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Abstract 

The death of a loved one is an extremely psychologically and physiologically taxing event. The 

present study explores the language used while experiencing this loss to better understand how 

individuals cope with their loss. Interviews from 9 bereaved and 10 non-bereaved participants 

were analyzed. Cardiovascular biomarkers were recorded and analyzed in conjunction with anger 

and emotion regulation. The present research looks specifically at anger, sadness, and metaphor 

incidence in relation to coping outcomes and cardiovascular risk biomarkers. This study explored 

the relationship between anger and blood pressure, metaphor and meaning making, and heart rate 

variability and emotion regulation indicated by interview behaviors laughing and crying. We also 

examined the differences between bereaved and non-bereaved individual’s indication of anger, 

sadness, and metaphor. We found significant results in the use of metaphor and finding meaning 

after the event, as well as a significant difference in the incidence of sadness between bereaved 

and non-bereaved individuals. The present study contributes to the growing body of research on 

an integrative model of bereavement. 
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Language Use and Cardiovascular Risk in Bereavement: 

A Mixed Methods Approach 

The death of a spouse is a stressful life event that poses increased psychological and 

cardiovascular risk (Bartrop, 2017; Bonanno, 2001; Stroebe, Stroebe, Schut, & Boerner, 2017a). 

Grief is associated with many negative and positive emotions: studies have indicated a 

relationship with sadness, anger, contempt, hostility, fear, and guilt, as well as happiness and 

pride (Bonanno, 2001). Bereavement can lead individuals to feel that “a piece of me is missing” 

(Bonanno, 2001). The utilization of adaptive coping strategies, ones that typically lead to a 

reduction in negative psychological and physiological consequences, is needed for individuals 

coping with a loss (Stroebe, Schut, & Boerner, 2017b). Stroebe et al. (2017) recommends that 

individuals who are coping with a loss should not feel like they are having to do the “work” to 

overcome their loss. Instead, they present a model that attempts to encompass various facets of 

day to day life and suggests the use of adaptive coping strategies to overcome their loss.  

Psychological Risk in Bereavement  

 Individuals who are grieving are at risk for psychological complications. One of these is 

complicated grief, a disorder that can occur in bereavement when an individual has significant 

impairments in functioning for at least 6 months after the loss of their spouse (Boelen, Van Den 

Hout, & Van Den Bout, 2006). Complicated grief is a diagnosable disorder that has specific 

symptomology defined in two clusters: separation distress (symptoms include yearning, 

preoccupation with memories of the deceased, and loneliness) and traumatic distress (symptoms 

include efforts to avoid reminders of the deceased, feelings of purposelessness, numbing, feeling 

dazed by the loss, inability or difficulty acknowledging the loss, a feeling of emptiness, inability 

to imagine life without the deceased, feelings that a part of oneself died, and anger over the loss). 
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Persistent complex bereavement disorder (PCBD) is another psychological complication for 

which bereaved individuals are at risk for. The Diagnostic and Statistical Manual of Mental 

Disorders, 5th edition (DSM-5), includes this disorder, and it appears to be mid-ground between 

complicated grief (Maciejewski, Maercker, Boelen, & Prigerson, 2016). The symptoms of PCBD 

according to the DSM-5 are yearning, emotional pain, preoccupying thoughts of the person, 

preoccupying thoughts of death, difficulty accepting loss, emotional numbness/disbelief, 

bitterness related to loss, regrets about death or deceased, avoidance of reminders of the 

deceased, loneliness, life is meaningless, diminished identity and difficulty planning the future 

(Robinaugh, LeBlanc, Vuletich, & McNally, 2014). PCBD is diagnosed when grief symptoms 

are persistent 6-12 months after the loss of a loved one (Cozza et al., 2016). 

Bereaved individuals also have higher rates of disability, medication use, and 

hospitalization due to susceptibility to illness. Bereaved individuals will also demonstrate 

affective changes such as depression, anxiety, guilt, anger, anhedonia, loneliness, yearning, and 

shock. They may also experience cognitive disruptions such as preoccupation with thoughts of 

the deceased, sensing the deceased is present, denial, low self-esteem, helplessness and 

hopelessness, suicidal ideation, sense of unreality and memory issues. Behavioral changes may 

include agitation, fatigue, overactivity, searching, weeping and social withdrawal. Bereaved 

individuals may also experience loss of appetite, sleep disturbances, and energy loss. For 

instance, Stroebe, Schut & Stroebe et al. (2007) found that bereaved individuals are at higher risk 

for mortality due to suicide or other reasons. Bereaved individuals also have higher rates of 

disability, medication use, and hospitalization due to susceptibility to illness.   

Physiological Risk in Bereavement 
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In addition to psychological risk in bereavement, there are physiological complications 

associated with the death of a loved one (Bartrop, 2017; Stroebe et al., 2017a). Individuals who 

have experienced the loss of a spouse have increased cardiovascular risk, especially in the 

immediate weeks following bereavement (Bartrop, 2017; Buckley, McKinley, Tofler, & Bartrop, 

2010). This heightened cardiovascular risk is associated with other health problems such as 

anxiety, depressive disorders, and complicated grief (Bartrop, 2017). Other health effects include 

the increased use of medication, increased doctors’ visits and admissions to the hospital, as well 

as nutritional and sleep problems (Stroebe et al., 2017a). 

Adaptive Coping Strategies 

Adaptive coping strategies are mentioned in a number of bereavement and coping 

theories. Some of these strategies may include verbal and emotional expression of an 

individual’s experience, as seen in the grief work perspective (Bonanno, 2001), and an emphasis 

on positive meaning making, as emphasized in the social functioning perspective (Bonanno & 

Kaltman, 1999; Stroebe & Schut, 2001). One example of an observable indication of adaptive 

coping strategies being utilized is the observation of Duchenne laughter in bereaved individuals 

while talking about their loss (Bonanno, 2001; Stroebe & Schut, 2001). 

 Bonanno & Kaltman (1999) call for an integrative approach to bereavement. This 

integrative view of bereavement focuses on the context of the loss to fully understand the 

grieving process, and how individuals in different circumstances can best utilize adaptive coping 

strategies. Adaptive coping is a key part to an individual’s recovery from their loss, and past 

research has demonstrated the effect of coping on levels of emotional distress (Stroebe et al., 

2017b). Below, we will discuss different empirically supported models of bereavement that 

elucidate this context. The shortcomings and / or advantages of these models have in different 
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ways contributed to the need for an integrative model of bereavement, and there by motivated the 

present research. After discussing these models, we will discuss different indicators of adaptive 

coping, backed with evidence from different models of bereavement.  

Grief Work Perspective (ex: Freud, 1917). The grief work perspective assumes that an 

individual’s successful recovery in bereavement requires them to work through the thoughts, 

emotions, and memories associated with the lost relationship. It is assumed in this perspective 

that it is important for bereaved individuals to be able to express their responses to a loss. The 

emotional and verbal expression of these responses is viewed as an adaptive coping strategy, 

especially when expressed in the early months after a loss. When negative emotions and 

experiences are expressed early on in bereavement, bereaved individuals experience reduced 

grief in the long-term. Grief work theorists emphasize the experience and expression of negative 

emotions, but do not address positive emotions (Bonanno, 2001).  

The lack of positive emotions in grief work is a gap in bereavement research that is 

addressed in both the cognitive stress perspective (Bonanno & Kaltman, 1999; Capps & 

Bonanno, 2000; Stein, Folkman, Trabasso, & Christopher-Richards, 1997) and the social-

functional approach to emotion. Further shortcomings of the grief work hypothesis are 

summarized by Schut and Stroebe (1999). They point out a lack of a clear definition of what 

grief work is, which leads to a poor operationalizations in empirical studies, as well as a lack of 

sound supporting evidence for it.  

Cognitive Stress Perspective (ex: Lazarus & Folkman, 1984). The cognitive stress 

perspective’s primary focus is on the bereaved individual’s subjective evaluations surrounding 

the loss. In this context, “stress” is dependent on whether or not the individual perceives, or 

evaluates, the situation as stressful. Specifically, stress in this perspective is defined as exceeding 
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the person’s ability or resources to manage the stressor (Bonanno & