 

that suggest there is an overlap between vital exhaustion and depression (Vroege et al., 2012). 
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The choice of the early version of the questionnaire possibly increases the overlap in the 

measurements with a tilt towards depression. This implies that the results regarding vital 

exhaustion in the present study and the SUPRIM case-referent study (Gulliksson et al., 2007) 

might have lower validity. Another limitation in the present study is that it does not explore 

subgroups. No adjustment was made for the level of physical activity, which possibly could 

be a confounder. According to a review hostility in CHD patients can almost be cut by half 

with physical exercise (Lavie, Milani, O’Keefe, & Lavie, 2011). The baseline level of 

physical activity was according to the original SUPRIM case-referent study significantly 

higher among the men, both cases and referents, but there was no difference regarding level of 

hostility between the sexes (Gulliksson et al., 2007). The baseline scores of hostility for the 

women and men in the treatment group of the present study were almost identical (18.6 and 

18.2) and the regression analysis showed no difference in treatment effect between women 

and men. This could indicate that physical activity was of less importance concerning 

hostility, but an analysis with adjustment for physical activity is necessary to bring clarity. 

The women of the present study were more depressed at baseline and throughout the trial, but 

it is uncertain whether that can be linked to the lower level of physical activity. In a recent 

Cochrane review there was no statistically significant effect of physical exercise on 

depression when considering only studies of high quality and a small effect in long-term 

studies (Cooney et al., 2013). Further, the degree of depression among the participants can 

only be assessed in relation to the approximately 1,000 referents of the case-referent study by 

Gulliksson et al. (2007) as the instrument for measurement was novel and has no clinical 

cutoff-level.  
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Appendices 

Appendix I  

 

 

 

 

450 Excluded

     302 Did not meet inclusion criteria

     148 Declined participation

192 Allocated to receive stress prevention 170 Allocated to control group

192 Received allocated intervention

184 Participated ≥50%

173 Participated ≥75%

189 Participated 164 Participated

     0 Deceased      0 Deceased

     3 Other no-show reason      6 Other no-show reason

181 Participated 153 Participated

     0 Deceased      1 Deceased

  11 Other no-show reason   16 Other no-show reason

177 Participated 152 Participated

     2 Deceased       5 Deceased

  13 Other no-show reason    13 Other no-show reason

174 Participated 147 Participated

      3 Deceased      7 Deceased

   15 Other no-show reason   16 Other no-show reason

174 Participated 147 Participated

     5 Deceased    10 Deceased

   13 Other no-show reason    13 Other no-show reason

164 Participated in all follow-ups 136 Participated in all follow-ups

     1 Participated in none      3 Participated in none

192 Analyzed 170 Analyzed

      0 Excluded from analysis      0 Excluded from analysis

24-month follow-up

24-month outcome 

812 Assessed for eligibility

362 Randomized

Baseline examination

6-month follow-up

12-month follow-up

18-month follow-up

Figure 1. Trial flowchart for inclusion, randomization and follow-up 

(Gulliksson et al., 2011, p. 135) 
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Stress prevention Control χ 2 , t -value p -value

Age, mean (SD) 62.0 (7.8) 61.0 (8.4) t  = -1.19 .23

Sex, n  χ 2  = 0.37 .55

Females 42 41

Males 149 125

Social status, n  χ
2

 = 0.36 .55

Married/ cohabiting 151 133

Never married/ 

widow/er / divorced
40 30

Highest educational level, n χ 2  = 3.32 .34

Compulsory school 68 63

Vocational training 62 58

High school 22 10

College or university 39 32

Variables, mean (SD)

Everyday life stress scale 18.3 (8.5) 19.0 (8.8) t  = 0.76 .45

Vital exhaustion 13.2 (8.4) 13.4 (8.0) t  = 0.12 .90

Depressive mood 17.8 (10.1) 18.0 (10.6) t  = 0.21 .83
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Table 1. Baseline characteristics of randomization groups. SD = standard deviation. 
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Appendix III 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Stress prevention Control t -value p -value

Variables, mean (SD)

Women

Everyday life stress scale 18.6 (8.2) 16.4 (8.0) -1.22 .22

Vital exhaustion 18.1 (8.0) 15.5 (6.6) -1.55 .13

Depressive mood 22.9 (10.0) 19.9 (9.4) -1.41 .16

Men

Everyday life stress scale 18.2 (8.6) 19.8 (8.9) 1.54 .12

Vital exhaustion 11.8 (8.0) 12.6 (8.3) 0.75 .45

Depressive mood 16.3 (9.7) 17.4 (11.0) 0.85 .40

Table 2. Baseline characteristics by sex and treatment group.  SD = standard deviation. 
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Table 3. Psychosocial unadjusted scores in the intervention and control  groups over 24 months.  m = average. SD = standard deviation.  
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Stress 

Prevention Controls

Stress 

Prevention Controls

Stress 

Prevention Controls

Stress 

Prevention Controls

Stress 

Prevention Controls

(n=189) (n=160) (n=181) (n=152) (n=177) (n=151) (n=174) (n=147) (n=173) (n=146)

m (SD) m (SD) m (SD) m (SD) m (SD) m (SD) m (SD) m (SD) m (SD) m (SD)

Age                       

p -value

Sex                      

p -value

Time                    

p -value

Treatment    

p -value

Everyday Life 

Stress: 

Hostility, time 

urgency

18.3 (8.4) 19.0 (8.7) 17.4 (7.9) 18.5 (8.5) 16.2 (7.8)

Time = 0 Time = 6 months Time= 12 months Time= 18 months Time = 24 months

.508 <.001 .009

Maastricht 

Questionnaire: 

