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Introduction: Health-related quality of life (HRQoL) is an important treatment target in patients with coronary heart disease (CHD) and is associated with poor outcomes. Therefore, it is of clinical importance to identify the key determinants of HRQoL among these patients. There is, however, limited knowledge of how a comprehensive set of psychosocial factors influence HRQoL. We aimed to determine the relative associations of clinical and psychosocial factors with mental and physical components of HRQoL in a sample of CHD outpatients.

Methods: This cross-sectional study included 1,042 patients 2–36 (mean 16) months after a CHD event recruited from two general Norwegian hospitals with a combined catchment area making up 7% of the Norwegian population, representative with regards to demographic and clinical factors. We collected data on HRQoL, demographics, comorbidities, coronary risk factors, and psychosocial factors. HRQoL was assessed using the Short Form 12 (SF12), which comprises a Mental Component Scale (MCS), and the Physical Component Scale (PCS). Crude and multi-adjusted linear regression analyses were used to investigate the association between covariates and MCS and PCS.

Results: Mean age was 61 [standard deviation (SD) 10] years, 20% were females, 18% had type D personality, 20% significant depression symptoms, 14% significant symptoms of anxiety whereas 45% reported insomnia. The presence of type D personality (β: −0.19), significant symptoms of depression (β: −0.15), and the presence of insomnia (β: −0.13) were negatively associated with MCS, but not PCS in multi-adjusted analyses. The presence of chronic kidney disease (β: −0.11) was associated with reduced MCS, whereas the presence of chronic obstructive pulmonary disease (β: −0.08) and low physical activity (β: −0.14) were negatively associated with PCS. Younger age was associated with lower MCS, whereas older age was associated with lower PCS.

Discussion: We conclude that Type D personality, depressive symptoms, insomnia, and chronic kidney disease were the strongest determinants of the mental component of HRQoL. Assessing and managing these psychological factors among CHD outpatients may improve their mental HRQoL.
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1. Introduction

The increased survival rates after coronary heart disease (CHD) events, such as myocardial infarction, and an aging population result in more patients living with chronic coronary syndrome (Mensah et al., 2017). CHD remains a leading cause of Disability Adjusted Life Years worldwide (Roth et al., 2020). This has led to an increased need for effective secondary prevention. Living with CHD may lead to a life with disability, which is closely related to reductions in health-related quality of life (HRQoL) (Xie et al., 2008; Mols et al., 2009; Palacios et al., 2016). HRQoL is a generic assessment of mental and physical health and is often used to estimate the burden of diseases and treatments (Ware and Gandek, 1998). Whereas interventional studies and studies of prognostic factors in CHD patients have mainly focused on end-points in terms of major adverse cardiac events (Visseren et al., 2021), there is limited knowledge about how a comprehensive set of factors affect HRQoL cross-sectionally in CHD outpatients (Palacios et al., 2018).

Sociodemographic and clinical factors such as low education (Muhammad et al., 2014), somatic comorbidities (i.e., chronic heart failure, transient ischemic attack) (McBurney et al., 2002), and low drug adherence (McBurney et al., 2002) have been associated with poor HRQoL as assessed with the Short- Form 12 (SF12) HRQoL questionnaire in CHD patients. On the other hand, studies on the association between both sociodemographic, clinical, and a comprehensive set of psychosocial factors and HRQoL are sparse. Only a limited number of relevant factors have been studied so far with assessments made within the first year after the index event (McBurney et al., 2002; Palacios et al., 2018; Christensen et al., 2020; Mayer et al., 2020). Increasing symptoms of anxiety and depression have been associated with both lower scores on the MCS subscale and the PCS subscale of SF12 (Muhammad et al., 2014; Palacios et al., 2016) and total score of Short-Form 36 (SF36) in CHD patients (Mayer et al., 2020). Furthermore, Type D (“distressed”) personality has been associated with reduced cardiovascular disease-specific quality of life in CHD patients (Jo et al., 2019). Type D personality is defined as a combination of the personality traits Negative Affectivity (NA) and Social Inhibition (SI) (Denollet, 2005) and has been associated with cardiovascular risk factors as well as with negative prognosis (Denollet, 2000; Kupper and Denollet, 2018). NA is a propensity to experience negative emotions, while SI is a tendency to inhibit self-expression in social situations (Denollet, 2005).

More recently, insomnia has also been identified as being highly prevalent in CHD patients with estimates ranging from 36% to 45% (Coryell et al., 2013; Da Costa et al., 2017; Frøjd et al., 2021). We have also identified insomnia as a key factor for poor prognosis in CHD outpatients (Frøjd et al., 2022). Insomnia is characterized by difficulties with sleep initiation, maintenance, or non-restorative sleep, coupled with daytime impairment (American Psychiatric Association, 2000). There are some studies indicating an association between insomnia symptoms and reductions in HRQoL in the general population (Tang et al., 2017; Franquelo-Morales et al., 2018; Matsui et al., 2021). However, to the best of our knowledge, no previous studies have investigated the impact of insomnia on mental and physical components of HRQoL in CHD patients.

Importantly, no previous studies have focused on the relative importance of insomnia, Type-D personality, anxiety, and depression on the mental and physical components of HRQOL. These psychosocial factors overlap and are multidirectionally related (De Smedt et al., 2014; Le Grande et al., 2016; Javaheri and Redline, 2017). Reduced HRQoL is an important target for treatment and is associated with adverse clinical outcomes (Westin et al., 2005). There is a need to know the relative importance on HRQoL to better tailor future interventional studies targeting the most important factors important to HRQoL. Therefore, we aimed to determine the relative importance of these factors on mental and physical HRQoL in CHD outpatients. We hypothesized that potentially modifiable psychosocial variables (e.g., anxiety, depression, and insomnia) as well as lower age would be key determinants independently associated with reduced MCS in CHD outpatients. Moreover, we hypothesized that depression, as well as increasing age, low education, and, somatic comorbidities (e.g., congestive heart failure and transient ischemic attack) would be associated with reduced PCS in this population.



2. Materials and methods


2.1. Study design and population

The NORwegian CORonary prevention study (NOR-COR) is a cross-sectional study. An in-depth description of methods and baseline characteristics has been published elsewhere (Munkhaugen et al., 2016). Patients aged 18–80 years with a first or recurrent coronary event, defined as acute myocardial infarction and/or a revascularization procedure coronary artery bypass grafting or percutaneous coronary intervention, were evaluated for eligibility, based on hospital discharge lists between 2011 and 2014. Patients were recruited from two general Norwegian hospitals (Drammen and Vestfold) with a combined catchment area of 380,000 inhabitants, making up 7% of the Norwegian population. The catchment area is representative of the Norwegian population with regards to demographic and clinical factors (Munkhaugen et al., 2016). Some patients had several coronary events, and the index event was defined as the last event recorded prior to the time of study inclusion. Briefly, 1,789 patients (18–80 years) with acute myocardial infarction and/or a revascularization procedure were evaluated for study participation. Flow chart with inclusion and exclusion criteria is shown in Figure 1. Four hundred twenty-three patients were found not eligible. The remaining 1,367 eligible patients were invited to participate, of whom 240 declined participation. Moreover, 85 patients had missing data on SF12. Hence 1,042 patients were included in the present study 2–36 (median 16) months after the index event.


[image: image]

FIGURE 1
Study flow chart. CABG, coronary artery bypass grafting; PCI, percutaneous coronary intervention; SF-12, Short form 12.




2.2. Ethics

All participants gave signed informed consent before participation. The study was approved by The Regional Committee of Ethics in Medical Research (2013/1885).



2.3. Measures

Demographic and clinical data collected from the hospital records at the time of study inclusion were: Age, gender, coronary index diagnosis, ≥1 coronary event prior to the index event, participation in cardiac rehabilitation, other somatic comorbidities (i.e., stroke/transitory ischemic attack, peripheral artery disease, chronic kidney disease, heart failure, chronic obstructive pulmonary disease, inflammatory disease) and a diagnosis of diabetes.

A comprehensive self-report questionnaire comprised assessments of: living alone (yes/no), current smoking (defined as daily smokers at time of study inclusion), physical activity (defined as physical activity less than once a week) (Kurtze et al., 2008), eating fish (low intake was defined as less than three times a week), risk of obstructive sleep apnea; Berlin Questionnaire; (Munkhaugen et al., 2016), and taking sleep medication in the previous week (yes/no).

