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Abstract 

Atherosclerosis is one of the most recognized risk factors for cardiovascular diseases (CVD). 

It is therefore important for preventive work against CVD to target factors with impact on 

atherosclerosis. Previous research has shown a relationship between atherosclerosis and 

stress, between disengagement coping and higher levels of stress, and between engagement 

coping and lower levels of stress. One can therefore assume that coping would have an 

impact on atherosclerosis, but a relationship between coping and atherosclerosis have to our 

knowledge not yet been studied. The aim of this study was twofold; first to investigate if 

engagement or disengagement coping can be considered to have an impact on atherosclerosis, 

and second to investigate if engagement or disengagement coping statistically can predict 

previously known biological risk factors for atherosclerosis. This study was carried out 

within a cross sectional design, and to reach the aims ANCOVA and hierarchical regression 

analyses were conducted. The sample consisted of 1868 women and 1662 men in the age of 

40, 50 or 60 years. Information on biological risk factors was collected by health care staff 

during health examinations. Atherosclerosis was tested by carotid ultrasound, and coping was 

measured by the self-reporting instrument Brief COPE. The results revealed a significant 

(p<.05) negative relationship between engagement coping and atherosclerosis. The results did 

not show a relationship between disengagement coping and atherosclerosis, and coping only 

predicted a few biological risk factors. These results shows that engagement coping can be 

considered a protective factor against atherosclerosis. 

 Keywords: atherosclerosis, coping, engagement coping, disengagement coping, 

VIPVIZA, cardiovascular diseases, stress 

 

Abstrakt 

Ateroskleros är en av de största riskfaktorerna för hjärt- och kärlsjukdomar. Det är därför 

viktigt för preventivt arbete mot hjärt- och kärlsjukdomar att undersöka faktorer som 

påverkar ateroskleros. Tidigare forskning har visat ett samband mellan ateroskleros och 

stress, mellan disengagement coping och högre nivåer av stress, samt mellan engagement 

coping och lägre nivåer av stress. Det är därmed rimligt att anta att coping har en inverkan på 

ateroskleros, men en relation mellan coping och ateroskleros har enligt vår vetskap inte 

tidigare undersökts. Det första syftet med denna studie var att undersöka om engagement 

coping eller disengagement coping kan anses ha en inverkan på ateroskleros. Det andra syftet 

var att undersöka om engagement eller disengagement coping statistiskt kan predicera 

tidigare kända biologiska riskfaktorer för ateroskleros. Studien utfördes med en 

tvärsnittsdesign, och för att uppnå syftena har ANCOVA och hierarkiska regressionsanalyser 

utförts. Urvalet bestod av 1868 kvinnor och 1662 män i åldrarna 40, 50 eller 60 år. 

Information om biologiska riskfaktorer samlades in vid hälsoundersökningar av vårdpersonal. 

Förekomst av ateroskleros mättes med vaskulärt ultraljud och coping mättes med 

självskattningsformuläret Brief COPE. Resultaten visade en signifikant negativ relation 

mellan engagement coping och ateroskleros. Resultaten visade inte någon relation mellan 

disengagement coping och ateroskleros, och coping predicerade endast ett fåtal av de 

biologiska riskfaktorerna. Dessa resultat visar att engagement coping kan anses vara en 

skyddande faktor mot ateroskleros. 

Nyckelord: ateroskleros, coping, problemhantering, engagement coping,  

disengagement coping,VIPVIZA, stress, hjärt- och kärlsjukdomar 
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The role of coping in preventing atherosclerosis 

 

The World Health Organization (2018) lists cardiovascular diseases (CVDs) as the 

most common cause of deaths around the world. CVDs includes a range of different disorders 

such as coronary heart diseases, inflammatory heart diseases and cerebrovascular diseases 

(Coelho-Lima, & Spyridopoulos, 2018; World Health Organization, 2017). In 2016, 32% of 

the mortality in the world was caused by CVD (World Health Organization, 2017). Also, this 

numbers has been estimated to increase (Coelho-Lima & Spyridopoulos, 2018). In order to 

change this pattern, more preventive work is needed.  

