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Although cardiovascular disease (CVD) does not occur until mid to late life for most 

adults, the presence of risk factors for CVD, such as high blood pressure (BP) and high 

cholesterol, has increased dramatically in young adults. Type D personality consists of two 

personality traits, negative affectivity (NA) and social inhibition (SI), and has repeatedly been 

shown to be an independent predictor of hard medical outcomes (e.g. morbidity and mortality) in 

cardiac patients. The present study examined the relationships between Type D personality (high 

NA and high SI), coping strategies, and physiological markers of cardiovascular health in a 

sample of non-medical, university students. Measures of cardiovascular risk included high 

frequency heart rate variability (HF HRV), calculated LDL cholesterol, and systolic blood 

pressure (SBP). Regression analyses revealed that higher use of social supportive coping was a 

significant predictor of calculated LDL cholesterol. Social supportive coping was also shown to 

moderate the relationship between Type D personality and HF HRV. Interventions that target 

psychological and physiological mechanisms associated with CVD are well developed. Clear 

identification of young adults who are at risk of developing CVD is necessary to intervene in a 

manner that could potentially save lives. Additional systematic research, especially if it is 

longitudinal, will help to clarify the ability of Type D personality and coping to predict CVD. 
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CHAPTER 1 

INTRODUCTION 

Cardiovascular disease (CVD), which includes individuals with high blood 

pressure (BP), heart failure, stroke, and coronary heart disease (CHD), is the leading cause of 

death in the United States (Centers for Disease Control and Prevention, 2005). Although CVD 

does not occur until mid to late life for most adults, the presence of risk factors for CVD, such as 

high BP and elevated cholesterol, has increased dramatically in young adults. According to the 

2008 Heart Disease and Stroke update, 11% of men and 7% of women ages 20-34 in the U.S. 

have high BP, yet this age group has the lowest level of health awareness and receives the least 

treatment for their condition (Rosamond, Flegal, Furie, et al., 2007). Further, obesity rates for 

U.S. adults have increased approximately 20% for both men and women in the last 40 years 

(Rosamond, Flegal, Furie, et al., 2007). Recent research at the University of New Hampshire 

found that one-third of undergraduate students are overweight and/or obese, while 60% of male 

students had high BP (Lofgren, Burke, Morrell, & Reilly, 2008). These statistics demonstrate the 

need for cardiovascular research with young adults, particularly with the college student 

population.   

Type D personality has repeatedly been shown to be an independent predictor of hard 

medical outcomes (e.g. morbidity and mortality) in cardiac patients, and it provides a promising 

method of assessing cardiovascular risk in non-medical samples (Schiffer et al., 2006). Type D 

personality consists of two personality traits: Negative affectivity (NA) and social inhibition (SI; 

Denollet, 2005). NA is the tendency of an individual to experience negative emotions across time 

and in various situations. Individuals who score highly on measures of NA tend to dwell on 

thoughts, feelings and behaviors that focus on negative aspects of themselves, others, and the 
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world (Watson & Clark, 1984). NA is a personality trait that is not synonymous with depression 

or anxiety, but rather identifies negative emotions evident at subclinical levels (Denollet, 2000). 

SI refers to the tendency to feel discomfort in social interactions, to exhibit a lack of social poise, 

and to avoid confrontation (Denollet, 2005). SI has been compared to and is highly correlated 

with (r = 0.65) the personality trait of introversion (De Fruyt & Denollet, 2002). Studies 

examining the Type D construct in cardiac patients have consistently found that it is the 

combination of these traits that is deleterious to cardiovascular health, rather than either alone 

(Schiffer et al., 2006).  

Type D Personality in Cardiac Samples 

In their 1996 pivotal study, Denollet and Sys discovered that cardiac patients who scored 

high in both trait anxiety and SI were four times more likely to die than those who were not high 

on both psychological factors. The death rate for individuals high in both trait anxiety and SI was 

higher than the death rate for individuals scoring high on trait anxiety and low on SI, as well as 

those low in anxiety and high in SI, suggesting that the interaction of the two psychological 

correlates put patients at increased risk of death. High scorers on these two constructs were 

labeled as Type D or the “distressed” personality and Denollet and colleagues have had great 

success demonstrating a connection between Type D and CVD.  

In 2005, a validation study of the Type D Personality scale consisted of 732 hypertension 

patients (about 50% male, mean age = 61.7), 438 patients with CHD (81% male, mean age = 

58.1 years), as well as 2508 individuals from the general population (about 50% male, mean age 

45.6; Denollet, 2005). Type D was more prevalent in patients with hypertension (53%) and CHD 

(28%) than in individuals from the general population (about 20%). Further, Type D personality 
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was associated with hypertension and CHD in the entire sample after adjusting for age and 

gender (Denollet, 2005).  

A more recent study demonstrates how Type D has long-term predictive ability in cardiac 

samples. In a sample of 337 patients (88% male, mean age = 57) with coronary heart disease 

(CHD), Denollet, Pedersen, Vrints, and Conraads, (2006) found that Type D predicted cardiac 

events (e.g., cardiac death, myocardial infarction, and cardiac revascularization) at follow-up 

assessments five years later. Their findings were evident after adjusting for symptoms of stress 

and medical variables, such as incidence of myocardial infarction at baseline. Individuals with 

both Type D personality and stress revealed a three-fold greater chance of a negative cardiac 

event than did others (Denollet, Pedersen, Vrints, et al., 2006). Findings such as these emphasize 

the need for psychological and behavioral interventions in this population.  

In 2007, Denollet, Holmes, Vrints, and Conraads examined 51 adult heart transplant 

recipients (75% male, mean age 54.1) and found that Type Ds had a four-fold higher mortality 

rate than non Type Ds. Transplant rejection occurred 14 days following surgery for Type D 

patients compared to 50 days following surgery for non Type Ds. Eighty percent of Type D 

patients evidenced an unfavorable outcome (e.g., death), while only 38% of non Type Ds 

experienced an unfavorable outcome. After hospital discharge, Type Ds were 10 times more 

likely to die than non Type Ds (Denollet et al., 2007).  

These numerical differences between Type D patients and non-Type Ds demonstrate a 

remarkable relationship between personality and disease. Despite a substantial amount of 

evidence that Type Ds are more prone to negative events related to CVD than non Type Ds, little 

is known as to how Type D personality may influence biological processes, whether this 

influence takes place prior to disease onset, and whether this influence can be altered. 
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Type D and Cardiovascular Risks in Non-Medical Samples 

Few studies have examined Type D and cardiovascular risks in non-medical samples. 

Preckel, von Kanel, Kudielka, and Fischer (2005) examined vital exhaustion, effort-reward 

balances, overcommittment, and Type D personality in a sample of 816 (90% male; mean age = 

40) European aircraft employees. Vital exhaustion involves fatigue, difficulty sleeping, malaise 

and apathy and has been linked to CVD (Preckel et al., 2005; Kop, Hamulyak, & Pernot, 1998). 

Type D was shown to be strongly related to vital exhaustion (r = 0.57). Multiple regression 

analyses revealed that depression, overcommitment, decision authority, effort-reward imbalance, 

adverse physical conditions and Type D explained 52% of the variance in Vital Exhaustion, with 

Type D explaining the largest portion (Preckel et al., 2005).  

Some of the shared variance between Type D Personality and Vital Exhaustion might be 

explained by item overlap (e.g., there is one question regarding irritability on the Vital 

Exhaustion scale and on the NA subscale of the DS14; Preckel et al., 2005; Denollet, 2005). 

Aside from each irritability question, the two variables appear to be separate constructs. The 

strength of their relationship reinforces the connection between Type D Personality and 

cardiovascular risks in non-medical patients because Vital Exhaustion has demonstrated a 

relationship with incidence of stroke and myocardial infarction (Schuitemaker, Dinant, Van Der 

Pol, Verhelst, & Appels, 2004; Schuitemaker, Dinant, Van Der Pol, & Appels, 2004). It is 

unclear whether the relationships among Type D Personality, Vital Exhaustion and CVD are 

causal, but it is possible that individuals with Type D personality become vitally exhausted over 

time, which increases their risk of CVD.  
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Developmental Process of Type D Personality 

Only one experiment has studied Type D personality and cardiovascular risks in a college 

sample (Habra, Linden, Anderson, & Weinberg, 2003). Habra et al. examined 173 (50% male; 

mean age = 20) undergraduate Canadian students during baseline measures and during an 

experimental stressor. The stressor consisted of a math task. Initial bivariate analyses revealed 

that the global Type D construct (high NA and high SI) was unrelated to baseline systolic blood 

pressure (SBP), diastolic blood pressure (DBP), heart rate or cortisol. As a result, NA and SI 

were examined as independent constructs.  

During baseline assessment, NA and SI were not significantly correlated with any 

physiological measures; however, low NA was a significant predictor of baseline SBP in 

regression analyses (Habra et al., 2003). SI was significantly correlated with SBP reactivity to 

the stressor, and in regression analyses, SI was a significant predictor of SBP. Further, the 

interaction between NA and gender was significantly predictive of HR increase under stress. 

These findings were present after controlling for gender, age, family history, nicotine, and 

caffeine. Follow-up analyses revealed that for men, higher levels of SI were associated with 

greater SBP and DBP, but no pattern was present for women. Further, high levels of NA were 

associated with lesser HR increase under stress in men, but not women.  

In the same study, Habra et al. (2003) found that NA and SI both independently 

correlated with cortisol change in men. In a similar study using a patient population, Whitehead, 

Perkins-Porras, Strike, Magid and Steptoe (2007) examined the change in cortisol between 

awakening and peak response in 72 patients admitted for acute coronary syndrome. They found 

that cortisol change was significantly related to Type D personality (while not associated with 

depression) even after controlling for age, body mass and gender.  
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Based on these two studies, Sher (2005) suggested that cortisol might be the linking 

factor between Type D and CVD. High levels of cortisol (also referred to as hypercortisolemia) 

have been linked to the CVD process in many studies, as well as to other psychological 

conditions (e.g., depression) that have been associated with increased risk of CVD (Rozanski, 

Blumenthal, & Kaplan, 1999). Girod and Brotman (2004) have presented compelling evidence 

that cortisol dysregulation is linked to CVD. It is quite possible that prior to disease onset, 

individuals with Type D personality are at increased risk of hypercortisolemia (Habra et al., 

2003) as a result of being chronically distressed, and without proper stress-management tools, 

will be at increased risk of CVD.   

Though the Habra et al. (2003) study did not find strong evidence for a relationship 

between Type D and BP in baseline measures of college students, their findings suggest that the 

constructs that make up Type D do have a relationship with cardiovascular health. Research is 

needed to determine if their findings can be replicated, and if more stringent measures of 

cardiovascular health can detect a relationship or if the relationship between Type D and CVD is 

only present after disease onset. 

Coping: A Possibility for Change 

Coping is defined as strategies used to manage demands perceived as taxing or stressful 

(Lazarus & Folkman, 1984). Multiple coping strategies have been identified (Carver, 1997; 

Folkman, Lazarus, Dunkel-Schetter, DeLongis, & Gruen, 1986), but it appears that the utility of 

coping is dependent on many factors. Some argue that coping is dispositional, consistent and 

stable over time (Watson, David & Suls, 1999), but it also depends on the situation causing the 

demand (Carver, Scheier & Weintraub, 1989). A relationship between personality and coping 

appears to be present, but the literature is still unclear as to the exact nature of this relationship 
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(Watson et al.). Understanding the interplay between stable attributes such as Type D personality 

and coping, as well as their contribution to cardiovascular health is an important area of research 

that needs attention. Although several studies have identified a link between coping strategies 

aimed at reducing the impact of disease such as cancer (Carver, Pozo, Harris, & Noriegaand, 

1993) and  HIV (Ironson et al., 2002), little is known about the relationship between coping and 

CVD.   

Coping and CVD 

 Carver (1997) identified 14 coping strategies useful to the study of stress-management: 

active coping, planning, positive reframing, acceptance, self-distraction, humor, using emotional 

support, using instrumental support, self-blame, behavioral disengagement, denial, venting, 

substance use, humor, and religion. Although all 14 have not been directly compared to CVD or 

cardiovascular risk factors, several theoretically and conceptually similar concepts have been 

compared to cardio-relevant variables. Studies examining the relationship between coping and 

cardiovascular risks can be clustered into three groups: coping strategies that appear to be more 

adaptive for cardiovascular health, coping strategies that appear to be maladaptive for cardio 

health, and coping strategies for which the relationship with cardiovascular health is unclear.  

On the adaptive side, active coping has been shown to act as a buffer against socio-

economic status and cortisol in young African Americans (Schmeelk-Cone, Zimmerman & 

Abelson, 2003). Seeking social support and coping by problem engagement have been associated 

with lower daily cortisol ouput in a sample of older healthy adults (O’Donnell, Badrick, Kumari, 

& Steptoe, 2008). If active forms of coping can reduce cortisol output, it is possible that this 

strategy may also reduce the likelihood of CVD. 
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Low, Stanton, and Bower (2008) found that heart rate recovery following a writing task 

was slower for individuals who were asked to write about a stressful situation in an evaluative 

way, versus writing in an objective, factual manner (the control) or in an accepting manner. 

Although the acceptance and evaluative groups differed from each other in heart rate recovery, 

they did not significantly differ from the control. This suggests that it might be beneficial to 

reduce evaluative coping strategies, such as self-blame or negative rumination, and increase 

strategies that promote acceptance and positive reframing.  

In a sample of undergraduate students, Ayduk and Kross (2008) asked students to recall a 

situation in which they were angry and then either distance themselves from the event, or 

immerse themselves in the event. Students who engaged in self-distancing techniques 

demonstrated significantly lower emotional distress and BP reactivity than students who engaged 

in the self-immersed technique. This finding suggests that use of distancing as a coping strategy 

is cardio-protective, at least in the short-term. Similarly, healthy women ages 18-30 who engaged 

in a distraction technique (reading a magazine article) following a frustrating task demonstrated 

faster heart rate recovery (Neumann, Waldstein, Sollers, Thayer & Sorkin, 2004).  

Social support appears to be closely related to CVD risks (e.g. Rosanski et al., 1999). 

Lack of support may act on the autonomic nervous system causing adverse cardiac events, or 

through behaviors such as smoking and physical inactivity (Haskell, 2003), which have been 

designated as risk factors for CVD (NHLBI, 2008). In both patient and healthy samples, there is 

an inverse graded relationship between the amount of social support and the onset of CVD or 

cardiac events (Rozanski et al., 1999). In healthy populations, a small number of social ties and 

low perceived emotional support have been linked to CVD over time (Rozanski et al., 1999). In a 

review of etiological and prognostic studies examining CHD risks, Kuper, Marmot, and 
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Hemingway (2002) found six out of nine studies demonstrated a moderate effect of social 

support in predicting CHD in healthy populations, and 14 out of 21 studies demonstrated a 

moderate effect of social support on cardiovascular events in patient samples. Of coping 

strategies and resources studied, social support appears to have the strongest relationship with 

CVD and cardiovascular risk factors.  