Health-related quality of life was assessed using the SF12, which is a 12-item questionnaire yielding two subscales: the MCS and the PCS (Ware et al., 1996). The MCS comprises items of vitality, social functioning, role-emotional and mental health. The PCS consists of items related to general physical functioning, role-physical, bodily pain, and general health (Ware et al., 1996). Scores of the MCS and PCS were calculated according to a standard scoring algorithm (Ware et al., 1995). SF12 has been validated in CHD patients (Mols et al., 2009) and Norwegian normative data exist (Gandek et al., 1998). In the NORCOR study, the 4-week test–retest reliability was 0.77 for PCS and 0.89 for MCS (Peersen et al., 2017).

Symptoms of anxiety and depression were assessed with the Hospital Anxiety and Depression Scale (HADS), which consist of two seven-item subscales (Zigmond and Snaith, 1983). Items are answered on four-point Likert scales ranging from 0 to 3. One subscale assesses anxiety symptoms (HADS-A) and the other subscale assesses depressive symptoms (HADS-D). A score of ≥8 on either of these two subscales was used as a cut-off value for clinically significant symptoms of anxiety or depression (Bjelland et al., 2002). The Norwegian version of the HADS has satisfactory psychometric properties, including in CHD populations (Bjelland et al., 2002). In the NORCOR study, the 4-week test–retest reliability was 0.92 for HADS-A and 0.94 for HADS-D (Peersen et al., 2017). Cronbach’s alphas were 0.83 for HADS-A, and 0.77 for HADS-D in the present study.

The type D Personality Scale (DS14) consists of two seven-item subscales assessing negative affectivity (NA) and social inhibition (SI) (Denollet, 2005). Items are answered on 5-point Likert scales ranging from 0 to 4. Type D personality is defined as having a score ≥10 on both the NA and SI subscales. The Norwegian version has been validated in CHD patients, with a test–retest reliability of 0.90 (SI subscale) and 0.91 (NA subscale) [over a 1-month period (Peersen et al., 2017)]. Cronbach’s alphas were 0.87 for the NA subscale and 0.83 for the SI subscale in the present study.

The Bergen Insomnia Scale (BIS) is a six-item questionnaire based on the criteria for the clinical diagnosis of insomnia described in the Diagnostic and Statistical manual, 4th version (Pallesen et al., 2008). The first four items enquire about difficulties with sleep initiation, maintenance of sleep, awakenings in the morning, and non-restorative sleep. A 30-min cut-off value is used for items one to three. Items five and six assess daytime impairment and dissatisfaction with sleep. Items are scored as number of days per week (0–7), yielding a continuous sum score from 0 to 42 (BIS sum score) increasing with symptom severity. The BIS questionnaire may also be used as a diagnostic tool (insomnia vs. no insomnia). Three days or more on items one, two, three or four combined with 3 days or more on items five or six indicate a diagnosis of insomnia. These were categorized as having “insomnia” whereas those who did not fulfill these criteria were categorized as insomnia negative (insomnia yes/no). The BIS has normative Norwegian data for comparison and adequate psychometric properties (Pallesen et al., 2008). In the NORCOR study, the 4-week test–retest reliability of the BIS was 0.92 (Peersen et al., 2017), and the Cronbach’s alpha was 0.88.

The standardized clinical examination included: Assessment of systolic and diastolic blood pressures using a validated digital sphygmomanometer (Welch Allyn WA Connex ProBP 3400), height (nearest 0.5 cm) and weight (nearest 0.5 kg), waist circumference (nearest 0.5 cm) as well as blood sampling including high-sensitivity C-reactive protein and low-density lipoprotein cholesterol (both analyzed with Architect ci16200, Abbott Laboratories, Abbott Park, IL, USA).



2.4. Statistics

Frequencies (%) and means with standard deviations (SD) were used for descriptive statistics, with chi-square tests to compare frequencies and independent samples t-test to test group differences.

To identify the subset of predictors in which all were significant when multi-variably controlled, a two-step elimination procedure was used to fit a linear regression model. Most variables presented in Table 1 were included in the first step. However, we did not include sleep medication in the past week as this may mediate the possible insomnia and QoL association. Nor did we include BIS, HADS-A, and HADS-D sum scores as the dichotomous variables (insomnia present, HADS-A or HADS-D ≥ 8 and Type-D personality present) were considered to be more clinically valid and could be easily applied and interpreted. Two supplementary tables including crude estimates for all included predictor variables for MCS and PCS are included in the Supplementary Tables 3, 4. The p-value was set at <0.10 for crude estimates to be included in the multi-adjusted model (second step). Age and sex were forced into final models (second step) after the elimination procedure had been completed (regardless of their level of significance), on the assumption that these variables would be putative confounders. To investigate the sensitivity of the enter model we also performed backward and forward stepwise regressions. We also calculated internal consistency for each questionnaire with standardized Cronbach’s alpha. A p-value < 0.05 was considered statistically significant in all analyses. The statistical analysis was performed using SPSS version 28.