Today we know that atherosclerosis is a risk factor for CVDs, a risk factor that has 

been considered an as strong predictor for CVD as all traditional risk factors combined 

(O’Leary & Polak, 2002). Atherosclerosis is caused by plaque that build up inside the arteries 

(National Heart, Lung, and Blood Institute, n.d.). Plaque consist of substances from the blood 

such as fat, cholesterol and calcium. When plaque over time become harder the arteries 

narrow which decreases the amount of oxygen-rich blood in the body (National Heart, Lung 

and Blood Institute, n.d.). To facilitate preventive work it is urgent to detect not only risk 

factors for CVDs, but to detect factors that has an impact on the most important risk factors 

for CVDs, such as atherosclerosis. 

A relationship between stress and atherosclerosis has been proven in previous 

research (Barnett, Spence, Manuck & Jennings, 1997; Mainous, Everett, Diaz, Player, 

Gebregziabher, & Smith, 2010). Barnett et al. (1997) has followed 351 participants during 

two years, and examined the relationship between the participants response to a laboratory 

stressor and their progression of atherosclerosis. The results showed that the participants 

stress levels did not only correlate with atherosclerosis at baseline, but were also a significant 

predictor of the progression of atherosclerosis (Barnett et al., 1997). Liu, Wand and Jiang 

(2017) has through a literature review provided evidence that the pathway from stress to 

atherosclerosis goes through chronic mild inflammation. They argued that stress can induce 

mild inflammation, which in turn contributes to the progression of atherosclerosis. That stress 

would have an impact on atherosclerosis through inflammation seems reasonable since 

research has established a relationship between stress and inflammation (Liu, Wang & Jiang, 

2017), and inflammation in turn is a well proven risk factor for atherosclerosis (Willeit et al., 

2016; Libby, Ridker, & Maseri, 2002). 

Based on research showing that stress is a risk factor for atherosclerosis, one can 

assume that how a person is handling stress, i.e. how a person is coping, has an impact on 

atherosclerosis. Coping has been defined as the behavioural and cognitive attempts people 

make to handle sources of stress such as conflicts, and external and internal demands 

(Folkman & Lazarus, 1980). Stress has been argued to occur when a person's perceived 

demands exceed the person's ability to cope with the situation (Lazarus & Folkman 1984, 

referred to in Sladek, Doane, Luecken, & Eisenberg, 2016). During the last 40 years research 

has been given coping a lot of attention (Folkman & Moskowitz, 2004) and coping has been 

divided into many distinctions (Carver & Connor-Smith, 2010). Some examples of many is 

emotion versus problem focused coping, accommodative coping versus meaning focused 

coping, and engagement versus disengagement coping. Carver and Connor-Smith (2010) 

argues that the most important distinction between coping responses that has been made so 

far is disengagement versus engagement coping.  

Engagement coping covers attempts to seek support, to regulate emotions, to accept, 

and to reframe thoughts and ideas - in other words, to deal with the stressor or emotions 

related to the stressor (Carver & Connor-Smith, 2010). Research have investigated how stress 

relates to the use of engagement coping. Sladek et al. (2016) measured stress through cortisol 

levels on 63 college students saliva, five times a day during three days, and simultaneously 



3 
 

 

asked the participants to state the most stressful thing they had dealt with the last hour and 

how they had coped with that situation. The results showed that participants who generally 

used more engagement coping exhibited lower levels of stress when meeting stressful 

situations, while participants who generally used less engagement coping exhibited higher 

levels of stress (Sladek et al., 2016). When interpreting these results one should consider that 

the sample size was modest. The results goes, however, in line with results from similar 

research. Santiago, Brewer, Fuller, Torres, Papadakis, and Ros (2016) showed, also through a 

modest sample size study, that engagement coping has a buffering effect on stress, and that 

adolescents who met demands with engagement coping did not get as affected by life 

stressors as adolescents who met demands with disengagement coping. In a similar way 

research from Shu-Shen (2015) on 396 eighth-grade students showed that students who used 

engagement coping reported significantly lower levels of burnout symptoms than students 

who used disengagement coping.  