Vital 

exhaustion

13.2 (8.0) 13.4 (7.9) 13.4 (8.0) 13.5 (8.2) 12.7 (8.0) 13.4 (8.2)

17.4 (8.1) 16.1 (7.2) 17.2 (7.6) 15.5 (7.7) 17.1 (8.6) .159

.100 .064

Depressive 

Mood: 

Depression

17.8 (9.7) 18.0 (10.5) 18.7 (10.5) 18.7 (10.4) 17.8 (10.7) 18.9 (10.8) 18.0 (10.8)

12.3 (8.1) 13.3 (7.5) 12.4 (8.3) 13.1 (8.5) .015 .004

.12718.6 (10.4) 17.5 (11.3) 18.5 (10.5) .987 .008 .770



24 

 

0

2

4

6

8

1 0

1 2

1 4

1 6

1 8

2 0

2 2

H o s tility , t im e  u rg e n c y

M o n th s  a fte r  B a s e lin e

S tre s s  P re v e n tio n

C o n tro l

B L 6 1 2 1 8 2 4

 

Appendix V 

 

 

 

 

 

 

 

 
 

 

Figure 2. Hostility and time urgency adjusted scores in the randomization groups  
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Figure 3. Vital exhaustion adjusted scores in the randomization groups 
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Figure 4. Depressive mood adjusted scores in the randomization groups 
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Appendix VIII 

Everyday Life Stress Scale 

 Almost 

never 

Sometimes Often Almost 

always 

1. I feel pressed for time.     

2. I move fast as if I was in a hurry.     

3. I really dislike to stand in lines.     

4. Other drivers irritate me.     

5. I am winded up and push myself.     

6. I do not have patience with people that do things 

slowly. 

    

7. I compete with myself and others.     

8. I do two or more things at the same time.     

9. I feel irritated or upset.     

10. I talk fast and emphasize my speech.     

11. I realize that I am hurrying even though I have 

plenty of time. 

    

12. People that are fumbling or are sloppy irritate me.     

13. I eat fast and I am the first to finish eating.     

14. When I am talking to others I like to have the last 

word and convince the others that I am right. 

    

15. I have outbursts of irritation or anger.     

16. When I am talking to others I am thinking about 

other things than those we are talking about. 

    

17. It is difficult for me to “do nothing”.     

18. I interrupt others when they talk.     

19. Mistakes by other people irritate me.     

20. People around me tell me to wind down and take it 

easier. 
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Appendix IX 

Modified early version of the Maastricht Questionnaire 

 

In the past 3 months, how often have you: Never Sometimes Often 

1. Felt very tired?    

2. Noticed a loss of self-confidence?    

3. Felt that you haven´t accomplished as much as you used 

to? 

   

4. Felt that you have come to a ‘dead end’?    

5. Felt more listless than before?    

6. Felt that you can´t cope with everyday problems as well as 

you used to? 

   

7. Felt that your body is like a battery that is losing its power?    

8. Felt dejected?    

9. Felt that you don´t have as much control over yourself as 

you used to? 

   

10. Felt you ought to accomplish more hadn´t you felt so weak 

all over? 

   

11. Noticed it took longer than usual getting started?    

12. Noticed that you are thinking about deceased relatives and 

friends? 

   

13. Felt no one can help you with your most profound 

problems? 

   

14. Felt less satisfied with yourself?    

15. Felt less capable of doing something useful?    

16. Noticed that little things irritate you more lately than they 

used to? 

   

17. Sometimes wished you were dead?    

18. Noticed you don´t want to leave the house to go and see 

someone? 

   

19. Noticed you have become more quiet and tranquil?    
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Appendix X 

Final version of the Maastricht Questionnaire 

 Yes ? No 

1. Do you often feel tired?    

2. Do you often have trouble falling asleep?    

3. Do you wake up repeatedly during the night?    

4. Do you feel weak all over?    

5. Do you have the feeling that you have not been accomplishing much 

lately? 

   

6. Do you have the feeling that you can´t cope with everyday problems as 

well as you used to? 

   

7. Do you believe that you have come to a ‘dead end’?    

8. Do you lately feel more listless than before?    

9. I enjoy sex as much as ever.    

10. Have you experienced a feeling of hopelessness recently?    

11. Does it take more time to grasp a difficult problem than it did a year ago?    

12. Do little things irritate you more lately than they used to?    

13. Do you feel you want to give up trying?    

14. I feel fine.    

15. Do you sometimes feel that your body is like a battery that is losing its 

power? 

   

16. Would you want to be dead at times?    

17. Do you have the feeling these days that you just don´t have what it takes 

any more? 

   

18. Do you feel dejected?    

19. Do you feel like crying sometimes?    

20. Do you ever wake up with a feeling of exhaustion and fatigue?    

21. Do you have increasing difficulty in concentrating on a single subject for 

long? 
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Appendix XI 

The Depressive Mood Scale 

 

 Not at 

all 

Not 

quite 

Quite Completely 

1. I feel depressed or sad.     

2. I feel anxious.     

3. I feel that I have nothing to look forward to.     

4. I don´t appreciate things the way I used to.     

5. I am disappointed with myself.     

6. I have a feeling that something negative will 

happen to me. 

    

7. I feel it would be better if I were dead.     

8. I am less interested in people than I used to be.     

9. It is diffult for me to make decisions.     

10. It takes more of an effort getting started and 

doing something. 

    

11. I get tired more easily now than before.     

12. I feel tired almost all the time.     

13. I have difficulties falling asleep.     

14. My sleep is disturbed and I do not sleep well.     

15. I need to sleep much more than before.      

16. I have difficulties concentrating.     

17. I think that my memory has become worse.     

18. I am less interested in sex than I used to be.     

19. I have difficulties with pains or aches.     

20. I am concerned about my health.     

 

  