TABLE 1    Characteristics.
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3. Results

Baseline demographic, clinical and psychosocial characteristics in the study population are shown in Table 1. Mean age was 61 (SD 10) years, and 20% were females. Myocardial infarction was the index event in 806 patients (79%), while 211 patients (21%) had stable or unstable angina. Mean scores for SF12 subscales were 47 (SD 6) for MCS and 39 (SD 5) for PCS.

The results from crude and multi-adjusted linear regression analyses are presented in Table 2 for MCS and in Table 3 for PCS. The independent multi-adjusted covariates associated with reduced MCS were the presence of chronic kidney disease, insomnia, significant symptoms of depression and the presence of type D personality. Increased age at index event and longer duration between the index event and follow-up were associated with increased MCS. For reduced PCS, the independent multi-adjusted covariates were increased age, longer duration between the index event and follow-up, the presence of chronic obstructive pulmonary disease, and physical inactivity. The adjusted R2 was 0.18 for the MCS model and 0.05 for the PCS model.


TABLE 2    Mental component score regressed on study factors by linear regression analysis.
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TABLE 3    Physical component score regressed on study factors by linear regression analysis.
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Sensitivity analyses in terms of stepwise backward and forward regressions (for MCS and PCS) hardly changed the estimates in the multi-adjusted models (data not shown), and the same independent multi-adjusted covariates remained significant.

Compared to SF12 responders, SF12 non-responders were older at the index event (mean years 64 vs. 61), were more often females (31 vs. 20%), reported lower education (78 vs. 70%), and reported higher prevalence rates of psychosocial variables (HADS-A, HADS-D, Type-D personality and insomnia) (Supplementary Table 1). Low to moderate correlations (0.00–0.46) were found between HRQoL (MCS and PCS) and psychological variables (HADS-A, HADS-D, Type-D, and insomnia) (Supplementary Table 2).



4. Discussion

In this cross-sectional study among CHD outpatients, we identified different determinants associated with the mental and physical component subscales of HRQoL. Type D personality, significant symptoms of depression, and insomnia were negatively associated with MCS in multi-adjusted analyses. Moreover, the presence of chronic kidney disease was also associated with reduced MCS, while increasing age and longer duration since index event were associated with increased MCS. Increasing age and longer duration since the index CHD event, the presence of chronic obstructive pulmonary disease, and low physical activity were all negatively associated with PCS. In total, the clinical and psychological variables explained 18% of the variance in scores of the mental component of HRQoL whereas these variables only explained 5% of the variance in scores of the physical component.


4.1. Study factors associated with MCS and PCS

Interestingly, type D personality, depression, and insomnia all remained significant in the final multi-adjusted model, which may indicate that all three factors are particularly independently important for the mental health component of HRQoL. Type D personality showed the strongest association with MCS in the multi-adjusted model, which supports the importance of type D personality as a key factor in reduced quality of life in CHD patients (Jo et al., 2019). Furthermore, our results of increased HADS-D being significantly correlated with reduced MCS scores are in line with those of previous studies (Muhammad et al., 2014).

We identified an association between the presence of insomnia diagnosis and reduced MCS, which is a novel finding. Two previous studies in CHD patients have reported that lower sleep quality, assessed with the Pittsburgh Sleep Quality Index (PSQI) (Buysse et al., 1989), was associated with lower quality of life as assessed by the EuroQol Questionnaire (Mei et al., 2021) and the Quality of Life after Myocardial Infarction Questionnaire (Shen et al., 2022). However, PSQI assesses sleep quality, which differs from insomnia diagnosis as assessed by the BIS. Moreover, different HRQoL questionnaires may assess different features, e.g., scores on the five dimensions in the EuroQol Questionnaire correlated low with the scores on the MCS and PCS of SF12 in CHD patients (De Smedt et al., 2014).