Disengagement coping covers attempts to handle sources of stress with avoidance, 

denial and wishful thinking, or in other words, to act as if the source of stress does not exist 

and therefore does not require a response (Carver & Connor-Smith, 2010). Although its aim 

is to reduce stress (Carver & Connor-Smith, 2010), the research field has established a 

relationship between disengagement coping and increased levels of stress (see Bonneville-

Roussy, Evans, Verner-Filion, Vallerand, & Bouffard, 2017; Schadewald, Kimball, & Ou, 

2018; García, Barraza-Peña, Wlodarczyk, Alvear-Carrasco & Reyes-Reyes, 2018). García et 

al. (2018) tested the relationship between 1847 participants level of perceived stress after 

experiencing a real life stressful situation with their way of coping with the situation. The 

results showed that participants who used disengagement coping had higher levels of 

perceived stress than participants who used engagement coping (García et al., 2018). There 

are many reasons for the ineffectiveness of disengagement coping. One reason is that 

problems often have to be dealt with, and that disengagement coping responses such as 

alcohol and drug use, shopping and gambling, can cause problems of their own (Carver & 

Connor-Smith, 2010).     

Due to the relationship between stress and disengagement versus engagement coping 

(Bonneville-Roussy, Evans, Verner-Filion, Vallerand, & Bouffard, 2017; Schadewald, 

Kimball, & Ou, 2018; García et al., 2018; Santiago et al., 2016; Shu-Shen, 2015; Sladek et 

al., 2016), and between stress and atherosclerosis (Barnett et al., 1997; Mainous et al., 2010), 

one can assume that there is a relationship between coping and atherosclerosis. A relationship 

between coping and atherosclerosis might be explained not only by stress and inflammation 

processes, but also by the fact that coping might have an impact on biological risk factors for 

atherosclerosis known to have a relationship with stress. Previous known risk factors for 

atherosclerosis include obesity, hypertension (Wang et al., 2018), blood sugar and LDL-

cholesterol level (Fruchart, Nierman, Stroes, Kastelein, & Duriez, 2004). A study 

investigating 2147 participants stress levels compared to health problems showed that all of 

the mentioned risk factors have a relationship with stress (Clark et al., 2011). 

The first aim of this study was to investigate if there is a relationship between 

disengagement or engagement coping and atherosclerosis, and consequently investigate if a 

certain way of coping can be considered to have an impact on atherosclerosis. The second 

aim was to investigate if disengagement or engagement coping can predict biological risk 

factors for atherosclerosis. We hypothesised that: 1. a negative relationship will be shown 

between engagement coping and atherosclerosis, i.e. participants who have declared to use 

more engagement coping will less likely have atherosclerosis. 2. We hypothesise that a 

negative relationship will be shown between engagement coping and biological risk factors 

for atherosclerosis. 3. We hypothesised that a positive relationship will be shown between 

disengagement coping and atherosclerosis, i.e. participants who have declared to use more 
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disengagement coping will more likely have atherosclerosis. 4. We hypothesised that a 

negative relationship will be shown between engagement coping and biological risk factors 

for atherosclerosis. 

Method 

Participants 

This study was carried out within the framework of VIsualiZation of asymptomatic 

atherosclerotic disease for optimum cardiovascular prevention (VIPVIZA), in Västerbotten 

county. VIPVIZA is a research program with the goal to gain more information about risk 

factors for CVDs through pictorial presentations of results of measurements of 

atherosclerosis in comparison with conventional risk factor information (Näslund et al., 

2019). 

VIPVIZA is part of the health care program Västerbotten Intervention Program 

(VIP), in Västerbotten, which is a screening program that sought to identify people at risk for 

CVDs and diabetes (Norberg, Wall, Boman, & Weinehall, 2010). When the inhabitants of 

Västerbotten county turn 40, 50 or 60 years they received an invitation to participate in the 

VIP-program and were asked to take part in a health examination. During the examination 

various biological risk factors for CVD were measured. The participants were also asked to 

fill out different self-reporting questionnaires. Inclusion criterion for later participation in the 

VIPVIZA program were mild to moderate risk for development of CVDs. The sample used in 

this study consisted of data collected through VIPVIZA, and constitutes 3530 people, 1868 

women  and 1662 men. 39.0 % of the women and 51.1 % of the men showed significant signs 

of atherosclerosis. People with high levels of atherosclerosis were not included in the sample 

because they were excluded from the VIPVIZA program. This study is carried out within a 

cross-sectional design, because the data available on coping was collected within one time 

frame. 

Instruments and Materials 

To measure coping the self-reporting instrument Brief COPE was used. Brief COPE 

is a new version of the original and longer Instrument COPE inventory (Carver, Scheier, & 

Weintraub, 1989). Today many different versions of the instrument are being used depending 

on how researchers have chosen to define coping. The original version of the COPE 

inventory consists of 14 scales with four questions per scale (Carver, 1997). The version of 

Brief COPE used in this study consist of the 12 scales; active coping, planning, positive 

reframing, acceptance, humor, religion, using emotional support, self-distraction, denial, 

veting, substance use and behavioral disengagement, with two questions belonging to each 

scale. The participants were asked to answer how well different assertions corresponded with 

their way to handle stress that occur when new problems arise. An ordinal rating scale was 

used, where “inte alls” (not at all) gave 1 point, “inte riktigt” (not quite true) gave 2 points, 

“ganska bra” (pretty good) gave 3 points and “helt och hållet” (completely) gave 4 points.  

Brief COPEs psychometric characteristics have been analyzed. In different studies the 

reliability has been calculated as internal consistency, showing that Cronbachs alpha 

measures lower for some of the scales than what is adequate regarding to the European 

Federation of Psychologists´ Association’s (EFPA) citeria (García, Barraza-Peña, 

Wlodarczyk, Alvear-Carrasco, & Reyes-Reyes,  2018; Doron et al., 2014;  EFPA, 2013). This 

was also the case when the internal consistency was calculated for the Swedish translated 

version (with 14 scales), where six scales out of 14 measured lower than what is adequate 
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regarding to EFPA (Muhonen & Torkelson, 2005; EFPA, 2013). It is important though to 

take in consideration that Cronbachs alpha not is recommended as measurement for a two 

item-scale (Eisinga, Grotenhuis, & Pelzer, 2013). However, studies where Spearman-Brown 

was used instead show similar results (Clements, Bennett, Hungerford, Clauss, & Wait, 

2019). The internal consistency was also calculated in this study. Cronbach's alpha measured 

.60 for engagement coping and .57 for disengagement coping, which means that in both cases 

r < 0.70 and should therefore be considered as inadequate regarding to EFPA (2013). 

The validity for the Swedish translation with 14 scales has been measured through 

confirmatory factorial analysis showing that it is compatible with Carvers original Brief-Cope 

version (Muhonen & Torkelson, 2005). Two studies that examined the construct validity 

through measuring the goodness-of-fit for different versions of Brief-Cope found a better fit 

for the version with 14 scales than the one with 12 (García et al., 2018; Doron et al., 2014). 

The biomedical factors systolic blood pressure (mmHg), LDL-cholesterol (mmol/l) 

and blood sugar (fasting), were measured by health care staff during the health examinations. 

The health care staff also measured the participants’ waist circumference. Questions about 

whether the participants suffered from diabetes or not was included in the questionnaires that 

the participants were asked to fill out. To establish the prevalence of atherosclerosis, carotid 

ultrasound was performed with portable ultrasound equipment. The examinations were done 

by sonographers that had been trained to use this special technique (Näslund et al., 2019). 

The portable ultrasound equipment´s reliability is satisfying. This has been concluded trough 

comparison with a traditional machine, using inter-rater reliability scores (Vanoli, Lindqvist, 

Wiklund, Henein, & Näslund, 2013). 

Statistical analysis 

First of all, the participants were divided into four groups: men with atherosclerosis, 

men without atherosclerosis, women with atherosclerosis and women without atherosclerosis. 

For this and all of the following data processing the program SPSS was used. It was decided 

to examine if the groups mean scores differ from each other regarding to age, education, civil 

status, occupation status, self-rated health and region (where the participants were living). For 

this independent t-test and chi-squared test was performed. When the analyses was completed 

the decision was made to further on control for background variables showing significant 

differences in mean scores or frequencies.  

After that the different the coping items were divided into two groups depending on if 

they were considered to be disengagement or engagement coping. The scales planning, 

active, emotional support, positive reframing, acceptance, religion were averaged creating the 

new variable engagement coping. The scales venting, behavioral disengagement, self-

distance, denial and substance use were averaged creating the new variable disengagement 

coping.   

To find out if there exists a relationship between atherosclerosis and the different 

coping categories, two one-way analysis of covariance (ANCOVA) were performed. In the 

first one engagement coping was the independent variable and atherosclerosis the dependent 

variable, and in the second one disengagement coping was the independent variable instead. 

When the analysis of covariance was completed the focus was moved to the research 

questions regarding the coping categories capacity to statistically predict biological risk 

factors for atherosclerosis. To be able to answer this, multiple hierarchical regression 

analyses for both engagement coping and disengagement coping were performed. In these 

analyses the biomedical factors were the dependent variable. The confounding variables 

constituted independent variables in block one, and the variables engagement and 

disengagement coping, respectively, constituted dependent variables in block two. 
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Ethical considerations  
 

The research program VIPVIZA, which this study is a part of, has been approved by 

the Regional Ethical Review Board at Umeå University. All the participants had given their 

consent in writing to be able to participate in the program (Näslund et al., 2019).  

 

Results 

  
Description of the sample 

  
Table 1 describes the sample, and differences between participants with and without 

atherosclerosis, separately for women and men. The analyses revealed that the group of 

women with atherosclerosis consisted to a significantly smaller extent, p<.001, of people with 

high education. The groups of both men and women with atherosclerosis had a significantly 

higher age, p<.001. Age and education was therefore considered confounding variables and 

hence controlled for in subsequent analyses. 
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Background 

variable 

Men with 

atherosclerosis 

Men without 

atherosclerosis 

Women with 

atherosclerosis 

Women without 

atherosclerosis 

Age mean (SD) 57.35 

(4.919)*** 

53.61 (7.190) 57.78 

(4.717)*** 

54.52 (6.800) 

Education % 

(n) 

    

Basic education 11.5 (97) 8.5 (69) 11.8 (85)***  6.4 (72)  

Middle 

education 

62.4 (526) 61.5 (497) 51 (369)*** 50.2 (563)  

High education 26.1 (220) 30 (242) 37.2 (269)*** 43.4 (486)  

Civil status % 

(n) 

    

Cohabitant or 

married 

77.4 (652) 78.1 (630) 78.3 (567) 79.2 (886) 

Not cohabitant 

or married 

22.6 (190) 21.9 (177) 21.7 (157) 20.8 (233) 

Occupation 

status % (n) 

    

Employed, 

student or 

entrepreneur 

95.3 (810) 96.9 (787) 96.8 (706) 97.7 (1113) 

Unemployed, 

early / disability 

retiree 

4.7 (40) 3.1 (25) 3.2 (23) 2.3 (26) 

Self rated 

health % (n) 

    

Very good 23.8 (202) 26.9 (218) 19.4 (140) 23.3 (264) 

Pretty good 49.2 (417) 51 (414) 49.2 (356) 47.8 (542) 

Somewhat good 21.3 (181) 17.1 (139) 22.7 (164) 22.0 (249) 

Pretty bad 5 (42) 3.9 (32) 7.3 (53) 5.1 (58) 

Bad 0.7 (6) 1 (8) 1.4 (10) 1.9 (21) 

Region % (n)     

Rural 43.9 (372) 41.6 (337) 44.1 (320) 39.6 (450) 

Town 56.1 (476) 48.4 (474) 55.9 (405) 60.4 (686) 

***p < .001 
 

 

Association between coping and atherosclerosis 
 

Figure 1 shows the result from the ANKOVA analyses. The analyses revealed that 

there was a significant relationship between engagement coping and atherosclerosis, p<.05. 

Both the group of women without atherosclerosis, F(1, 1772)= 4.60, ηp2 = 0.003,  p=.032, 

and the group of men without atherosclerosis, F(1, 1593)= 5.77, ηp2 = 0.004,  p=.016, used 

engagement coping to a significantly larger extent than the groups of men and women with 

atherosclerosis. There was, however, no significant relationship found between 

disengagement coping and atherosclerosis.  

Table 1 

 

Description of background variables and group comparisons with t-test and chi-square 

analysis.  

Note: 
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Figure 1 

 

Result from ANCOVA analyses showing an association between engagement coping and 

atherosclerosis, but not between disengagement coping and atherosclerosis. Confounding 

variables controlled for were age and education status, *p < .05. 
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Association with biological risk factors 

 

The result from the hierarchical regression analyses are shown in Table 2 and Table 3. 

The regression analyses revealed that engagement coping significantly predicted higher LDL-

cholesterol levels (p<.01) and lower waist measures (p<.05) among men. Disengagement 

coping significantly predicted lower LDL-cholesterol levels, p < .01, among men. Neither 

disengagement nor engagement coping did significantly predict blood pressure, diabetes or 

blood sugar. 
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Table 2 

 

Result from hierarchical regression analysis of engagement coping as a 

statistical predictor of biological risk factors for CVD. Confounding 

variables: Age and education status. 

Risk factor 

 

Change Stand.   

coefficient R Square F-value P-value  

Blood 

preasure 

Women .033 .147 .701 -.009 

Men .009 1.626 .202 -.032 

Diabetes Women .001 .075 .784 .007 

Men .011 1.577 .209 .032 

Waist  

measure 

Women .023 .095 .758 -.007 

Men .026 4.989 .026 -.056 

LDL-

cholesterol 

Women .033 1.622 .203 -.030 

Men .006 7.181 .007 .069 

Blood 

sugar 

fasting 

Women .008 2.050 .152 .034 

Men .020 1.658 .198 -.032 

Table 3 

 

Result from hierarchical regression analysis of disengagement copings as a 

statistical predictor of biological risk factors for CVD. Confounding 

variables: Age and education status. 

Risk factor 

 

Change Stand.   

coefficient 

 

R Square F-value P-value  

Blood 

preasure 

Women .035 .101 .751 -.007 

Men .007 .611 .434 -.020 

Diabetes Women .001 .000 .988 .000 

Men .013 1.890 .169 -.034 

Waist  

measure 

Women .023 1.756 .185 .032 

Men .026 3.448 .064 .046 

LDL-

cholesterol 

Women .034 .305 .581 -.013 

Men .007 7.588 .006 -.070 

Blood 

sugar 

fasting 

Women .008 .864 .353 .022 

Men .020 .057 .811 -.006 
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Discussion 

The first aim of this study was to investigate if there is a relationship between 

disengagement or engagement coping and atherosclerosis, and consequently investigate if a 

certain way of coping can be considered to have an impact on atherosclerosis. We 

hypothesised that engagement coping would have a negative relationship with atherosclerosis 

(hypothesis 1), and that disengagement coping would have a positive relationship with 

atherosclerosis (hypothesis 3).  

ANCOVA analyses reveals that engagement coping has a significant negative 

relationship with atherosclerosis, p<.05. This result supports our hypothesis (1), and suggests 

that participants who have declared to use more engagement coping are less likely to have 

atherosclerosis. This result goes in line with previous research that has proven that stress has 

a relationship with atherosclerosis (Mainous et al., 2010), and that engagement coping has a 

relationship with lower levels of stress (Sladek et al., 2016). This is, however, the first time a 

relationship has been shown between atherosclerosis and engagement coping, according to 

our knowledge.  

The fact that engagement coping has a significant relationship with atherosclerosis 

adds important information to the research field for several reasons. First, this result 

contributes with information to a growing body of research that have investigated the impact 

of stress on biology. This study relies on the theory that stress can cause atherosclerosis 

through inflammation. The results both support that theory, and suggests that a way of coping 

has an initial impact on that pathway. Therefore, this study adds important information to the 

research field by trying to explain how psychological processes interact with biology. 

Second, this finding sheds new light to the importance of engagement coping. Carver 

and Connor-Smith (2010) argue that the most important way of categorising coping is to 

make a distinction between disengagement and engagement coping. One can assume that it 

therefore is important to investigate consequences of using coping based on those categories. 

Research has already proved that people who have the ability to use engagement coping show 

lower levels of stress when meeting demands (Sladek et al., 2016), and that the psychological 

consequences of using different coping responses are given a lot of research attention 

(Folkman & Moskowitz, 2004). This findings, however, brings new information by showing 

that engagement coping not only has an impact on psychology, but also on biology. 

Third and most importantly, this finding indicates that engagement coping is a 

protective factor against atherosclerosis. The World Health Organisation (n.d.) expresses a 

wish for more research targeting risk factors for both CVDs and stress related diseases. This 

study answers to that request by suggesting that engagement coping has a protective impact 

on atherosclerosis. If people would be helped to get access to engagement coping, it would 

not only have an impact on stress, but also on atherosclerosis and finally CVD. It is therefore 

a recommendation for health care organisations to consider the positive benefits from 

engagement coping in their preventive work. 

This study failed to find a significant association between disengagement coping and 

atherosclerosis, which rejects one of our hypotheses (3). The results reveal that men with 

atherosclerosis used disengagement coping to a greater extent, which goes in line with our 

hypothesis (3), but the association was not significant. Since research has shown that 

disengagement coping has a relationship with higher levels of stress (Bonneville-Roussy et 

al., 2017; Schadewald et al., 2018), a positive relationship between disengagement coping 

and atherosclerosis was suspected. More research is needed though to better understand this 

association. 
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 Among the group of women, the relationship between disengagement coping and 

atherosclerosis is not close to be significant, and the result does not go in line with our 

hypothesis. This result indicates that disengagement coping affects women differently than 

men. In other words, the result indicates that coping with a problem by, for example, drinking 

alcohol or pretending that the problem does not exist is more harmful for a man than for a 

woman. This result raises many questions, and it is a recommendation for future research to 

examine why coping seems to affect women and men differently. 

The second aim of this study was to investigate if disengagement or engagement 

coping can predict biological risk factors for atherosclerosis. We hypothesised that a negative 

relationship would be shown between engagement coping and biological risk factors 

(hypothesis 2), and that a positive relationship would be shown between disengagement 

coping and biological risk factors (hypothesis 4). 

The results reveal that most of the examined biological risk factors do not have a 

significant association with either engagement coping or disengagement coping. There are 

three exceptions, among which only one goes in line with our hypotheses. That exception is 

that engagement coping significantly (p<.05) predicts lower waist measure among men, 

which goes in line with hypothesis (2). No results supports hypothesis 4. Overall these results 

supports a rejection of hypothesis 2 and 4, and they also reject the theory that a relationship 

between coping and atherosclerosis could be explained through biological risk factors. It is 

therefore likely that the shown relationship between engagement coping and atherosclerosis 

can be explained through stress and inflammation processes.  

The two exceptions that do not go in line with our hypotheses regard LDL-cholesterol 

levels among men. The regression analyses reveal that engagement coping significantly 

predicts higher LDL-cholesterol level (p<.01) among men, and disengagement coping 

significantly (p<.01) predicts lower LDL-cholesterol levels among men. These results go in 

opposite direction from our hypotheses (2 and 4). Since previous research shows a positive 

relationship between stress and LDL-cholesterol level (Clark et al., 2011), a negative relation 

between engagement coping and stress level (Sladek et al., 2016), and a positive relation 

between disengagement coping and stress level (Bonneville-Roussy et al., 2017; Schadewald 

et al., 2018), this result is unexpected. It is a recommendation for future research to 

investigate reasons behind this result.  

Methodological limitations with this study is first of all its cross-sectional design. 

This limits the possibilities to state that the development of atherosclerosis is depending on 

what coping people use. The cross-sectional design only shows associations and linear 

relationships between coping and known risk factors for CVDs at one given time, and the 

statement that engagement coping affects atherosclerosis and not the other way around should 

be regarded as an assumption based on previous research. The reason for the methodological 

choice is that the data that was available for this research was collected at one time, otherwise 

a longitudinal design would have been preferable.  

Another limitation with this study is the validity of the instrument Brief-Cope. Even 

though its founder Carver (1997) states that different subscales can be used separately, a 

better goodness-of-fit is demonstrated for the version with 14 scales (García et al., 2018). In 

this study, a version with 12 scales is used which can impact the validity. Another aspect that 

might affect the validity of the study is the low internal consistency values for Brief-Cope, 

which been demonstrated in several studies. Although, lower values for internal consistency 

can be considered accurate when a two-item scale is being used (Cortina, 1993), the low 

internal consistency values (especially for the scales with the lowest values) can impact the 

construct validity of the variables engagement coping and disengagement coping because 

they are averaged. The internal consistency values measured in this study goes in line with 

earlier research measuring lower than .70. It is not likely though, that this has a greater 
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impact on the results since the reliability for the Swedish translation of Brief-Cope can be 

considered satisfying (Muhonen & Torkelson, 2005). The results of this study should 

however be interpreted with cautiousness considering the low alfa measurements for 

engagement-  and disengagement coping, and the weak effect size measurements.  

The fact that people with severe atherosclerosis were excluded from the sample can 

also impact the result. It is possible that these people are most likely to engage in 

disengagement coping, which can result in a relatively limited range in these variables that 

decreases the chances of finding a “true” association. It is possible that including these people 

might have led to the possibility to also prove a relationship between disengagement coping 

and atherosclerosis.  

This study has, on the other hand, good ecological validity, which can be considered a 

strength since VIPVIZA is integrated with ordinary healthcare. It is possible to establish the 

good ecological validity because the data is collected within a population and an environment 

that the results are meant to be used in. More precisely, the study aims to find information 

that could be useful in the work to prevent CVDs in Västerbotten county, and people showing 

early signs to be at risk for CVDs living in Västerbotten participated in the study. Another 

strength with this study is the large sample size, because it decreases the possibility that the 

results are caused by chance. 

As a conclusion, this study shows that engagement coping can be considered a 

protective factor for atherosclerosis. In a time when CVD is listed as the largest cause of 

deaths (World Health Organization, 2018), it is urgent to detect factors that have a preventive 

impact. This study indicates that coping has an important role in preventing atherosclerosis, 

and should therefore be considered in the preventive work against CVDs at health care 

facilities.  
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