On the maladaptive side of coping, Schwerdtfeger, Schukle and Egloff (2005) found that 

avoidant coping was associated with heightened rate pressure product (the product of SBP and 

heart rate, a measure of oxygen demand) in female college students with a family history of 

hypertension, but not in those without a family history. Avoidant coping, in conjunction with 

other demographic and lifestyle variables, was associated with higher DBP, despite family 

history. Use of self-blame has been shown to be associated with cardiovascular response (BP and 

heart rate increase) in children of parents with marital conflict and might serve as a moderator 

between conflict and health outcomes (El-Sheikh & Harger, 2001).  

Burker, Evon, Losielle, Finkel and Mill (2005) examined coping strategies related to 

disability (measured by the sickness impact profile) and depression in heart transplant patients 

and found that behavioral disengagement and denial were predictors of depression, and mental 

disengagement and venting were predictors of disability. They did not find any relationships 

among adaptive coping strategies and depression or disability. It appears that in cardiac patients, 

decreasing maladaptive coping strategies may serve as a stronger buffer against negative 

outcomes than focusing on increasing adaptive strategies.  

Substance use as a coping strategy is primarily maladaptive for cardiovascular health, 

although moderate consumption of substances such as alcohol or caffeine may have some 

beneficial effects on the cardiovascular system (Frishman, Del Vecchio, Sanal, & Ismail, 2003). 
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Chronic use of substances such as alcohol or opiates is associated with cardiovascular 

complications such as arrhythmia or hypertension, while use of substances such as cocaine, 

amphetamines or heroine is likely to result in more serious cardiovascular events (e.g., 

myocardial infarction; Frishman, Del Vecchio, Sanal, & Ismail, 2003).  

Humor and spirituality have relationships with cardiovascular health that appear to 

depend on demographic factors such as gender and age. Lefcourt, Davidson, Prkachin and Mills 

(1997) examined the moderating role of humor in the prediction of BP change following multiple 

stressful tasks in undergraduates. On the bivariate level, humor was inversely related to SBP in 

women, and was either positively related or unrelated to SBP in men. The researchers found 

humor to act as a moderator between stress and BP in men, but not women, when engaging in 

two stress conditions (the cold pressor test and mental arithmetic). Lower use of humor was 

associated with higher SBP change. On the other hand, a study designed to examine the 

longitudinal effects of humor as a coping strategy in a sample of 45 male police chiefs in Finland 

revealed that humor was positively related to a higher risk of CVD, using a composite score of 

BPs and cholesterol (Kerkkanen, Kuiper, & Martin, 2004). Although these two studies found 

conflicting relationships between humor and cardiovascular health, it is important to note that 

they used different measures of humor and were examining different populations.  

In regard to spiritual and/or religious forms of coping, the relationship between coping 

and CVD is not clear. A review of the literature found support for a link between 

spirituality/religiosity and healthier outcomes such as lower BP and better lipid profiles (Seeman, 

Dubin, & Seeman, 2003). Spiritual practices and behaviors such as meditation, yoga and 

relaxation appear to have stronger relationships with healthier outcomes (e.g., lipid profiles, BP, 
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and stress hormones) than religious coping (Seeman et al.). This suggests that spirituality or use 

of spiritual techniques is what leads to healthier outcomes, not necessarily being religious.  

Some studies have found conflicting or more complex relationships between spirituality 

and cardiovascular health. Tartaro, Lueken, and Gunn (2005) found that individuals who 

endorsed being religious versus those who did not demonstrated higher cortisol change at two-

time points following a stressor. Spirituality did not have the same effect. Interestingly, for 

females, a higher spirituality/religiosity composite was linked to higher BP, while in males, the 

composite was linked to lower BP. Follow-up analyses revealed that these findings were related 

to religiosity rather than spirituality. Another study found that higher endorsement of spirituality 

or spiritual behaviors accounted for a small percent of the variance in SBP in a primarily male, 

Hispanic sample of adults enrolled in a mandatory aggressive driving program (Sethness et al., 

2005).  

These studies identify a link between coping styles and cardiovascular risks, but do not 

reveal a clear picture of the relationship that exists between coping and CVD. In summary, active 

forms of coping such as planning, positive reframing and social support have been linked to 

healthier cardio relevant variables. Accepting a situation or event, as well as distancing or 

distracting techniques, are associated with healthier cardiovascular outcomes. The maladaptive 

strategies of self-blame, behavioral disengagement, denial, venting, and substance use are 

associated with cardiovascular risks. The relationships between religious coping and humor with 

cardiovascular health are less clear. A more detailed examination of the specific coping strategies 

utilized by individuals at risk for CVD is necessary for understanding which methods of 

intervention will be most useful in this population. 
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Type D and Coping 

No published studies have examined the relationship between Type D and the coping 

strategies measured by the Brief COPE. Both the combined relationship between Type D 

personality and coping, and their relationship to cardiovascular health, must be understood to 

address the needs of a population that is becoming increasingly at risk for CVD. If a relationship 

exists between Type D personality and coping, it may provide one link between psychological 

predictors of cardiovascular risks and possible methods for intervention. In order to clearly 

understand the relationship between these variables and physiological risks in young adults, 

Type D personality, coping, and cardiovascular measures must be examined. 

Type D, Coping, and Cardiovascular Risks 

One study has examined the prognostic power of coping and Type D on adverse cardiac 

events (Denollet, Martens, Nyklicek, Conraads, & Gelder, 2008). Denollet et al. found that 

repressive coping and Type D, both independently and when simultaneously considered were 

predictors of cardiac related death or myocardial infarction (MI). Individuals categorized as 

repressive had two times the risk of death/MI compared to non-repressors.  

Repressive coping is defined as individuals who score high on measures of defensiveness 

(e.g., Marlowe-Crowne Social Desirability Scale), but low on measures of anxiety (Denollet et 

al., 2008; Gleiberman, 2007); however, there are multiple definitions within the literature 

regarding repression, defensiveness and suppression as coping strategies (Garssen, 2007). 

Inconsistent terminology makes it difficult to understand the relationship between these coping 

strategies and cardiovascular health, and even more difficult to design intervention methods that 

might alter these coping strategies.  
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In other studies, repression, suppression and expression of emotional experience have 

been linked to cardiovascular risks (Kubzansky & Kawachi, 2000). Individuals who cope by use 

of repression or defensiveness consistently report higher BP than other groups (Gleiberman, 

2007). Individuals characterized as high in defensiveness were seven times more likely than 

others to be diagnosed with hypertension at three year follow-up (Rutledge & Linden, 2000; 

Rutledge & Linden, 2003). Mann and James (1998) found that defensive participants were about 

four times more likely to be hypertensive than non-defensives, while anger and anxiety did not 

predict hypertension. In a sample of non-medical men and women, King, Taylor, Albright, and 

Haskell (1990) found that repressors had higher resting SBP, as well as higher physiological 

reactivity to a stressor.  

Denollet et al.’s (2008) study only addresses the relationship between one type of coping 

(repressive) and cardiovascular events, and does not reveal any information about these variables 

in non-medical individuals, and in particular, young adults. Further, repressive coping appears to 

be more closely related to a stable manner in which individuals handle situations, both stressful 

and non-stressful, rather than a coping strategy. Several useful coping strategies have been 

identified (e.g., Carver, 1997) and need to be examined in relation to cardiovascular health. Clear 

understanding of the coping strategies that Type D individuals use at a young age as well as the 

interplay between personality, coping and cardiovascular health is necessary. 

Rationale for the Present Study 

The aim of this study was to examine the relationships among Type D, coping strategies, 

and cardiovascular risks in a non-medical sample of young adults. Understanding how a Type D 

individual manages his/her demands (copes) is important in understanding the developmental 

process of CVD. Studies have shown that Type D individuals have higher levels of cortisol 
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(Whitehead et al., 2007; Habra et al., 2003) and psychological distress (Schiffer et al., 2005; 

Schiffer, Pedersen, Broers, Widdershoven, & Denollet, 2008) than non-Type Ds. Type D patients 

have a greater risk of cardiac events than non-Type D patients (Pedersen & Denollet, 2003). 

Coping strategies may serve to lessen or increase the burden of psychological distress that is 

present in an individual with Type D personality. 

Although stable attributes, such as personality, may not be alterable in young adults, 

coping strategies can be taught and altered, and provide a method of intervention (Lazarus & 

Folkman, 1984; Linden, 2000). If adaptive coping strategies are increased and maladaptive 

coping strategies are reduced in Type D individuals at a young age, psychological distress may 

be reduced, cortisol secretion may stabilize, and CVD may be less likely to develop. Early 

detection and use of preventative measures might have greater effectiveness against disease onset 

than intervention after the disease process is in progress.  

The National Heart Lung and Blood Institute of the National Institutes of Health have 

identified six controllable risk factors for CVD: high BP, abnormal cholesterol, tobacco use, 

diabetes, overweight, and physical inactivity (NHLBI, 2009). In order to examine cardiovascular 

risks in young adults, I have chosen three methods of measurement that have been linked to 

cardiovascular disease: heart rate variability (HRV), cholesterol, and BP.  

HRV is a non-invasive measure of cardiac performance that identifies the momentary 

fluctuations in heart rate and has been shown to be a powerful predictor of adverse cardiac events 

(Malik, 1996). Decreased HRV has been associated with hypertension, diabetes, cholesterol, 

smoking, physical inactivity, unhealthy weight, age and family history of CVD (Thayer & Lane, 

2007). Decreased HRV has also been associated with all cause mortality, myocardial infarction 
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and other cardiac events (Thayer & Lane, 2007; Malik, 1996). Higher HRV is associated with 

healthier outcomes, while lower HRV is associated with maladaptive or riskier outcomes.  

BP is defined as the resultant pressure the blood produces as it flows against artery walls 

(American Heart Association (AHA), 2008). SBP is a measure of the pressure caused when the 

heart contracts, while DBP is a measure of the pressure that results when the heart is relaxed 

(AHA, 2008). Heightened BP is dangerous because it requires the heart to work too hard and can 

cause arteries to harden. High BP increases the risk of several types of CVD, as well as kidney 

disease and blindness (NHLBI, 2009). Cholesterol is found among lipids in the blood and in all 

cells of the body (AHA, 2008). People with high blood cholesterol have a greater chance of 

getting heart disease. Too much cholesterol can lead to atherosclerosis (hardening of the 

arteries), or decreased blood flow, which may result in CHD or angina (NHLBI, 2009).  

Hypotheses 

Hypothesis 1. Type D individuals will have lower HRV than non-Type Ds. Type D 

individuals will not differ from non-Type Ds in cholesterol or BP. NA is expected to be related to 

lower cholesterol and lower BP, while SI will be related to higher BP and higher cholesterol.  

My first goal is to examine whether an expected relationship exists between Type D 

individuals and cardiovascular risks in this population. I have multiple measures of 

cardiovascular risk, including HRV, BP, and cholesterol. HRV has been shown to be a strong 

indicator of myocardial infarction and other forms of CVD (Malik, 1996). Type D personality 

has shown remarkable ability to predict cardiac events in cardiovascular patients (Denollet, 

Pedersen, Vrints, et al., 2006; Denollet et al., 2007). Based on the extensive literature presented 

by Denollet’s group (e.g., Denollet, 2005), and my knowledge of HRV, I expect to see a 
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significant difference between Type Ds and non-Type Ds in HRV, with Type Ds displaying a 

lower HRV than non-Type Ds.  

One study has examined Type D and BP in college students and did not find significant 

differences in baseline measures (Habra et al., 2003). Another study has found large differences 

in percentage of hypertensives (patient sample of 732 men and women) and non-hypertensives 

(non-patient sample of 2508 men and women) by Type D group category (Denollet, 2005). No 

studies examining the relationship between Type D personality and lipid profiles have been 

published. Based on Type D theory, which is based on the ability of Type D to predict hard 

medical outcomes in cardiac patients (Denollet, 1997; Denollet, 2005), I would expect Type D 

individuals to display higher BP and cholesterol than non-Type Ds, since BP and cholesterol are 

strongly associated with CVD (NHLBI, 2008). On the other hand, studies that have examined the 

constructs that make up Type D personality (SI and NA) with cholesterol and BP make it 

difficult to hypothesize the outcome between Type D and cholesterol/BP in young, non-medical 

adults.  

Several studies have found a negative association between cholesterol and various types 

of NA (Steegmans, Hoes, Bak, van der Does & Grobbee, 2000; Suarez, 1999; Maes et al., 1994; 

Jow, Yang, & Chen, 2006). For example, within a non-patient sample of over 30,000 men ages 

40-70, a subset of 255 men designated as having low cholesterol (less than or equal to 4.5 

mmol/liter) or normal cholesterol (between 6 and 7 mmol/liter) were administered measures of 

depression, anger, hostility, and impulsivity (Steegmans et al.) Men in the low cholesterol group 

were much more likely to have high depression scores than men in the normal cholesterol group. 

In a sample of 127 healthy women ages 18 to 27, cholesterol and measures of NA, including 

depressed affect, measured by the NEO Personality Inventory, and trait anxiety, were examined 
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(Suarez, 1999). In the low cholesterol group (less than 4.14 mmol/liter), 39% of women reported 

high depressed affect, while in the moderate to high cholesterol group (4.14 or greater), 19% of 

women reported high depressed affect. Further, lower depressed affect predicted higher 

cholesterol in regression analyses. A similar relationship was present for anxiety (Suarez, 1999).  

In relation to BP, Hildrum et al. (2007) examined the relationship among BP with 

depression in a non-patient sample of over 60,000 men and women ages 20-89. They found that 

individuals in the lowest SBP percentile had higher depression and anxiety scores than the 

reference group with normal levels of SBP. They found similar results for DBP, but not as strong 

as for SBP.  

Related to extroversion, giving and receiving social support has been associated with 

lower SBP and DBP in a sample of male and female undergraduate students (Piferi & Lawler, 

2006). Extraversion has been associated with healthy outcomes in general (Goodwin & 

Friedman, 2006).  

If SI is associated with higher BP and higher cholesterol, but NA is associated with lower 

BP and lower cholesterol, I may not see an effect when the global Type D construct is examined. 

Therefore, I hypothesize that Type D will most likely result in a non-significant relationship with 

BP and cholesterol; however, NA will be associated with lower BP and cholesterol, and SI will 

be associated with higher BP and cholesterol.  

Hypothesis 2. Type D individuals will use a lower number of coping strategies than non-

Type Ds.  

No studies have examined the relationship between Type D personality and number of 

coping strategies used. Type D personality has been linked to psychological distress (Denollet, 

2000), impaired relationships (van den Broek, Martens, Nyklicek, van der Voort, & Pedersen, 
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2007), vital exhaustion (Preckel et al., 2005), and several other variables that would suggest that 

Type D individuals have limited resources, or difficulty in utilizing resources. Type Ds have 

been shown to report lower resiliency than non Type Ds in a cardiac sample (Smith et al., 2008). 

Resiliency is a measure of an individual’s ability to bounce back following a stressful event or 

situation, which could also be viewed as an individual’s ability to utilize his/her resources. Based 

on Denollet’s conception of Type D personality, in particular the tendency of individuals high in 

SI to avoid interpersonal contact (Denollet, 2005; Denollet, 2000), I expect Type Ds to employ a 

lower number of coping strategies than non-Type Ds.  

Hypothesis 3. Lower number of coping strategies used will be associated with higher 

cardiovascular risks.  

Resiliency is defined as the ability to recover following a stressful situation (Smith et al., 

2008). Individuals who have multiple coping strategies from which to draw will have more 

options when faced with a stressful event. An individual with more resources might be able to 

return to homeostasis more quickly following a stressful event, which over time might decrease 

the impact of stress on the cardiovascular system. Resources such as financial stability, medical 

care and social support have been associated with improved cardiovascular outcome (Gallo & 

Matthews, 2003). It is likely that individuals with a higher number of coping strategies from 

which to draw will have better cardiovascular health. I hypothesize that number of coping 

strategies endorsed will be negatively associated with cardiovascular risk variables.  

Hypothesis 4. Number of coping strategies used will act as a moderator between Type D 

personality and HRV.  

It is possible that the relationship between Type D personality and psychological distress 

is affected by Type D individual’s ability to use the resources they have, rather than a 
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discrepancy in the resources available. For this reason, I would like to explore the number of 

coping resources utilized by Type D individuals versus non-Type D individuals and the 

connection between this relationship and HRV. To reduce the number of tests examined, only 

HRV will be used as a dependent variable, since HRV is the best measure of cardiovascular risk 

that is available (Thayer & Lane, 2007).  

No studies have examined the relationship between Type D personality, coping 

utilization and cardiovascular risks. Based on my understanding of Type D individuals, I expect 

to find a moderating effect between Type D personality and number of coping strategies used 

with HRV. I expect Type D individuals to be restricted in the number of coping strategies 

utilized and thus at increased risk of cardiovascular disease via lowered HRV. On the other hand, 

Type D individuals who report a higher number of coping strategies will be at a lower risk of 

CVD, as indicated by higher HRV.  

Hypothesis 5. The 14 coping strategies of the Brief COPE will cluster into three factors 

(active/problem focused coping, emotion-focused coping, avoidant coping) by use of factor 

analysis.  

For simplification of analyses and control of Type 1 error, I have decided to conduct a 

factor analysis of the 14 coping strategies of the Brief COPE (Carver, 1997) to reduce the 

number of analyses run within the sample. Some studies have clustered the subscales of the 

Carver COPE scales into problem-focused coping, emotion-focused coping, and less useful 

coping (Burker et al., 2005), while others recommend using each subscale distinctly (Carver, 

1997). Based on a summary of the literature of previous factor analyses of the COPE and Brief 

COPE (see Appendix A; Knoll, Rieckmann, Schwarzer, 2005, Wilson, Pritchard, & Revalee, 

2005, Devonport & Lane, 2006, Herrald & Tomaka, 2002, Carver, Weintraub, & Scheier, 1989, 
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Hastings et al., 2005; Badr, 2004, Howell, 2007; Zuckerman & Gagne, 2003; Fillion, Kovacs, 

Gagnon, & Endler, 2002; Phelps & Jarvis, 1994), I expect the coping strategies to cluster into 

three factors: active/problem focused coping (active coping, planning, positive reframing, and 

instrumental support), emotion focused coping (acceptance, humor, religion, emotional support, 

and venting), and avoidant coping (self-distraction, denial, substance use, behavioral 

disengagement, and self-blame).   

Hypothesis 6. Type Ds will report lower use of active/problem focused coping and 

emotion focused coping, while higher use of avoidant coping than non-Type Ds.  

Based on my conceptualization of the coping strategies used in my analyses, I 

hypothesize that Type Ds will be lower in active/problem focused and emotion focused forms of 

coping than non-Type Ds, while Type Ds will be higher in avoidant forms of coping than non-

Type Ds.     

Hypothesis 7. Lower use of Active/Problem Focused Coping, and higher use of Avoidant 

Coping will be associated with cardiovascular risks. I do not offer a hypothesis regarding 

Emotion Focused Coping and cardiovascular risk at this time. 

There are three ways to examine the relationship between coping and cardiovascular 

risks: 1) to examine the relationship between all 14 coping strategies and the cardiovascular risk 

measures, 2) to examine the relationship between the strongest factors that arise following factor 

analysis of the Brief COPE and each of the cardiovascular risk measures, and 3) to cluster the 

coping strategies based on their relationship in the literature with cardiovascular risk and confirm 

whether my sample produces similar results. Examining the 14 strategies would be the most 

thorough method, but again I run into the problem of Type 1 error. Factor analysis will allow me 

to see the coping strategies that tend to cluster together within my sample; therefore, allowing me 
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to see the combinations of coping strategies that students are likely to use. For this reason, I have 

chosen to focus on the relationships between the factor analyzed coping strategies and 

cardiovascular risks.  

If my hypotheses are confirmed, and I find three primary coping factors, as described 

above, I hypothesize that active/problem focused coping will be associated with healthier 

cardiovascular risk variables. This hypothesis is based on the findings associating active forms of 

coping (active coping, planning, positive reframing and social support) with cardiovascular 

health (Schmeelk-Cone et al., 2003; O’Donnell et al., 2008; Rosanski et al., 1999; Kuper et al., 

2002).  

The relationship between emotion-focused coping and cardiovascular health is more 

difficult to predict because acceptance and emotional support appear to be associated with 

healthier cardiovascular outcomes (Low et al., 2008; Rosanski et al., 1999), whereas venting has 

a negative association with cardiovascular health (Burker et al., 2005). Humor and spirituality 

have mixed findings with cardiovascular health (Seeman et al., 2003; Tartaro et al., 2005; 

Lefcourt et al., 1997; Kerkkanen et al., 2004; Sethness et al., 2005). Because of these mixed 

findings, I am not able to make a hypothesis at this time regarding emotion-focused coping and 

cardiovascular risk. Instead, if the factors cluster as I hypothesize, I will examine the 

relationships between each coping variable expected to load on the emotion-focused coping 

factor with each cardiovascular risk variable to better understand the relationships present. Based 

on literature reviewing each of the coping strategies I expect to load on the emotion-focused 

factor, it is expected that acceptance, emotional support and religion will be positively associated 

with cardiovascular health (Low et al.; Seeman et al.; Tartaro et al.; Sethness et al.), while 
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venting and humor will be negatively associated with cardiovascular health (Lefcourt et al.; 

Kerkkanen et al.). 

Although distancing/distraction appears to have a positive relationship with 

cardiovascular health (Ayduk & Kross, 2008; Neumann et al., 2004), the remaining hypothesized 

subscales of the avoidant coping factor (substance use and self-blame) have inverse relationships 

with cardiovascular health (Low et al., 2008; Schwerdtfeger et al., 2005; Frishman et al., 2003; 

El-Sheikh & Harger, 2001; Burker et al., 2005). I hypothesize that avoidant coping will have a 

positive relationship with cardiovascular risk variables.  

Hypothesis 8. Coping strategies will act as moderators between Type D personality and 

HRV. 

I expect avoidant coping to moderate the relationship between Type D personality and 

HRV, such that Type D individuals high in avoidant coping will demonstrate lower HRV and 

Type D individuals low in avoidant coping will demonstrate higher HRV. I expect 

active/problem focused coping to moderate the relationship between Type D personality and 

HRV such that Type D individuals high in active/problem focused coping will have higher HRV 

and Type D individuals low in active/problem coping will have lower HRV.  

I do not expect to find a moderating relationship between Type D personality and 

emotion-focused coping; however, I do expect to find a moderating relationship between the 

hypothesized subscales of emotion-focused coping and HRV. I expect acceptance, emotional 

support and religion to moderate the relationship between Type D personality, such that Type D 

individuals high in acceptance, emotional support, or religious coping will have higher HRV and 

individuals low in acceptance, emotional support, or religious coping will have lower HRV. I 

expect venting and humor to moderate the relationship between Type D personality, such that 
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Type D individuals high in venting or humor will have lower HRV and individuals low in 

venting or humor will have higher HRV.   
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CHAPTER 2 

METHOD 

Participants 

 Participants were recruited from the University of North Texas campus using class 

handouts and verbal class announcements during classes. Although no monetary compensation 

was given for participation in the study, students were eligible for class credit or extra credit 

from their professors. Students enrolled in introductory and upper level psychology courses were 

processed according to the Department of Psychology’s procedures for their research participant 

pool. These procedures include a computerized system (the SONA system) that tracks 

participation in research studies in order to assign credit and maintain separation between the 

study and the professor of the class. Students who chose to participate were asked to log into the 

SONA system at their leisure, sign-up for the study, and schedule their appointment time. 

Students not in psychology courses or enrolled during the summer schedule were able to sign up 

for research studies on a departmental bulletin board that provided them with information about 

time and location of the study. Participant eligibility for the study included: 1) enrollment in an 

undergraduate course; 2) 18 years of age or older; and 3) fluency in written and spoken English. 

Additionally, participants were excluded if they were pregnant, diabetic, hypoglycemic, or for 

whom fasting was otherwise contraindicated. 

In the fall 2007, the undergraduate student population at the University of North Texas 

(UNT) was made up of 64.9% European-American, 12.6% African-American, 11.2% Hispanic, 

4.8% Asian/Pacific Islander, 0.8% American Indian/Alaskan Native, 4.5% nonresident alien and 

1.2% other/unknown. Of the student population, 56.5% were female, with 43.4% male. For the 

spring 2008 semester, the average age of an undergraduate student at UNT was 22.7 (SD = 5.4; 
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UNT 2007-2008 fact book). A representative sample of the overall student population at the 

university was recruited.   

Procedure 

 The study was approved by the University of North Texas Institutional Review Board. 

Data was collected between the fall 2006 semester through the spring 2008 semester. The study 

consisted of two phases. Phase I involved a battery of survey questionnaires. Phase II involved a 

baseline heart rate variability (HRV) session, blood pressure (BP) and lipid profile collections, as 

well as another brief survey. Each phase took about 1 hour to complete. At the beginning of 

Phase I and Phase II sessions, a trained staff member went over the informed consent with 

participants to ensure understanding of the risks and benefits of the study. Participants were then 

asked to sign the informed consent documents. Data collection occurred in the same building but 

in areas separate for Phase I and Phase II.   

Phase I 
 

Data collection for Phase I took place in small meeting rooms in the psychology 

department of the university. A battery of self-report surveys were administered to participants to 

be completed.  

Background Information  

Participants completed a brief background information survey that provided demographic 

information and a brief symptom checklist. Basic information such as age, gender, and academic 

status was included.   

Psychological Risk Factors 

            Coping.  To measure coping, I administered The Brief COPE (Carver, 1997), a 28-item 

self-report questionnaire modified from the original COPE (Carver et al., 1989). The Brief COPE 
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examined 14 coping strategies, including active coping, planning, positive reframing, 

acceptance, humor, religion, using emotional support, using instrumental support, self-

distraction, denial, venting, behavioral disengagement, substance use and self-blame. Each 

subscale consisted of 2 items with responses ranging from 1 (I haven’t been doing this at all) to 4 

(I’ve been doing this a lot). Sample items included, “I’ve been taking action to try to make the 

situation better” and “I’ve been giving up trying to deal with it.” Cronbach’s alpha for each 

subscale is adequate ranging from 0.50 (venting) to 0.90 (substance use). Validity for the Brief 

COPE has been demonstrated by examination of the intercorrelations among scales on both the 

Brief COPE and the original COPE measures (Carver, 1997; Carver et al.). A sum score for each 

subscale was used in analyses as well as a frequency score. A number of copings strategies used 

variable was generated by categorizing respondents into “use” (a score of 2-4) or “non-use” (a 

score of 1) for each item, and then summing the number of strategies used for each participant.  

 Type D personality.  Type D personality was assessed using the Type D Scale – 14 

(DS14; Denollet, 2005), a 14-item, 5-point Likert-type scale designed to assess NA, SI and Type 

D personality. Responses ranged from 0 (false) to 4 (true). Seven items make up the NA 

subscale, such as “I often find myself worrying about something” and “I am often in a bad 

mood.” Seven items comprise the SI subscale, for example, “I often feel inhibited in social 

interactions” and “I find it hard to start a conversation.” A score of 10 or greater on each 

subscale suggests that an individual has Type D personality (Emons, Meijer, & Denollet, 2007). 

Cronbach’s alpha for each subscale has been demonstrated at 0.86-0.89 and 0.88. Test-retest 

reliability has also been shown at 0.82 and 0.72 for each scale over a 3-month time period. 

Construct validity has been examined by comparing the NA and SI subscales of the DS14 to the 

neuroticism and extraversion subscales of the NEO-Five Factor Inventory. NA was strongly 
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correlated with neuroticism (0.74) and SI was strongly correlated with extraversion (-0.61). The 

DS14 has also shown independence from mood status. Scores on the DS14 scales reflect stable 

tendencies to experience negative emotions and SI over time (Denollet, 2005). Internal 

consistencies within the sample were good at α = 0.87 for NA and α = 0.86 for SI. 

Phase II 
 

Prior to their appointment for Phase II, participants were contacted in advance and 

reminded to fast overnight (no food or drink (except water)) in the 12 hours before the 

appointment. They were specifically asked to avoid alcohol or over-the-counter medications or 

herbal remedies during the fasting period, to not smoke for at least 2 hours before the 

appointment, and to avoid exercise at least 30 minutes prior to the appointment. Participants 

were excluded from Phase II if they were pregnant, diabetic, hypoglycemic, or for whom fasting 

was otherwise contraindicated during preliminary screening. Phase II took place in two small 

research rooms. When participants arrived they were given informed consent and asked whether 

they were able to fast. If participants had not fasted, they were asked to reschedule an 

appointment at a later date. Participants then engaged in three HRV sessions, followed by a 

blood pressure reading, a lipid profile collection, a second blood pressure reading, and a brief 

paper-pencil survey.  