Surprisingly, the crude association between anxiety and the MCS score was no longer significant in multi-adjusted analyses. This contrasts the result of a previous study, which reported HADS-A scores to be associated with reduced MCS scores in CHD patients (Muhammad et al., 2014), even though that study reported lower mean scores of HADS-A and a lower prevalence rate of significant symptoms of anxiety (3% with HADS-A ≥ 8) together with a higher level of MCS compared to our study (Muhammad et al., 2014). Caseness of HADS-A and HADS-D have also been associated with reduced general HRQoL (SF36) in another study (Mayer et al., 2020). However, none of the previous studies adjusted for Type D personality and insomnia. Hence, we cannot confidently exclude anxiety as an important factor for mental HRQoL.

Despite a comprehensive set of study factors, our final model, which included age, time since index event and chronic kidney disease, in addition to the above-mentioned psychosocial variables, only explained 18% of the variance in the MCS scores. It is unknown which other potential factors could explain the remaining variance in MCS. In comparison, the study by Muhammad et al. (2014) found that HADS-A, HADS-D and age explained 33% of the variance in MCS scores in CHD patients. Furthermore, chronic kidney disease was associated with reduced MCS in our study, which is the first to report such a result among CHD patients. However, a similar finding has been reported in a in pre-dialytic chronic kidney disease patients (Alhaji et al., 2018) in which an association between chronic kidney disease and reduced PCS was also reported.

We identified physical inactivity, chronic obstructive pulmonary disease, increasing age and time since index event, as being significantly associated with PCS. Our model final modelonly explained 5% of the variance in PCS. This is surprisingly low with the comprehensive set of variables included in our study. Of particular interest, HADS-D was not associated with PCS. In contrast, Muhammad et al. (2014) found education and HADS-D to be associated with PCS in a multi-adjusted model which explained 22% of the variance in PCS.

Other studies on SF12 and SF36 in CHD patients have reported results both in line with, but also contradicting, our results (McBurney et al., 2002; Muhammad et al., 2014; Palacios et al., 2016; Mayer et al., 2020). Increasing age was associated positively with MCS and negatively with PCS in our study, in line with what was found in population-based studies (Gandek et al., 1998; Matsui et al., 2021). Mean MCS in our CHD population is lower than the normative data whereas the PCS scores are larger (Gandek et al., 1998). Our analysis yielded lower mean MCS (47 vs. 58) and mean PCS (39 vs. 48) compared with results from a study in CHD outpatients from Singapore (Muhammad et al., 2014). Furthermore, there is a clear discrepancy between the variables that were associated with MCS and PCS in our study, even though mental and physical quality of life most likely are closely correlated. However, the scoring algorithm of SF12 specifically has been designed to minimize this correlation (Ware et al., 1994).



4.2. Secondary prevention of CHD and HRQoL

Secondary prevention of CHD should focus on increasing HRQoL. Our study identified a novel finding of insomnia together with type D personality and depression being important to the mental aspects of HRQoL in CHD outpatients. This raises the question as to how many of these variables would optimally need to be targeted to improve the mental aspects of HRQoL? A recent Cochrane review reported an effect of cardiac rehabilitation on PCS and MCS, however, only 9 out of 47 studies incorporated psychological interventions and the authors questioned the clinical significance. Psychosocial interventions alone (or in addition to exercise) may improve HRQoL but have not been sufficiently tested in CHD patients (Dibben et al., 2021). Thus, at this stage, it is unclear which are the main factors to target in psychosocial intervention to improve HRQoL in these patients. Our study results indicate that managing type D personality, depression, and insomnia may all be important for the mental aspects of HRQoL in CHD patients. A recent Cochrane review found cognitive-behavioral therapy (CBT) for depression in CHD patients to decrease depression symptoms and improve short (<1 month post-treatment) and long term (>6 months post-treatment) MCS scores with moderate effect sizes (Tully et al., 2021). In the general population, CBT for chronic insomnia and medication (<4 weeks) for short-term insomnia are recommended (Riemann et al., 2017). A recent meta-analysis showed a moderate effect of CBT for chronic insomnia on quality of life, however, the effect in CHD patients were not reported (Alimoradi et al., 2022). Unfortunately, there is no recommended intervention for type D personality (ref). However, for depression in type D patients, psychotherapy has been recommended (Kupper and Denollet, 2018). Thus, to date, CBT seems to be the best documented treatment for depression and insomnia that were associated with reduced MCS in our study.

We found both depression and insomnia as being important and psychotherapy for depression has been reported to reduce insomnia symptoms (Mason et al., 2022) and vice versa (Cunningham and Shapiro, 2018; Mirchandaney et al., 2022). This leads to an intriguing possibility of treating several comorbid psychological conditions simultaneously. Metacognitive therapy has been reported as being effective in reducing symptoms of both anxiety and depression in CHD patients (Wells et al., 2021) and the attention training technique (one component of metacognitive therapy) has recently been described as feasible in a pilot study in CHD patients with some indication of both reducing symptoms of anxiety and depression as well as insomnia and the negative affectivity trait of Type D personality (Dammen et al., 2022). Such treatments should be tested in future randomized controlled trials including the assessments of HRQoL.

In addition to manage the mental conditions, more optimal management of somatic comorbidities with an emphasis on chronic kidney disease and chronic obstructive pulmonary disease may enhance the HRQoL as the presence of these diseases was associated with reduced MCS and PCS, respectively. Targeting physical inactivity may most likely improve HRQoL (Dibben et al., 2021) and should be addressed in cardiac out-patients.



4.3. Limitations

There are several limitations in this study. First, the cross-sectional design limits possibilities to attribute causality. Thus, the long-term effects on HRQoL if targeting the psychosocial variables associated with reduced HRQoL remains to be studied. Future prospective cohort studies and randomized controlled trials may address such questions. Second, confounding factors can never be excluded in observational studies. In our study the lack of objective assessment of obstructive sleep apnea (e.g., polysomnography) is most obvious, even though we included a screening questionnaire for obstructive sleep apnea (i.e., Berlin Questionnaire) (Netzer et al., 1999). Third, the psychosocial factors were based on self-report questionnaires which are easy to apply in clinical settings, but should not be interpreted as results from diagnostic interviews. Fourth, skewness of gender in the sample (80% men) limits the generalizability to women, because gender-specific predictors of HRQoL have been reported (Pettersen et al., 2008).




5. Conclusion

In our study, type D personality, depressive symptoms, and insomnia were the strongest predictors of the MCS, but not the PCS. Consequently, assessing and managing these psychological factors among CHD outpatients may thus improve their mental HRQoL and is therefore of clinical importance. Chronic obstructive pulmonary disease and low physical activity were modifiable predictors negatively associated with physical component. However, our model only explained 5% of the variance of PCS.
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Crude estimate

Multi-adjusted estimate? (Adj. R2: 0.048)

Study factors b (Standard error) | Standardized B | p-value | b (Standard error) | Standardized p| p-value
Age at index event per year —0.05 (0.02) —0.09 0.003 —0.04 (0.02) —0.08 0.016
Female gender 0.16 (0.37) 0.01 0.662 —0.22(0.38) —0.02 0.567
Low education (<12 years) —0.68 (0.32) —0.07 0.036 —0.42 (0.33) —0.04 0.208
Months between index event —0.04 (0.01) —0.09 0.005 —0.04 (0.01) —0.09 0.006
and follow-up

Stroke/TIA —1.47 (0.59) —0.08 0.013 —0.83 (0.61) —0.04 0.173
Heart failure —0.89 (0.44) ~0.06 0.042 —0.85 (0.45) ~0.06 0.059
COPD ~1.72 (0.52) ~0.10 <0.001 —1.24 (0.54) —0.07 0.022
Current smoking —0.90 (0.37) —0.08 0.015 —0.48 (0.38) —0.04 0.211
Physical inactivity —2.01(0.39) —0.16 <0.001 —1.72(0.41) —0.14 <0.001

Study factors with p < 0.1 in crude analyses are presented in the table. Unstandardized (b) and standardized () regression coefficients.
2 Adjusted for all variables with p < 0.1 retained in ENTER linear regression analysis with age and sex forced into the final model.
SD, standard deviation; TTA, transient ischemic attack; COPD, chronic obstructive pulmonary disease.






OPS/images/fpsyg-14-1119093-t001.jpg
Total (N = 1042)

Demographic factors

Age, mean (SD) 61 (10)
Female gender, n (%) 211 (20)
Months between index event and follow-up, mean (SD) 17 (11)
Low education (< 12 years), n (%) 719 (70)
Living alone, n (%) 184 (19)

Clinical factors

Coronary index diagnosis

Acute myocardial infarction, n (%) 825 (79)
Stable or unstable angina, n (%) 217 (21)
More than 1 coronary event prior to the index event, n (%) 312 (30)
Participation in cardiac rehabilitation, n (%) 528 (51)
Comorbidity

Stroke/TIA, n (%) 69 (7)
Peripheral artery disease, 1 (%) 86 (8)
Chronic kidney disease, 1 (%) 132 (14)
Heart failure, n (%) 135 (13)
COPD, n (%) 93 (9)
Inflammatory disease, n (%) 79 (8)

Coronary risk factors at interview

CRP > 2 mg/L, n (%)* 395 (40)
Low density lipoprotein cholesterol > 1.8 mmol/L, n (%) 579 (57)
Current smoking (“Reyking ved inklusjon”), n (%) 208 (21)
Diabetes, n (%) 175 (17)
Physical activity <1 times per week, 1 (%) 173 (17)
Systolic blood pressure, mmHg mean (SD) 138 (19)
Waist circumference obesity, 1 (%) 550 (59)
Eating fish <3 times/weeks, 1 (%) 484 (46)
OSA risk (yes/no), n (%) 406 (46)
Sleep medication past week 1 (%) 156 (15)

Psychosocial factors

SF-12 MCS mean (SD) 47.1 (6)
SF-12 PCS mean (SD) 38.5 (5)
HADS-A sum score, mean (SD) 4.7 (4)

HADS-D sum score, mean (SD) 3.8(3)

HADS-A > 8, n (%) 211 (21)
HADS-D > 8, n (%) 147 (14)
Type D personality, n (%) 185 (18)
Bergen insomnia scale sum, mean (SD) 13.8 (11)

*Excluded cases >15 mg/L.
COPD, chronic obstructive pulmonary disease; CRP, C-reactive protein; HADS-A, hospital
anxiety and depression rating scale- anxiety subscale; HADS-D, hospital anxiety and

depression rating scale- depression subscale; OSA, obstructive sleep apnea; SD, standard
deviation; SF-12 MCS, the short form health survey mental component summary; SE-12 PCS,
the short form health survey physical component summary; Type D, distressed type; TIA,
transient ischemic attack.
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Crude estimate

Multi-adjusted estimate? (Adj. R2: 0.179)

Study factors b (Standard error) | Standardized B | p-value | b (Standard error) | Standardized p| p-value
Age at index event per year 0.12 (0.02) 0.20 <0.001 0.11 (0.02) 0.18 <0.001
Female gender 0.91 (0.46) 0.06 0.047 0.26 (0.50) 0.02 0.599
Months between index event 0.03 (0.02) 0.06 0.051 0.06 (0.02) 0.11 0.002
and follow-up

Cardiac rehabilitation 0.66 (0.37) 0.06 0.074 —0.13 (0.40) —0.01 0.756
Peripheral artery disease —1.26 (0.67) —0.06 0.060 —0.45 (0.77) —0.02 0.559
Chronic kidney disease —0.95 (0.55) —0.06 0.086 —2.02 (0.63) —0.11 0.001
Current smoking —1.02 (0.46) —0.07 0.027 0.01 (0.50) 0.00 0.978
Diabetes —1.22(0.49) —0.08 0.013 —0.35(0.55) —0.02 0.531
SBP 0.02 (0.01) 0.08 0.020 0.00 (0.01) 0.00 0.918
Fish <3 times/weeks —0.73 (0.37) —0.06 0.047 —0.14 (0.39) —0.01 0.724
OSA risk (yes/no) —1.13 (0.39) —0.10 0.004 0.06 (0.41) 0.01 0.883
HADS-A>38 —0.4.23 (0.44) —0.29 <0.001 —0.56 (0.57) —0.04 0.328
HADS-D > 8 —5.30 (0.50) —0.32 <0.001 —2.44 (0.64) —0.15 <0.001
Type D personality —4.97 (0.46) —0.32 <0.001 —2.85(0.57) —0.19 <0.001
Insomnia —3.14 (0.36) —0.26 <0.001 —1.45(0.43) —0.13 <0.001

blood pressure; SD, standard deviation; Type D personality, distressed type personality.

Study factors with p < 0.1 in crude analyses are presented in the table. Unstandardized (b) and standardized () regression coefficients.
2 Adjusted for all variables with p < 0.1 retained in ENTER linear regression analysis with age and sex forced into the final model.

HADS-A, hospital anxiety and depression rating scale- anxiety subscale; HADS-D, hospital anxiety and depression rating scale- depression subscale; OSA, obstructive sleep apnea; SBP, systolic
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