Cardiovascular Risk Factors 

Heart Rate Variability (HRV)  

The autonomic nervous system is divided into the sympathetic and parasympathetic 

branches (Carlson, 2004). The sympathetic branch is primarily involved in activities that expend 

energy, whereas the parasympathetic branch is involved in procedures that increase the body’s 

supply of stored energy. For example, the sympathetic branch would cause heart rate to increase, 
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whereas the parasympathetic branch would cause heart rate to slow. The autonomic nervous 

system plays an important role in many aspects of homeostasis (Gang & Malik, 2003; Carlson, 

2004). HRV is a measure of autonomic balance in the nervous system and is used to assess 

cardiovascular function in healthy and cardiac samples (Malik, 1996).  

HRV is a non-invasive measure of cardiac performance that identifies the momentary 

fluctuations in heart rate and has been shown to be a powerful predictor of adverse cardiac events 

(Malik, 1996). Assessment of HRV is based on analysis of consecutive sinus rhythm R-R 

intervals (Gang & Malik, 2003). HRV measures fluctuations in autonomic inputs to the heart. 

Higher HRV is associated with healthier outcomes, while lower HRV is associated with 

maladaptive or riskier outcomes. Increases in sympathetic activity and decreases in 

parasympathetic activity contribute to lower HRV. Changes in HRV have been associated with 

myocardial infarction, angina pectoris, congestive heart failure, sudden cardiac death, essential 

hypertension, cardiac transplantation, and myocardial dysfunction (Malik, 1996; Gang & Malik, 

2003). In addition to its use as an assessment tool, HRV has been used as a therapeutic tool to 

improve cardiac stability (Malik, 1996).  

Two standard methods of measurement for HRV are available: time domain methods and 

frequency domain methods (Malik, 1996). Frequency domain methods are recommended for use 

with brief recordings of HRV (e.g., five minutes). Using a frequency domain method involves 

calculating the power spectral density (or the distribution of signal power) to determine how the 

variance in R-R intervals is distributed as a function of time. R-R interval data is represented on 

a tachogram, with R-R intervals (seconds) plotted on the y-axis and total number of beats plotted 

on the x-axis. Fourier transformations are used to convert the tachogram into a power spectral 

display, in which power spectral density (seconds2/hertz) is plotted on the y-axis and frequency 
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(hertz) is plotted on the x-axis. The area under the curve represents the power of spectral 

components and is presented in absolute units (milliseconds2). The total power of a signal, 

integrated over all frequencies, is equal to the variance of the entire signal. Frequency domain 

methods can be parametric or nonparametric, yet there are some disadvantages to using the 

parametric analyses (Malik, 1996).  

Three components are calculated using the frequency domain method: VLF, LF, and HF. 

These measures are reported in frequency (hertz (Hz)) or normalized units (nu). HF and LF 

represent the variation in changes in the autonomic modulations of heart period. HF is the 

primary measure of vagal activity (Malik, 1996). The vagus nerve regulates the functions of 

organs (e.g., the heart) and allows communication between the brain and these organs to take 

place (Carlson, 2004). LF is suggested to be a measure of sympathetic modulations or a 

combination of sympathetic and vagal activity (Malik, 1996). HF activity is blocked and LF 

activity is decreased when atropine, a muscarinic receptor blocker, is administered. An LF/HF 

ratio represents sympathovagal balance, where higher scores represent healthier functioning. The 

autonomic function that VLF represents has not been clearly defined and will not be analyzed 

(Malik, 1996).   

HF HRV has been identified as the most clearly identified measure of autonomic activity 

(Thayer & Lane, 2007; Malik, 1996). Lower HF HRV, or decreased parasympathetic/vagal 

activity, has been associated with hypertension, diabetes, cholesterol, smoking, physical 

inactivity, unhealthy weight, age and family history of CVD, all of which are designated as risk 

factors for CVD by the National Heart Lung and Blood Institute (NHLBI) of the National 

Institutes of Health (Thayer & Lane, 2007; NHLBI, 2009). Decreased HF HRV has also been 
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associated with all cause mortality, myocardial infarction and other cardiac events (Thayer & 

Lane, 2007; Malik, 1996).  

A commercial computer software program was used to measure HRV (ProComp 

Infiniti™). ProComp Infiniti™ is an 8 channel, multi-modality encoder that produces real-time, 

computerized biofeedback and data acquisition in research and clinical settings. To assess HRV, 

I used the electrocardiograph (EKG) to record EKG on FlexComp Infiniti™, using an EKG 

sensor. The sensor works by detecting and amplifying small electrical voltage generated by the 

heart muscle when it contracts. The EKG signal is measured in micro-volts (µV). Several 

measures were used to determine cardiovascular health using the EKG recording. Heart rate was 

measured in beats per minute (bpm) and interbeat interval (IBI) was measured in milliseconds 

(ms). The raw EKG and IBI data were converted to interpretable HRV data using HRV Analysis 

Software (Niskanen, Tarvainen, Ranta-aho, & Karjalainen, 2004; Tarvainen & Niskanen, 2008). 

Respiration was also measured to account for errors in HRV measurement caused by 

breathing. Experimenters were asked to document environmental or behavioral factors that might 

cause error in HRV during recordings. These possible errors were checked with the raw data 

after all data had been collected. Respiration recordings were used to determine where errors had 

been made and to determine which portion of the recording needed to be deleted from further 

analysis. Errors were also determined by examining the distribution of each variable. Two 

trained upper level doctoral students examined the raw EKG and respiration data for errors and 

conducted all data cleaning. The raw EKG data for each HRV variable that was more than one 

standard deviation above the mean was examined further. The raw EKG was evaluated for 

irregularities in the raw EKG data as well as irregular patterns in respiration. Raw EKG data with 

a peak or drop greater than or equal to 50 µV were deleted. Once cleaned, HRV variables with 
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errors were re-calculated, re-entered, and re-checked for data entry errors by trained laboratory 

staff.   

Respiration amplitude was measured by using a respiration band that is sensitive to 

stretch. When strapped around the participant's chest, the band converts the expansion and 

contraction of the rib cage to a rise and fall of the signal on the screen. Respiration signal is a 

relative measure of chest expansion. The FlexComp Infiniti™ does not generate standard units of 

measure for respiration; however, from the raw signal waveform, the software is able to calculate 

the respiration rate and relative breath amplitude. The sensor consisted of a long velcro strap that 

is stretched around the participant’s chest, with the sensor's rubber tube and circuit box placed in 

the front. The band was placed on top of clothing. Participants were asked to remove bulky 

clothing such as coats or sweatshirts that might interfere with the measurement.  

The trained researcher demonstrated how to put the respiration band on and then asked 

the participant to put it around his/her chest. The researcher then rubbed the participant’s skin 

with alcohol and attached the electrodes on the participant's forearms. The negative lead was 

placed on the right forearm, while both the positive and ground leads were placed on the left 

forearm. Prior to recording, the pulse screen of the software was examined by the researcher to 

ensure adequate contact was made between the participant and the sensors. Participants were 

asked to sit quietly during a 5 minute baseline rest period and refrain from talking, falling asleep, 

or engaging in exaggerated body movements (see Appendix B).    

Blood Pressure   

BP is defined as the resultant pressure the blood produces as it flows against artery walls 

(AHA, 2008). SBP is a measure of the pressure caused when the heart contracts, while DBP is a 

measure of the pressure that results when the heart is relaxed (AHA, 2008). A SBP between 120-



                                                    

32 
 

139 mmHg or a DBP between 80-89 mmHg is considered pre-hypertensive, with SBP levels of 

140 mmHg or higher or diastolic BP levels of 90 mmHg or higher indicating hypertension 

(AHA, 2008).  

BP was obtained by taking consecutive readings from the left arm while the participant 

was seated. After the participant had rested for 5 minutes, two BP readings were obtained at 2-

minute intervals.  If the difference between the two readings was equal to or less than 5mm Hg, 

then the mean of the two readings was considered as the measurement.  If the difference between 

the two readings was greater than 5mm Hg apart, a third measure was taken and a mean of the 

three scores was considered as the measurement. Measurements were taken upon completion of 

lipid profile measures and following a 20 minute paper-pencil survey.  

Lipid Profile   

Cholesterol is found among lipids in the blood and in all cells of the body (AHA, 2008). 

LDL is the primary cholesterol carrier in the blood and can slow blood flow through arteries that 

connect to the brain and heart (AHA, 2008). In excess, LDL cholesterol builds up in artery walls 

and with other substances, leads to plaque formation, which causes the arteries to harden and 

lessens blood flow. One-hundred sixty mg/dL or higher is considered a high level of LDL, 

whereas levels at or below 70mg/dL are ideal (AHA, 2008). HDL is responsible for carrying 

approximately one-third to one-fourth of blood cholesterol (AHA, 2008). Medical experts 

believe that HDL transports cholesterol from the arteries to the liver, where it leaves the body. 

High levels of HDL appear to protect against cardiac events, whereas low levels (40 mg/dL or 

below in men and 50 mg/dL or below in women) are viewed as risk factors (AHA, 2008).  

Lipid samples were analyzed using a commercial lipid panel system (CardioChek®, 

2006). Researchers collecting lipid samples were trained to use the equipment as well as 
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prepared to handle situations such as blood phobias or fainting. If fasting instructions were 

followed, the participants were allowed to participate in the fasting cholesterol screenings. If 

participants had not fasted or followed directions, cholesterol samples were not collected. For 

participants who engaged in the screenings, the experimenter put on new latex gloves. The tip of 

the participant’s index finger on the non-dominant hand was swabbed with alcohol and then 

pricked with a disposable safety lancet. A disposable capillary tube and plunger was used to 

collect a droplet of blood and then deposit the droplet on a test strip, which was inserted into the 

machine for analysis. Following the finger-prick, the participant was instructed to relax while the 

results of the fasting cholesterol readings were determined. Participants were provided with 

immediate feedback on resting BP and cholesterol readings and encouraged to contact the 

student health center if they had concerns.  

The lipid profile consisted of measures of total cholesterol, HDL, triglycerides, calculated 

LDL, and a TC/HDL risk ratio. Calculated LDL is a calculation that takes into consideration the 

protective elements of HDL given the total cholesterol, as well as Triglycerides. Calculated LDL 

is estimated from the following equation: Total Cholesterol – HDL – (Triglycerides/5). In order 

to reduce the number of analyses conducted (to reduce Type 1 error), and because calculated 

LDL takes into consideration triglycerides and the protective factors of HDL, calculated LDL 

was the only cholesterol measure used to examine hypotheses.  
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CHAPTER 3 

RESULTS 

Preliminary Analyses 

All analyses were performed using SPSS 14 (Chicago, IL, USA). All self-report 

measures were entered once by a trained research assistant and then checked by two trained 

research assistants. Errors in entry were corrected. Missing data were interpolated on the DS14 

subscales if 80% of scores were present for each participant by inserting the mean for the 

participant’s subscale. Nine participants met criteria for interpolation on the DS14 and were 

interpolated. For the Brief COPE each subscale only consists of two items; therefore, the 

participant’s score for the item with the highest correlation to the missing item was inserted. 

Fifteen participants met criteria for interpolation on the Brief COPE.  

The sample consisted of 505 participants for Phase I and 297 for Phase II. Due to missing 

data on demographic and physiological variables, the final sample consisted of 501 participants 

for Phase I, 265 participants for calculated low-density lipoprotein (LDL), 297 participants for 

systolic blood pressure (SBP) and diastolic blood pressure (DBP), 276 participants for low 

frequency heart rate variability (LF HRV) and 274 participants for high frequency heart rate 

variability (HF HRV). The sample size is reported when appropriate, due to differences in 

sample size depending on the analyses being conducted. Results are summarized in Tables 1-5 

and Figure 1. A p value of .05 or less was chosen to designate significance. When appropriate, 

95% confidence limits were calculated and reported as CI.  

Descriptive analyses were performed on all variables of interest. Mean, standard 

deviations, ranges and percentages for all variables are reported in Table 1. In comparison to the 

UNT 2007-2008 fact book (UNT 2007-2008 fact book), the sample was over-representative of 
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African American and female students, while under-representative of European American and 

male students. All variables were examined for normality and met criteria for analyses being 

used. Independent samples t-tests and chi-square analyses were used to determine demographic 

group differences in all variables of interest. Bivariate correlations were conducted to see if 

expected variable relationships existed.  

Several frequency domain HRV variables were available for use. There is some 

justification in the literature to use non-parametric variables over parametric (Malik, 1996). The 

computations produced four non-parametric HRV variables, and there are no recommendations 

in the literature as to which variable is the best measure. To choose the best variable for analysis, 

each variable’s distribution was examined for normality and HF power normalized units was 

chosen. LF and HF in normalized units (nu) represents the relative value of each power 

component in proportion to the total power minus the VLF component. The normalized units 

emphasize the controlled and balanced behavior of the two branches of the autonomic nervous 

system (Malik, 1996). Additionally, HF HRV and LF HRV were highly correlated (r = -0.996, p 

< .001). To reduce the number of tests calculated (thus reducing Type 1 error), only HF HRV 

was used to examine hypotheses. Similarly, SBP and DBP were strongly correlated (r = 0.64, p < 

.001). To reduce the number of tests examined, only SBP was used for further analyses. These 

preliminary analyses allowed us to choose three representative cardiovascular risk variables to 

test hypotheses: HF HRV, calculated LDL, and SBP.   

Participant Characteristics 

Preliminary analyses were conducted to examine demographic, behavioral, psychological 

and cardiovascular variables that were not directly tested by hypotheses (see Tables 2 and 3). 

Type D individuals (M = 2.01, SD = 1.89) reported less days of exercise per week (t(499) = 4.32, 
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p < .001, CI = 0.41 - 1.09) than non-Type Ds (M = 2.75, SD = 1.82). Type Ds did not 

significantly differ from non-Type Ds in age, BMI, or number of cigarettes smoked per day.  

In relation to gender, males (M = 2.75, SD = 1.94) reported more days exercised per week 

(t(497) = 2.03, p < .05, CI = 0.01 - 0.73) than females (M = 2.37, SD = 1.85). Men (M = 120.38, 

SD = 10.55) also had higher SBP (t(293) = 6.82, p < .001, CI = 7.22 - 13.08) than females (M = 

110.23, SD = 11.45). Females (M = 53.67, SD = 18.96) had higher HF HRV (t(270) = -3.64, p < 

.001, CI = -14.93 - -4.45) than males (M = 43.98, SD = 20.72). Regarding psychological 

measures, females (M = 2.77, SD = 0.74) reported higher use of social support as a coping 

strategy (t(499) = -5.64, p < .001, CI = -0.55 - -0.27) than males (M = 2.36, SD = 0.74). Females 

(M = 20.80, SD = 3.37) reported higher total coping resources (t(500) = -2.90, p < .01, CI = -1.67 

- -0.32) used than males (M = 19.80, SD = 3.76). Females (M = 10.53, SD = 5.88) also reported 

higher NA (t(499) = -2.10, p < .05, CI = -2.36 - -0.08) than males (M = 9.31, SD = 5.82).   

Also of interest, age was positively related to BMI (r = 0.24, p < .01), calculated LDL (r 

= 0.25, p < .001), SBP (r = 0.23, p < .001), and adaptive coping (r = 0.11, p < .01). Age was 

negatively related to number of days of exercise (r = -0.09, p < .05), NA (r = -0.09, p < .05) and 

maladaptive coping (r = -0.12, p < .01). BMI was positively related to calculated LDL (r = 0.16, 

p < .05) and SBP (r = 0.42, p < .001). Number of cigarettes per day was positively related to 

maladaptive coping (r = 0.11, p < .05).  

Among psychological variables, most correlations were in the expected directions. NA 

was positively correlated with SI (r = 0.52, p < .01), maladaptive coping (r = 0.48, p < .01), and 

it was negatively correlated with adaptive coping (r = -0.24, p < .01), and social supportive 

coping (r = -0.10, p < .05). SI was positively associated with maladaptive coping (r = 0.31, p < 

.01), and it was negatively associated with adaptive coping (r = -0.24, p < .01) and social 
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supportive coping (r = -0.29, p < .01). Surprisingly, NA and SI were positively correlated with 

number of coping strategies used (r = 0.22, p < .01 and r = 0.12, p < .01 respectively). Among 

the coping variables, adaptive coping was positively correlated with social supportive coping (r = 

0.44, p < .01) and number of coping strategies used (r = 0.38, p < .01), yet no significant 

relationship was present with maladaptive coping. Maladaptive coping was significantly 

correlated with number of coping strategies used (r = 0.57, p < .01), but no relationship was 

present with social supportive coping.  

Among physiological variables, HF HRV was not significantly correlated with calculated 

LDL, or SBP. Calculated LDL and SBP were also not significantly correlated.  

Hypotheses 

Hypothesis 1. Type D individuals will have lower HRV. Type D individuals will not differ 

from non-Type Ds in cholesterol or BP. NA will be related to lower cholesterol and lower BP, 

while SI will be related to higher BP and higher cholesterol.  

A one-way between groups MANOVA was used to examine differences between Type 

Ds and non-Type Ds on HF HRV, SBP and calculated LDL. Mean differences are reported in 

Table III. Type D was used as the grouping variable, while the three cardiovascular risk variables 

were used as dependent variables. There was not a significant difference on the combined 

dependent variables between Type D and non-Type Ds (F(3, 225) = 0.84, p = .47, partial eta 

squared = 0.01).   

Since there was not a significant difference between Type D and non-Type Ds on HF 

HRV, calculated LDL or SBP, NA and SI were examined independently. Pearson Product 

Moment correlations were used to examine the relationship between NA, SI, HF HRV, 
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calculated LDL, and SBP (see Table II). NA was related to SBP (r = -0.12, p < .05), but not HF 

HRV or calculated LDL. SI was not significantly related to any cardiovascular risk measures.  

Hypothesis 2. Type D individuals will use a lower number of coping strategies than non-

Type Ds.  

An Independent samples t-test was used to examine group differences between Type Ds 

and non-Type Ds on coping resource sum (see Table III). There was a difference on coping 

resource sum (t(502) = -3.27, p < .01, CI = -1.70 - -0.42), such that Type Ds (M = 21.20, SD = 

3.55) reported a higher number of coping strategies used than non-Type Ds (M = 20.14, SD = 

3.44). To gain a better understanding of why this effect was present, mean scores of Type Ds and 

non-Type Ds were examined for each coping strategy.  Type Ds had higher mean scores on 14 of 

the 28 coping items. Eleven of the 14 items loaded on the maladaptive coping factor, two on the 

adaptive and one on the social supportive coping factors. It appears that although Type Ds report 

a higher number of strategies used, the majority of these strategies are maladaptive.  

Hypothesis 3. Lower number of coping strategies used will be associated with higher 

cardiovascular risks.  

Pearson product moment correlation analyses revealed that coping resource sum was not 

significantly related to HF HRV, calculated LDL, or SBP (see Table II).  

Hypothesis 4. Number of coping resources used will act as a moderator between Type D 

personality and HRV.  

To examine the interaction between Type D and number of coping resources used with 

cardiovascular outcomes, moderator effects were tested (see Table V; Frazier, Tix, & Baron, 

2004; Baron & Kenny, 1986). Type D was labeled as the predictor variable, with number of 

coping resources used labeled as the moderator and HF HRV as the dependent variable. The 
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mean of the number of coping resources sum was centered/standardized by subtracting the mean 

of the sample from each participant’s mean score. An interaction term or product term between 

the Type D variable and the centered/standardized variable was created by multiplying the 

dichotomous Type D variable (0 representing non-Type D and 1 representing Type D status) by 

the centered/standardized coping resources variable. HF HRV was used as the dependent 

variable, with Type D, centered use of coping resources and the interaction variable entered into 

a hierarchical multiple regression equation. Type D was entered in Block 1, centered use of 

coping in Block 2, and the interaction term in Block 3. The interaction between Type D and 

number of coping strategies used failed to reach significance (F(2, 268) = 0.90, p = 0.41).  

Hypothesis 5. The 14 coping strategies of the Brief Cope will cluster into three factors 

(Active/Problem Focused Coping, Emotion-Focused Coping, Avoidant Coping) by use of factor 

analysis.  

A principal components analysis (PCA) was conducted using the 28 items of the Brief 

COPE. Since many coefficients of 0.30 and above were found via bivariate correlations, the data 

were assessed as suitable for factor analysis. The Kaiser-Meyer-Oklin value was 0.80, and the 

Barlett’s Test of Sphericity reached statistical significance, supporting the factorability of the 

correlation matrix.  

 PCA identified nine components with eigen values exceeding 1.0, explaining a collective 

69.71% of the variance. An inspection of the screeplot revealed a break after the third 

component, and these three were retained for further investigation.  

 Varimax rotation was performed to help interpret these three components. The three-

component solution explained a total of 40.71% of the variance, with component 1 contributing 

14.60%, 2 contributing 13.50%, and 3 contributing 12.61%. Each component was inspected and 
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relabeled based on the item content of the coping strategy it appeared to represent (see Appendix 

C). A mean score for each component was used for analyses.  

Although the three factors were not identical to my hypotheses, they were quite similar. I 

hypothesized that active/problem focused coping would be comprised of active coping, planning, 

positive reframing, and instrumental support; however, I found that the first factor was made up 

of active coping, positive reframing, planning, acceptance, humor, and religion. Therefore, active 

coping, planning, and positive reframing fit my hypothesized first factor; however, instrumental 

support loaded on a separate factor, while humor and religion also clustered onto the first factor. 

The subscales of the first factor have primarily been associated with healthier, more adaptive 

outcomes and as a result, this factor was labeled as adaptive coping. 

For the second factor, I hypothesized that it would be made up of self-distraction, denial, 

substance use, behavioral disengagement, and self-blame; however, found that the second factor 

was made up of self-blame, behavioral disengagement, denial, substance use, self-distraction and 

one item from venting. Self-distraction, denial, substance use, behavioral disengagement, and 

self-blame all loaded on the factor as hypothesized as well as one additional item from venting. 

Since the subscales of the second factor have generally been associated with less adaptive or 

unhealthy outcomes, the factor was labeled as maladaptive coping. 

The third factor was hypothesized to consist of acceptance, humor, religion, emotional 

support, and venting; however, consisted of emotional support, instrumental support, and one 

item from venting. Although emotional support and venting loaded on this factor, as 

hypothesized, humor, religion and acceptance loaded on the first factor. In addition, instrumental 

support also loaded on this factor. The third factor was labeled as social supportive coping since 

all items related to social interactions or support seeking. 
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Because Hypothesis 5 was not confirmed, I was not able to examine Hypotheses 6 and 7. 

The research questions proposed by Hypotheses 6 and 7 were still examined as described below.  

A one-way between groups MANOVA was used to examine differences between Type 

Ds and non-Type Ds on adaptive coping, maladaptive coping and social supportive coping (see 

Table III for mean differences). Type D was used as the grouping variable, while the three 

coping strategies were used as dependent variables. There was a significant difference on the 

combined dependent variables between Type D and non-Type Ds (F(3, 500) = 37.54, p < .001, 

partial eta squared = 0.18). When each dependent variable was examined separately, all three 

were also significant. Type Ds reported lower use of adaptive coping (M = 2.61, SD = 0.52) than 

non-Type Ds (M = 2.86, SD = 0.51; F(1, 502) = 28.06, p < .001, partial eta squared = 0.05). Type 

Ds reported higher use of maladaptive coping (M = 2.12, SD = 0.44) than non-Type Ds (M = 

1.78, SD = 0.43; F(1, 502) = 68.96, p < .001, partial eta squared = 0.12). Type Ds (M = 2.50, SD 

= 0.76) also reported lower use of social supportive coping than non-Type Ds (M = 2.74, SD = 

0.74; F(1, 502) = 11.31, p < .01, partial eta squared = 0.02).  

Pearson product moment correlation analyses were used to determine the relationships 

between the three coping factor mean scores and the cardiovascular risk measures (see Table II). 

Adaptive, maladaptive and social supportive coping were not significantly related to HF HRV. 

Adaptive and maladaptive coping were not significantly related to calculated LDL or SBP; 

however, social supportive coping was significantly related to calculated LDL (r = 0.16, p < .01) 

and SBP (r = -0.14, p < .05).  

Hypothesis 8. Coping strategies will act as moderators between Type D personality and 

HRV. 
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To examine the interaction between Type D and coping strategies used with 

cardiovascular outcomes, moderator effects were tested (see Table V; Frazier et al., 2004; Baron 

& Kenny, 1986). Type D was labeled as the predictor variable, each coping strategy (adaptive, 

maladaptive, and social supportive) was labeled as the moderator, and HF HRV was used as the 

dependent variable. The three coping factors were centered/standardized by subtracting the mean 

of the sample from each participant’s score. An interaction term or product term between the 

Type D variable (0 representing non-Type D and 1 representing Type D status) and each of the 

centered/standardized variables was created by multiplying the dichotomous Type D variable by 

the centered/standardized coping variable. HF HRV was used as the dependent variable, with 

Type D, centered use of coping and the interaction variable entered into a hierarchical multiple 

regression equation. Type D was entered in Block 1, centered use of coping in Block 2, and the 

interaction term in Block 3. A separate regression model was conducted for each coping strategy. 

The interaction effect for adaptive coping (F(3, 267) = 0.30, p = 0.83) and maladaptive coping 

(F(3, 267) = 0.40, p = 0.75) were not significant. There was a significant interaction effect for 

Type D and social supportive coping (F(3, 267) = 3.12, p < .05).   

To gain a better understanding of the direction of the interaction, a mean plot was created 

(see Figure 1). Social supportive coping was dichotomized using a mean split into high and low 

scores. Type Ds with high or low use of social supportive coping showed similar HF HRV scores 

(M = 52.72, SD = 21.97 for Type Ds with high use of social supportive coping; M = 51.62, SD = 

17.86 for Type Ds with low use of social supportive coping). For non-Type D individuals, high 

or low use of social supportive coping differentiated HF HRV scores (M = 53.37, SD = 20.67 for 

non-Type Ds with high use of social supportive coping; M = 46.20, SD = 18.89 for non-Type Ds 

with low use of social supportive coping).  
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Two additional interaction effects were tested to determine whether NA or SI was driving 

the interaction between Type D and social supportive coping. There was a significant interaction 

effect for NA and social supportive coping (F(3, 268) = 2.73, p < .05; see Table IV). Inspection 

of the mean plots revealed that for individuals high in NA, social support use did not alter HF 

HRV (M = 51.58, SD = 20.31 for high NA with high use of social supportive coping; M = 51.57, 

SD = 17.86 for high NA and low social supportive coping). For individuals low in NA, social 

supportive coping use appeared to differentiate HF HRV in the expected direction, with higher 

use associated with higher HF HRV (M = 44.96, SD = 18.92 for low NA with low social 

supportive coping; M = 54.81, SD = 21.70 for low NA with high use of social supportive 

coping). 

The interaction effect for SI was not significant (F(3, 268) = 1.32, p = 0.27). SI did not 

appear to differentiate low and high social support users on HF HRV. 

Overall Model 

 Three hierarchical regression models were conducted to examine the overall relationship 

between NA, SI, coping and cardiovascular risks. Tolerance values and variance inflation factors 

revealed no multicollinearity between variables of interest. Table IV provides the results of the 

regression equation for each cardiovascular risk variable. 

Regression Model 1. For Model 1, HF HRV was used as the dependent variable. Block 1 

consisted of gender, age, ethnicity (African American, Latino/a, and “Other” all dummy coded 

with European American as the comparison group). Block 2 consisted of BMI, number of times 

smoked per day, number of times exercised per week, and Triglycerides. Block 3 consisted of 

NA, SI, adaptive, maladaptive and social supportive coping. Female gender (ß = 0.19, B = 8.43, 

CI = 2.25 - 14.61, t = 2.69, p < .01), African-American ethnicity (ß = 0.17, B = 8.58, CI = 1.41 - 
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15.76,  t = 2.36, p < .05), and “Other” ethnicity (ß = 0.14, B = 9.31, CI = 0.40 - 18.22, t = 2.06, p 

< .05) contributed to a significant proportion of the variance in HF HRV (R2 = 0.11, F(14, 214) = 

1.95, p < .05). Type D and coping did not contribute significantly to the variance in HF HRV. 

This suggests that females, African-Americans, and individuals categorized as “Other” ethnicity 

have higher or healthier HF HRV. 

Regression Model 2. For Model 2, calculated LDL was used as the dependent variable. 

Block 1 consisted of gender, age, ethnicity (African American, Latino/a, and “Other” all dummy 

coded with European American as the comparison group). Block 2 consisted of BMI, number of 

times smoked per day, and number of times exercised per week. Triglycerides were not used a 

control variable in this model because Triglycerides were used in the calculation of the 

dependent variable. Block 3 consisted of NA, SI, adaptive, maladaptive and social supportive 

coping. Age (ß = 0.20, B = 1.51, CI = 0.56 - 2.45, t = 3.15, p < .01), non-African American 

ethnicity (ß = -0.16, B = -15.27, CI = -27.18 - -3.36, t = -2.53, p < .05), BMI (ß = 0.18, B = 1.31, 

CI = 0.40 -2.23, t = 2.84, p < .01), number of days exercised per week (ß = -0.14, B = -2.64, CI = 

-4.96 - -0.32, t = -2.25, p < .05), and social supportive coping (ß = 0.18, B = 8.61, CI = 1.98 - 

15.24, t = 2.56, p < .05) explained 18% of the variance in calculated LDL (F(13, 240) = 4.06, p > 

.001). These findings suggest that older age, non-African American ethnicity, higher BMI, lower 

physical activity, and higher use of social supportive coping are related to higher, less healthy 

LDL cholesterol.  

Regression Model 3. For Model 3, SBP was used as the dependent variable. Block 1 

consisted of gender, age, ethnicity (African American, Latino/a, and “Other” all dummy coded 

with European American as the comparison group). Block 2 consisted of BMI, number of times 

smoked per day, number of times exercised per week, and Triglycerides. Block 3 consisted of 



                                                    

45 
 

NA, SI, adaptive, maladaptive and social supportive coping. Male gender (ß = -0.28, B = -7.52, 

CI = -10.68 - -4.37, t = -4.70, p < .001), age (ß = 0.14, B = 0.33, CI = 0.04 - 0.61, t = 2.24, p < 

.05), and BMI (ß = 0.32, B = 0.76, CI = 0.48 - 1.04, t = 5.32, p < .001) explained 29% of the 

variance in SBP (F(14, 233 = 6.81, p < .001). Type D and coping did not significantly contribute 

to the variance in SBP. This suggests that male gender, higher age and higher BMI are associated 

with higher, less healthy SBP. 
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CHAPTER 4 

DISCUSSION 

The purpose of this study was to examine the relationships among Type D, coping 

strategies, and cardiovascular risks in a non-medical sample of young adults. Understanding how 

Type Ds manage their demands and cope with stress sets the stage for understanding the 

developmental process of CVD. Although stable attributes, such as personality, may not be 

alterable in young adults, coping strategies can be taught and altered, and provide a method of 

intervention (Lazarus & Folkman, 1984; Linden, 2000). If adaptive coping strategies are 

increased and maladaptive coping strategies are reduced in Type D individuals at a young age, 

psychological distress may be reduced, and CVD may be less likely to develop. Early detection 

and use of preventative measures may have greater effectiveness against disease onset than 

intervention after the disease process is in progress.  

Type D and Cardiovascular Risk 

Type Ds were not significantly different from non-Type Ds in parasympathetic 

functioning, as measured by HF HRV. This is contrary to my hypothesis. This is surprising given 

the extensive literature connecting Type D personality with CVD and negative cardiac events 

within cardiac patients (e.g., Pedersen & Denollet, 2003), as well as the literature linking 

decreased parasympathetic activity to cardiovascular risk (Thayer & Lane, 2007). No studies 

have examined the relationship between HRV and Type D personality in either cardiac or non-

cardiac samples, making it difficult to compare findings.   

Higher parasympathetic activity appears to balance the release of proinflammatory 

cytokines (e.g., IL-1), which contribute to multiple diseases, including CVD (Thayer & Lane, 

2007). In cardiac samples, Type D personality has been associated with increased 
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proinflammatory cytokines (TNF-alpha and TNF-alpha receptors; Denollet et al., 2003). 

Sympathetic arousal, on the other hand, leads to cortisol release (Carlson, 2004). 

Hypercortisolemia has been linked to the CVD process, as well as to other psychological 

conditions (e.g., depression) that have been associated with increased risk of CVD (Rozanski et 

al., 1999; Girod & Brotman, 2004). In both cardiac and non-cardiac samples, Type D has been 

associated with hypercortisolemia (Habra et al., 2003; Whitehead et al., 2007).   

It is possible that in college-aged students, the physiological consequences of Type D 

personality have not had time to negatively impact the cardiovascular system. Only one 

experiment has studied Type D personality and cardiovascular risks in a college sample (Habra 

et al., 2003). Although they did not measure HRV, they did measure baseline heart rate and 

cortisol and did not find significant differences by Type D group. Within the sample, Type Ds 

did not display a significantly higher heart rate than non-Type Ds during a baseline assessment. 

It is also possible that Type D does not have a negative impact on cardiovascular health until 

after onset of CVD. Additional studies are necessary to determine whether Type D affects the 

cardiovascular system prior to disease onset and what the developmental influence of Type D 

may be over the lifespan.  

As expected, I did not find a significant difference between Type Ds and non-Type Ds on 

SBP or calculated LDL and decided to examine the separate constructs of NA and SI 

independently. I found a significant inverse relationship between NA and SBP, but did not find a 

significant relationship between NA with calculated LDL.  

No studies examining the relationship between Type D and lipid profiles have been 

published. Only one other study has examined NA and SI as measured by the DS14 and BP in 

college students, but it did not find significant differences in baseline measures (Habra et al., 
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2003). Denollet (2005) found large differences in the percentage of hypertensives and non-

hypertensives by Type D group; however, his sample had a mean age of 61.7 which is far higher 

than the mean age of the sample (M = 21.39).  

Other measures of NA, such as depression and anxiety have been associated with 

significantly lower BPs and cholesterol (Steegmans et al., 2000; Suarez, 1999; Maes et al., 

1994). Further, in a meta-analysis of cardiovascular risk variables and psychological correlates, 

Chida and Hamer (2008) found that decreased cardiovascular reactivity (as measured by BP and 

heart rate) was associated with higher NA, anxiety and neuroticism.  

Based on these studies, it is not surprising that NA was negatively associated with SBP in 

the sample. What is surprising, is that in patient and non-patient samples, NA is associated with 

healthier BP and cholesterol prior to disease onset, but is also a strong predictor of CVD (Suls & 

Bunde, 2005; Rozanski et al., 1999), despite the fact that cholesterol and BP are well-known risk 

factors of CVD (AHA, 2008; NHLBI, 2008). It is possible that NA leads to CVD via pathways 

that do not have a strong relationship with BP or cholesterol, such as heightened cortisol release, 

increases in pro-inflammatory cytokines, and blood and platelet factors (Fraser et al., 1999; Kop, 

1999; Suls & Bunde, 2005; Rozanski et al.). However, if this is the case, I would expect to see 

decreased parasympathetic (low HF HRV) activity in Type Ds, and I did not.  

Episodic psychological risk factors for CVD, such as depression and exhaustion, have 

been linked to increased blood clotting and inflammation (Kop, 1999). In a large sample of 

healthy adults (mean age approximately 47, 54% male), cortisol levels did not significantly relate 

to SBP, DBP or total cholesterol (Fraser et al., 1999). Further, a large meta-analytic study 

examining anxiety, neuroticism and NA did not find a clear relationship with hypothalamic-

pituitary axis (cortisol) reactivity, sympathetic or parasympathetic activity, but did find a clear 
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relationship with decreased reactivity to heart rate/BP measures, as well as a clear relationship 

with increased recovery in heart rate/BP measures (Chida & Hamer, 2008). This could be due to 

a tendency of highly anxious/neurotic individuals to have a heightened orienting response in 

which they are persistently aroused, but do not exhibit large changes in reactivity (Chida & 

Hamer, 2008). If this is correct, BP and cholesterol assessment as a screen for cardiovascular risk 

may not be sufficient in individuals high in NA.  

We did not find a significant relationship between SI and SBP or calculated LDL. 

Extraversion, which has a strong inverse relationship to SI (De Fruyt & Denollet, 2002), has 

been associated with lower SBP, norepinephrine, epinephrine, and cortisol, even after controlling 

for behavioral practices and demographic factors in a sample of 267 healthy adults ages 18-55 

(Miller, Cohen, Rabin, Skoner, & Doyle, 1999). Goodwin and Friedman (2006) found that 

individuals with mental illnesses were significantly lower in extraversion. Extraversion was 

significantly higher in those that did not have high BP or a history of stroke. Grant and Langan-

Fox (2007) found extraversion to be negatively correlated with physical ill health. Although I 

expected to find a positive relationship between SI and SBP and SI and calculated LDL, the 

relationship was not significant.  

Future studies are needed to clarify the relationship between personality constructs such 

as SI and NA with cardiovascular risk variables in young adults. Measures of cortisol, cytokines, 

and platelet factors, in addition to BP, cholesterol and HRV need to be included. Longitudinal 

studies over the lifespan are necessary to clearly understand the developmental process of CVD 

in individuals with potential psychological risk factors, such as NA and SI.   
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Coping and Cardiovascular Risk 

Contrary to my hypothesis, number of coping strategies used was not significantly related 

to cardiovascular measures in college students. Number of coping strategies used has not been 

examined in relation to cardiovascular risk variables. It appears that the number of coping 

strategies endorsed does not have a relationship to cardiovascular health and thus may not be an 

important variable to consider or attend to during psychological interventions.  

Only one coping strategy was significantly related to cardiovascular risks in the study. 

Adaptive, maladaptive and social supportive coping were not significantly related to HF HRV. 

Adaptive and maladaptive coping were not significantly related to calculated LDL or SBP. 

Social supportive coping was, however, positively related to calculated LDL and negatively 

related to SBP. 

Longitudinal studies examining the role of social support in initially healthy samples 

have revealed that a small social network and low perceived emotional support are predictive of 

risk for cardiac events (Rozanski et al., 1999). Data suggests that social support affects 

cardiovascular health via autonomic arousal (Rozanski et al.), yet I did not find a relationship 

between parasympathetic functioning (HF HRV) and social supportive coping.  

Social support also plays a role in how an individual engages in behaviors such as 

smoking, eating and exercise (Rozanski et al., 1999), which affect cholesterol and BP as well 

(AHA, 2009; Haskell, 2003). Lack of social support may act on the autonomic nervous system 

directly causing adverse cardiac events, or indirectly through behaviors such as lowered 

adherence, smoking and physical inactivity (Haskell, 2003). Giving and receiving social support 

has been associated with lower SBP in a sample of male and female undergraduate students 

(Piferi & Lawler, 2006), which is consistent with my finding that social supportive coping is 



                                                    

51 
 

negatively related to SBP. Social support could also increase unhealthy behaviors such as 

overeating, substance use or smoking, which might explain the positive correlation with 

calculated LDL. Behaviors that may explain the relationship between social supportive coping 

and calculated LDL within the sample are discussed in greater detail below. 

Type D and Coping 

Though contrary to the hypothesized direction, Type D individuals reported a higher 

number of coping strategies utilized than non-Type Ds. Follow-up analyses revealed that this 

was due to Type D’s use of more maladaptive coping strategies than non-Type Ds. It is possible 

that Type Ds exert more energy toward coping, yet are unsuccessful in their attempts. No studies 

have examined the number of coping strategies used by Type Ds versus non-Type Ds. Smith et 

al. (2008) examined group differences between Type Ds and non-Type Ds and found that Type 

D cardiac patients were significantly less resilient than non-Type D cardiac patients. The finding 

that Type Ds use more coping strategies unsuccessfully is helpful when considering treatment 

intervention tailored for Type Ds.  

Type Ds reported lower adaptive coping and social supportive coping than non-Type Ds. 

Type Ds reported higher maladaptive coping than non-Type Ds. No other study has reported the 

relationship between Type D and coping strategies measured by the Brief COPE. Denollet et al. 

(2008) examined Type D, repressive coping and clinical events in coronary patients, but did not 

report the relationship between coping and Type D. The study revealed a strong relationship 

between Type D and coping strategies. Over time, if Type Ds continue to use maladaptive 

strategies to cope with stress, yet fewer adaptive strategies, they may be at increased risk of 

unhealthy outcomes not limited to CVD. 
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Type D, Coping and Cardiovascular Risk 

 Three regression analyses were conducted to examine three models of Type D and 

coping, while controlling for demographic and behavioral variables that have a known 

relationship with cardiovascular health. In Model 1, female gender, African-American ethnicity, 

and “other” ethnicity were related to higher HF HRV. Type D and coping were not significant 

predictors of HF HRV. No studies have examined the relationship between Type D personality, 

coping and HRV. Based on these findings, it does not appear that coping and Type D personality 

play a role in parasympathetic functioning (HF HRV) in young adults; however, these 

relationships need to be replicated and examined over time to determine when and how Type D 

and coping begin to impact the cardiovascular system. 

In Model 2, higher age, non-African American status, BMI, fewer days exercised, and 

higher use of social supportive coping were related to higher calculated LDL. This finding is 

somewhat inconsistent with the literature, but not necessarily surprising. Social support and 

similar constructs such as social isolation or a lack of social resources have been associated with 

cardiovascular risks in both healthy and patient samples (Rozanski et al., 1999; Kuper et al., 

2002). It would be expected that use of social supportive coping would have a similar negative 

association with cholesterol, and thus a positive relationship with cardiovascular health, yet the 

findings suggest that it does not. It is possible that behavioral influences of peers (e.g., diet, 

exercise, substance use) negatively impact the health of individuals, despite higher use of social 

resources.  

In my sample, low exercise (ß = -0.14, t = -2.25, p < .05) was a strong predictor of 

calculated LDL in the regression analyses and could explain why social supportive coping was 

positively associated with calculated LDL. On the other hand, BMI (ß = 0.18, t = 2.84, p < .01) 
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was a stronger predictor of calculated LDL, and individuals high in social supportive coping 

reported lower BMIs. Since BMI and exercise were not significantly correlated with social 

supportive coping, BMI and exercise did not appear to mediate the relationship between social 

support and cholesterol. Additional research is necessary to unravel the complex relationship 

between social support and cholesterol in college students.  

Obesity rates for U.S. adults ages 20-74 have increased approximately 20% for both men 

and women in the last 40 years (AHA, 2008). Research at the University of New Hampshire 

found that one-third of undergraduate students were overweight and/or obese (Lofgren et al., 

2008). It could be that trends in college student health (e.g., increases in BMI and physical 

inactivity) are changing, but research examining psychological constructs such as social support 

and cardiovascular risk is not up to date with epidemiological data. 

For Model 3, coping and Type D did not significantly contribute to the variance in SBP; 

however, male gender, higher age, and higher BMI were related to higher SBP. Higher age and 

being overweight (which would result in a higher BMI) are two of the eight risk factors 

associated with CVD (NHLBI, 2009). Although age is not in an individual’s control, nutrition 

and physical activity can be altered to help reduce BP and the risk of CVD (NHLBI, 2009).  

These models also revealed that several demographic variables play an important role in 

cardiovascular risk. Female gender, African American ethnicity, and other ethnicity were 

associated with heightened parasympathetic activity (HF HRV). Higher age and BMI, non-

African American ethnicity, as well as lower number of days exercised per week were associated 

with calculated LDL cholesterol. Male gender, higher age and higher BMI were associated with 

higher SBP. In bivariate analyses, BMI had a strong correlation with SBP of r = 0.42 (p < .01). 

My findings are consistent with the National Heart Lung and Blood Institute of the National 
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Institutes of Health, which stipulates that higher age, being overweight, abnormal cholesterol 

(direction is not specified), and physical inactivity are all known risk factors for CVD (NHLBI, 

2009). These findings also reinforce the importance of behavioral factors, such as 

BMI/overweight and physical inactivity in the cardiovascular health of college-aged students.  

Gender differences in cardiovascular risk variables are not surprising. In bivariate 

analyses, females reported higher HF HRV and lower SBP. This relationship is consistent with 

gender differences reported in the literature, and has been attributed to the protective 

characteristics of estrogen (e.g., Sztajzel, Jung, & de Luna, 2008; Rozanski et al., 1999). Despite 

protective elements of estrogen in pre-menopausal women and women taking estrogen-

replacement therapy, it is thought that traditional risk factors do negatively affect cardiovascular 

health, but delay the onset of serious consequences such as myocardial infarction or stroke by 

about 10 years (Rozanski et al., 1999). Therefore, it is important to examine cardiovascular 

health in women at young ages, despite lower incidence of risk factors. 

African-American ethnicity was a significant predictor of HF HRV, while also associated 

with lower calculated LDL cholesterol. Bivariate analyses revealed that African Americans had a 

higher BMI, higher triglycerides, higher SBP and DBP, and exercised fewer times a week, yet 

higher HDL cholesterol than non-African Americans. African Americans have been documented 

as having a significantly higher likelihood of being diagnosed with hypertension, and incidence 

of stroke than European Americans, Asian-Americans, or Latino-Americans (Pleis & 

Lethbridge-Cejku, 2007). On the other hand, European-Americans have reported a higher 

incidence of any type of heart disease diagnosis (Pleis & Lethbridge-Cejku, 2007). Despite 

higher BP, parasympathetic activity (HF HRV) may serve to protect against cardiac conditions 

such as CHD or congestive heart failure.  
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The predicted interaction effect between Type D and adaptive coping and maladaptive 

coping was not significant. There was a significant interaction effect for Type D and social 

supportive coping on HF HRV. Inspection of the mean scores for Type Ds and non-Type Ds 

revealed an interesting and surprising finding. For Type D individuals, it appears that use of 

social supportive coping does not impact HF HRV; however, for non-Type D individuals, high 

use of social supportive coping is associated with higher HF HRV or parasympathetic 

functioning and low use of social supportive coping is associated with lower HF HRV or 

parasympathetic functioning.  

Additional analyses revealed that NA appeared to be the driving force behind this 

finding. For individuals high in NA, social supportive coping did not appear to differentiate HF 

HRV or parasympathetic functioning, yet for individuals low in NA, social supportive coping 

appears to be protective and is associated with higher HF HRV or parasympathetic functioning. 

This could be related to feedback received by others when an individual displays high NA. 

Individuals who are alone, may not receive negative feedback for having high NA, and thus 

receive the protective elements that seem to be associated with high NA. Yet individuals who are 

interacting with others, may receive negative feedback for displaying high NA, which has an 

adverse effect on their cardiovascular system.  

In a similar study, Lepore (1995) found that for participants low in cynicism, social 

support was associated with decreased BP and perceived stress when performing a speech task. 

For participants high in cynicism, the presence of support did not differentiate blood pressure or 

perceived stress. Chen, Gilligan, Coups, and Contrada (2005) found a similar result when 

examining the interaction between hostility and perceived social support on blood pressure. It 
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appears that regardless of the type of negative affect present, individuals high in negative affect 

do not receive the beneficial buffering effects of social support that individuals low in NA do.  

Given that Type D personality was not associated with any baseline cardiovascular risk 

variables in my sample or in Habra et al.’s (2003) study in college students, it is possible that 

Type Ds are not at increased risk of developing CVD prior to disease onset, but once CVD is 

present, they are at increased risk of adverse outcomes. This could be due to a preference to 

avoid social resources for support throughout life, yet a need to rely on others once disease is 

present. For example, a cardiac event such as a myocardial infarction may lead to a need for 

increased medications, lifestyle changes such as diet and exercise, and reliance on caretakers, 

friends, family and/or healthcare workers. If an individual is introverted/socially inhibited and 

tends to think negatively, changes in social interactions may produce increased stress/distress, 

leading to poor adjustment to disease or diagnosis. This could explain why there is such a strong 

relationship between Type D and cardiac events in cardiac patients, yet no relationship has been 

found between Type D and cardiovascular health prior to disease onset.  

Another interesting finding involves the relationship between SI and social supportive 

coping. The correlation between the two was moderate (r = -0.29, p < .01), which would be 

expected, but it is surprising that SI did not have the same relationship to cholesterol or SBP that 

social supportive coping did. SI has been described as a personality style, and highly related to 

introversion (De Fruyt & Denollet, 2002; Denollet, 2005), a dispositional characteristic, whereas 

social supportive coping describes cognitive and behavioral strategies used when experiencing 

stress, a conditional construct (Carver et al., 1989; Carver, 1997). The differences between the 

two constructs in my sample strengthen the concept that despite some overlap, they are two 

unique constructs, and should be examined separately.  
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Despite some null findings, it is possible that maladaptive coping strategies such as 

substance use and self-blame contribute to cardiovascular risks over time, but the effects are not 

yet identifiable in such a young sample. It does appear likely, that Type D individuals manage 

stress poorly, which may increase their risk of hypercortisolemia and poor health outcomes over 

time. Further research is needed to identify the developmental process of CVD in all ethnicities 

and to understand the changes that take place with age, as well as what variables contribute to 

these changes. Gender and ethnic differences need to be attended to in analyses examining 

cardiovascular health.  

Strengths and Limitations 

Our sample was a convenience sample of college students enrolled in psychology courses 

who were participating for extra credit. In addition, our sample only represents young adults 

from a southern region of the United States, the results may not generalize to the entire 

population. Although the sample age was young (M = 21.39, SD = 4.78), the purpose of the 

study was to examine Type D personality as a screen for cardiovascular risk in young adults, 

prior to disease onset. For these purposes, college students are a prime target for assessment.  

Fifty-eight percent of the sample self-identified as European American. Although 

European Americans report a higher incidence of any type of heart disease diagnosis, African 

Americans have significantly higher likelihood of being diagnosed with hypertension, and 

incidence of stroke than European Americans, Asian Americans, or Latino Americans (Pleis & 

Lethbridge-Cejku, 2007). In 2000, the U.S. census reported the following percentages for 

race/ethnicity: White/European-American 73%, Black/African American 12%, and 

Latino/a/Hispanic 13%. In comparison to the national percentages, my sample is over-

representative of African Americans (19%) and under-representative of European Americans. 



                                                    

58 
 

Cardiovascular research has traditionally focused on European and European Americans, but has 

moved toward more diverse samples (e.g., Matthews, 2005). My study adds clarification to the 

understanding of cardiovascular health in other ethnicities, such as African Americans and 

Latino/as. 

I also had a higher number of women (71%) than men in my sample. Incidence of heart 

disease, hypertension and stroke is similar for men and women and it is important to include both 

genders in cardiovascular research (Pleis & Lethbridge-Cejku, 2007). Historically, men have 

received better representation in cardiovascular research than women (e.g., Matthews, 2005), 

making this study a contribution to the literature on cardiovascular health in healthy, 

premenopausal women. Future studies should include gender-balanced samples that are 

ethnically diverse and whose ages extend across the lifespan. Longitudinal studies are also 

necessary to accurately examine the contribution of Type D personality and coping strategies to 

the development of CVD.  

Conclusions and Clinical Implications 

Substantial evidence links personality, cardiac events, and risk factors in patient samples 

(Pedersen & Denollet, 2003), but little is known about individuals before the onset of disease, yet 

this is the time when early detection of risk and preventative intervention can be most effective. 

This study suggests that a relationship does exist between personality, coping and physiological 

markers of CVD; however, further research is needed to determine the exact role of personality 

in cardiovascular health. Despite its limitations, the present study provides a step forward in a 

much needed area of research. 

Only one previous study has examined the relationship among Type D personality and 

physiological markers of cardiovascular risks in college students (Habra et al., 2003). 
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Additionally, this study is the only study to examine the contribution of Type D personality and 

coping strategies to cardiovascular risks in a non-medical sample. Although Type D personality 

was not independently associated with measures of HRV, BP and cholesterol, I did find an 

interaction effect between Type D and social supportive coping on HF HRV. There is strong 

evidence that parasympathetic functioning (measured by HF HRV) is the best measure of 

cardiovascular functioning (Thayer & Lane, 2007). I also found a strong relationship between 

Type D and poor coping habits. Based on my findings, Type D individuals do not appear to have 

decreased cardiovascular health during the college years, but with poor coping skills and 

inability to handle stress, poor health may develop over time. Longitudinal studies are necessary 

to examine whether the DS14 predicts CVD across the lifespan and the contribution that coping 

makes to that prediction.  

Multiple methods of intervention are available to prevent or lessen the likelihood of the 

onset of CVD (Rozanski, Blumenthal, Davidson, Saab, & Kubzansky, 2005; Karlsson et al., 

2007; McCraty, 2002; Karavidas et al., 2007; Siepmann, Aykac, Unterdorfer, Petrowski, & 

Mueck-Weymann, 2008; Moravec, 2008; George et al., 2007); however, continued research is 

necessary to determine who is at risk. Procedures such as social skills training and relaxation are 

non-invasive and have little potential to harm, but techniques such as vagus nerve stimulation 

involve surgical procedures and are more intense. If individuals who are at risk of developing 

CVD can clearly be identified at a young age, there is ample time to intervene in a safe and 

influential manner that could potentially save an individual’s life. More systematic and 

longitudinal research will help to clarify the ability of the DS14 to predict CVD, and exactly 

what the relationship between Type D personality and onset of CVD is.  
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Table 1 

Means, Standard Deviations, Ranges and Percentages  

 Mean SD Range Percentage 

Demographic Variables     

     Age 21.39 4.78 18 - 55 - 

Females - - - 71% 

African-Americans - - - 19% 

Latino/a - - - 12% 

“Other Ethnicity” - - - 11% 

European-Americans - - - 58% 

Behavioral Variables          

BMI 24.04 5.17 13.47 - 52.12 - 

Smoke per Day 0.69 2.83 0 - 34 - 

Exercise per Week 2.49 1.88 0 - 7 - 

Triglycerides 95.98 89.32 49 - 501 - 

Psychological Variables    

Type D Status - - - 35% 

Negative Affect 10.23 5.89 0 - 27 - 

Social Inhibition 10.49 6.36 0 - 27 - 

Adaptive Coping 2.77 0.53 1.17 - 4.00 - 

Maladaptive  1.90 0.46 1.00 - 3.73 - 

Social Supportive  2.65 0.76 1.00 - 4.00 - 

(table continues) 
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Table 1 (continued).     

 Mean SD Range Percentage 

Number of Resources 20.51 3.51 4 - 28 - 

Physiological Variables     

HF HRV (nu) 50.94 19.90 2.60 - 94.10 - 

HF HRV (Hz) 

Heart Rate 

Total Cholesterol 

0.22 

75.97 

138.37 

0.05 

11.37 

37.91 

0.15 - 0.37 

33.56 - 101.20 

99 - 299 

- 

- 

- 

HDL 34.93 17.46 14 - 99 - 

Calculated LDL 84.44 36.15 -25.80 - 230.60 - 

SBP 112.80 12.06 68 - 150 - 

DBP 72.45 10.43 39 - 114 - 

 
Note: Individuals who endorsed American Native/Alaskan Native, Asian or Asian American, 

Middle Eastern, or Biracial were combined and labeled as “Other Ethnicity.”  
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Table 2 

Intercorrelations among Continuous Variables 

Variable 1 2 3 4 5 6 7 8 9 10 11 12 13 14 

1. Age -              

2. BMI .24** -             

3. # Smoke .09 .01 -            

4. # Exercise -.09* -.01 -.03 -           

5. Triglyc .00 .05 .08 -.08 -          

6. NA -.09* .00 -.01 -.17** .01 -         

7. SI -.07 .03 -.01 -.17** .09 .52** -        

8. Adapt C .11* -.01 -.01 .04 -.03 -.24** -.24** -       

9. Malad C -.12* .04 .11* -.03 -.01 .48** .31** .04 -      

10. Social C .04 -.07 -.01 .00 -.07 -.10* -.29** .44** .05 -     

11. Cope Res -.07 -.06 .02 .02 .02 .22** .12** .38** .57** .44** -    

12. HF HRV -.04 .00 .02 -.04 .13 -.00 -.01 .02 .03 .10 .08 -   

13. Calc LDL .24** .16* .00 -.12 -.41** -.01 .04 .07 -.06 .16** -.03 -.01 -  

(table continues)  



                                                    

63 
 

Table 2 (continued).              

 1 2 3 4 5 6 7 8 9 10 11 12 13 14 

14. SBP .23** .42** -.03 -.06 .08 -.12* .03 -.06 -.04 -.14* -.08 -.01 .08 - 

Note. BMI=Body Mass Index; # Smoke=Number of cigarettes smoked per day; # Exercise=Number of times exercise per week; 

Triglyc=Triglycerides; NA=Negative Affect; SI=Social Inhibition; Adapt C=Adaptive Coping; Malad C=Maladaptive Coping; Social 

C=Social Supportive Coping; Cope Res=Sum of coping resources; HF HRV=High Frequency Heart Rate Variability; Calc 

LDL=Calculated LDL; SBP=Systolic Blood Pressure.  

*p < .05 

**p < .01  
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Table 3 

Mean Differences between Type D and non-Type Ds 

Variable Type D Non-Type  

 Means (SD) t (df) 

1. Age 20.90 (3.36) 21.65 (5.38) 1.68 (500) 

2. BMI 23.69 (5.09) 24.14 (5.06) 0.94 (498) 

3. # Exercise 2.01 (1.89) 2.75 (1.82) 4.32 (499)*** 

4. # Smoke 0.67 (2.53) 0.70 (2.99) 0.13 (499) 

5. Adaptive C 2.61 (0.52) 2.86 (0.51) 5.30 (502)*** 

6. Maladapt C 2.12 (0.44) 1.78 (0.43) -8.30 (502)*** 

7. Social Supp 2.50 (0.76) 2.74 (0.74) 3.36 (502)** 

8. Cope Res 21.20 (3.55) 20.14 (3.44) -3.27 (502)** 

9. HF HRV 50.11 (20.24) 52.05 (19.48) -0.78 (270) 

10. Calc LDL 86.19 (41.44) 83.55 (32.52) -0.58 (261) 

11. SBP 111.76 (11.43) 113.40 (12.44) 1.14 (294) 

Note. BMI=Body Mass Index; # Smoke=Number of cigarettes smoked per day; # 

Exercise=Number of times exercise per week; Adapt C=Adaptive Coping; Malad 

C=Maladaptive Coping; Social C=Social Supportive Coping; Cope Res=Sum of coping 

resources; HF HRV=High Frequency Heart Rate Variability; Calc LDL=Calculated LDL; 

SBP=Systolic Blood Pressure.  

*p < .05. **p < .01. ***p < .001.  
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Table 4  

Regression Analyses Examining Demographic, Behavioral and Psychological Variables Associated with Cardiovascular Risks 

 HF HRV1 Calc LDL2 SBP3 

 t ß t ß t ß 

Block 1  (R2 = 0.09) (R2 = 0.10) (R2 = 0.17) 

     Gender 

     Age 

     Afr-Amer 

     Latino/a 

     “Other” 

2.69** 

-0.93 

2.36* 

1.66 

2.06* 

0.19 

-0.07 

0.17 

0.11 

0.14 

1.13 

3.15** 

-2.53* 

-0.31 

-0.07 

0.07 

0.20 

-0.16 

-0.02 

-0.00 

-4.70*** 

2.24* 

1.05 

0.01 

0.11 

-0.28 

0.14 

0.06 

0.00 

0.01 

Block 2  (R2 = 0.10) (R2 = 0.14) (R2 = 0.28) 

     BMI 

     # Smoke 

     # Exercise 

     Triglycerides4 

0.99 

0.46 

-0.03 

1.40 

0.07 

0.03 

-0.00 

0.09 

2.84** 

-0.50 

-2.25* 

- 

0.18 

-0.03 

-0.14 

- 

5.32*** 

-1.40 

-1.04 

1.64 

0.32 

-0.08 

-0.06 

0.09 

(table continues) 
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Table 4 (continued). 

 HF HRV1 Calc LDL2 SBP3 

 t ß t ß t ß 

        Block 3 (R2 = 0.11) (R2 = 0.18) (R2 = 0.29) 

     NA 

     SI 

     Adapt Cope 

     Malad Cope 

     Social Supp 

-0.69 

0.03 

-1.03 

0.18 

1.56 

-0.06 

0.00 

-0.08 

0.01 

0.12 

-0.16 

1.87 

0.20 

-1.38 

2.56* 

-0.01 

0.14 

0.01 

-0.10 

0.18 

-0.82 

-0.23 

-1.31 

0.16 

-0.61 

-0.06 

-0.02 

-0.08 

0.01 

-0.04 

1
Note: F (5, 223) = 4.25** for Block 1; F (9, 219) = 2.67** for Block 2; F (14, 214) = 1.95* for Block 3.  

2
Note: F (5, 248) = 5.57*** for Block 1; F (8,245) = 5.17*** for Block 2; F (13, 240) = 4.06*** for Block 3.  

3
Note: F (5, 242) = 10.16*** for Block 1; F (9, 238) = 10.30*** for Block 2; F (14, 233) = 6.81*** for Block 3. 

4Triglycerides were not used as a control variable to predict calculated LDL because Triglycerides were used as part of the calculation. 

* p < .05. ** p < .01. *** p < .001.
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Table 5 

Significant Moderator Effects Using Hierarchical Multiple Regression for Type D and Coping Variables 

Step and Variable B SE B 95% CI ß Adjusted R² 

Step 1 

       Type D  

Step 2    

       Adapt C (z score) 

Step 3 

       Type D X Adapt C 

 

2.12 

 

1.86 

 

-1.11 

 

2.60 

 

3.14 

 

4.87 

 

-3.00 - 7.23 

 

-4.33 - 8.04 

 

-10.70 - 8.48 

 

0.05 

 

0.05 

 

-0.02 

 

0.00 

 

0.00 

 

0.00 

Step 1 

       Type D 

Step 2 

       Maladapt C (z score) 

Step 3 

       Type D X Maladapt C 

 

1.09 

 

-1.14 

 

4.42 

 

2.74 

 

3.63 

 

5.58 

 

-4.31 - 6.48 

 

-8.28 - 6.00 

 

-6.57 - 15.41 

 

0.03 

 

-0.03 

 

0.07 

 

0.00 

 

0.00 

 

0.00 

(table continues) 
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Table 5 (continued).      

 B SE B 95% CI ß Adjusted R² 

Step 1 

       Type D 

Step 2 

       Soc Supp C (z score) 

Step 3 

       Type D X Soc Supp C 

 

2.38 

 

6.22 

 

-7.59 

 

2.51 

 

2.13 

 

3.31 

 

-2.56 - 7.32 

 

2.03 - 10.41 

 

-14.11 - -1.08 

 

0.06 

 

0.23** 

 

-0.18* 

 

0.00 

 

0.01 

 

0.02 

Step 1 

       Type D 

Step 2 

       C Resource (z score) 

Step 3 

       Type D X C Resource 

 

1.16 

 

0.19 

 

0.59 

 

2.53 

 

0.47 

 

0.75 

 

-3.82 - 6.14 

 

-0.73 - 1.11 

 

-0.89 - 2.06 

 

0.03 

 

0.03 

 

0.06 

 

0.00 

 

0.00 

 

0.00 

Note: Dependent variable = HF HRV. Adapt C = Adaptive Coping; Maladapt C = Maladaptive Coping; Soc Supp C = Social 

Supportive Coping; C Resource = Coping Resource Sum. Type D is coded such that 0 = non-Type D status and 1 = Type D status. 

* p < .05. ** p < .01. 
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Figure 1. The interaction between Type D status and use of social supportive coping on HRV. 
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APPENDIX A 
 

LITERATURE REVIEW OF BRIEF COPE SUBSCALES 
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Brief COPE Strategies Factor Labels in Literature (# studies) Summary Label 

1. Active Coping Active Coping (5), Problem Focused (4), 
Self-Distraction 

Active/Problem 
Focused Coping 

2. Planning Active Coping (5), Problem Focused, (4), 
Approach 

Active/Problem 
Focused Coping 

3. Positive 
Reframing 

Positive Coping (3), Problem Focused, 
Emotion Focused, Active Coping  (2), 
Approach, Accommodation, Acceptance, 
Engagement 

Active/Problem 
Focused Coping 

4. Acceptance Positive Coping (3), Emotion Focused 
(2), Approach, Accommodation, 
Acceptance, Engagement 

Emotion-Focused 
Coping 

5. Humor Positive Coping (2), Emotion Focused 
(2), Humor (2) 

Emotion-Focused 
Coping 

6. Religion Support Coping (2), Emotion Focused 
(2), Religion (3), Denial 

Supportive/Emotion 
Focused Coping 

7. Emotional 
Support 

Support Coping (4), Emotion Focused 
(4), Problem Focused, Positive Coping 

Supportive/Emotion-
Focused Coping 

8. Instrumental 
Support 

Support Coping (4), Problem Focused 
(4), Self-Help, Active Coping 

Supportive/Problem-
Focused Coping 

9. Self-
Distraction 

Avoidant (4), Maladaptive/Problem 
Focused, Defensive, Self-Distraction 

Avoidant 

10. Denial Evasive, Problem Focused, Avoidant (6), 
Defensive, Denial, Disengagement 

Avoidant 

11. Venting Evasive, Emotion Focused (4), 
Avoidance, Self-Help 

Emotion-Focused 
Coping 

12. Substance Use Problem Focused, Emotion Focused, 
Avoidant (3), Substance Use 

Avoidant 

13. Behavioral 
Disengageme
nt 

Avoidant (6), Maladaptive/Problem 
Focused, Defensive, Disengagement 

Avoidant 

14. Self-Blame Evasive , Emotion Focused, 
Maladaptive/Problem Focused, 
Avoidance (2), Self-Punish 

Avoidant 
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APPENDIX B 

GUIDED IMAGERY INSTRUCTIONS
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Phase TWO Script Instructions – ID # [       ] 

 
1. Begin session with informed consent instructions for Phase Two. 
 
2. If You Need More Information for guided imagery (Or Skip to Instruction # 3): 
 
SAY:  [Name]  - Recently, you completed a questionnaire about uplifting and stressful 
experiences in your life.  Before we begin, I need to ask you a few more questions about some of 
these events.  This information will help me provide you with guidance in creating your imagery.  
(Ask Questions Now). 
 
3. SAY:  In a few minutes…. [Name] ………..I will hook you up to some sensors to 
measure your heart rate……I will record your heart rate while you are relaxed 
……Then, I will ask you to imagine a(n) uplifting (stressful) event……I will use some of the 
words that you gave us …….Then I will ask you to recall a(n) stressful (uplifting) 
event……When you are thinking about each event, I would like you to really concentrate on the 
event….try to experience it again…..OK, are you ready? [Name] ………… do you have any 
questions? Then let’s get started.” 
 
4. SAY:  [Name]…… I need you to stand up.  This belt will measure your breathing 
that affects heart rate.  You wear this belt over your stomach. (demonstrate 
how to put the belt on).  Here is the sensor in front.  Now you put it on.  Make it 
snug, but not too snug.  (Let’s try it again).  Okay [Name] ……..let’s have a seat. 
 
5. SAY:  I need you to hold your arms out in front like this (demonstrate)……I will 
wipe some places with alcohol swabs then place the electrodes.(Yellow/Negative on right arm, 
Blue/Positive on left arm, White/Ground on left arm above Blue/Positive electrode) 
 
6. Session One:  Baseline Imagery Instructions (LP=Long Pause=15 secs.) 
 
SAY:  [Name] …….. Please sit with both feet on the ground and your arms on the armrests…our 
instruments are very sensitive….try not to move your arms or body ..…movement interferes with 
our recording….Close you eyes…Get comfortable  (LP)…Take a deep breath….Hold it..… 
(YOU SILENTLY COUNT TO 10)…….. 
SAY:  Now Exhale and Breath normally….(LP)  
 
7. BEGIN RECORDING (Green Icon) after 5 minutes – Go to Biograph Instructions # 14 
 
SAY:…..keep your eyes shut …Try to Relax …Clear your mind of mental chatter…Imagine a 
small blue dot.  I will be recording for about 5 minutes (about Two minutes later)  SAY:  
Remember…keep your eyes closed and imagine a blue dot (about 90 seconds later)  SAY:  
Remember…keep your eyes closed and imagine a blue dot. 
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Factor Analysis of Brief Cope with Scale Loadings, Subscales and Items (N=505)   

Item Number and Content Scale Loadings 

Scale 1: Adaptive Coping (mean = 2.77, sd = 0.53, α = 0.80) 1 2 3 

17. I've been looking for something good in what is happening. (Positive 

Reframing) 

0.71 0.00 0.00 

25. I've been thinking hard about what steps to take. (Planning) 0.68 0.00 0.00 

14. I've been trying to come up with a strategy about what to do. (Planning) 0.67 0.00 0.00 

7. I've been taking action to try to make the situation better. (Active Coping) 0.62 0.00 0.00 

12. I've been trying to see it in a different light, to make it seem more 

positive. (Positive Reframing) 

0.61 0.00 0.00 

2. I've been concentrating my efforts on doing something about the situation 

I'm in. (Active Coping) 

0.61 0.00 0.00 

20. I've been accepting the reality of the fact that it has happened. 

(Acceptance) 

0.54 0.00 0.00 

24. I've been learning to live with it. (Acceptance) 0.51 0.00 0.00 

(table continues) 
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Appendix C (continued).  

  1 2 3 

18. I've been making jokes about it. (Humor) 0.50 0.00 0.00 

28. I've been making fun of the situation. (Humor) 0.41 0.35 0.00 

27. I've been praying or meditating. (Religion) 0.32 0.00 0.00 

22. I've been trying to find comfort in my religion or spiritual beliefs. 

(Religion) 

0.31 0.00 0.00 

Scale 2: Maladaptive (mean = 1.90, sd = 0.46, α = 0.85)    

26. I’ve been blaming myself for things that happened. (Self-Blame) 0.00 0.64 0.00 

13. I’ve been criticizing myself. (Self-Blame) 0.00 0.63 0.00 

16. I've been giving up the attempt to cope. (Behavioral Disengagement) 0.00 0.61 0.00 

6. I've been giving up trying to deal with it. (Behavioral Disengagement) 0.00 0.60 0.00 

8. I've been refusing to believe that it has happened. (Denial) 0.00 0.60 0.00 

3. I've been saying to myself "this isn't real." (Denial) 0.00 0.60 0.00 

 (table continues) 
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Appendix C (continued).  

  1 2 3 

4. I've been using alcohol or other drugs to make myself feel better. 

(Substance Use) 

0.00 0.54 0.00 

 

11. I've been using alcohol or other drugs to help me get through it. 

(Substance Use) 

0.00 0.54 0.00 

1. I've been turning to work or other activities to take my mind off things. 

(Self-Distraction) 

0.00 0.43 0.00 

9. I've been saying things to let my unpleasant feelings escape. (Venting) 0.00 0.42 -0.41 

19. I've been doing something to think about it less, such as going to movies, 

watching TV, reading, daydreaming, sleeping, or shopping. (Self-

Distraction) 

0.00 0.40 0.00 

Scale 3: Social Support (mean = 2.65, sd = 0.76; α = 0.77)    

10. I’ve been getting help and advice from other people. (Instrumental 

Support) 

0.00 0.00 -0.83 

(table continues) 
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Appendix C (continued).  

  1 2 3 

15. I've been getting comfort and understanding from someone. (Emotional 

Support) 

0.00 0.00 -0.82 

5. I've been getting emotional support from others. (Emotional Support) 0.00 0.00 -0.82 

23. I’ve been trying to get advice or help from other people about what to do. 

(Instrumental Support) 

0.00 0.00 -0.79 

21. I've been expressing my negative feelings. (Venting) 0.00 0.00 -0.46 

Note. Items were rated on a 4-point, 1 to 4, likert-type scale. The subscale from the  

original Brief COPE is in parentheses following each item.   
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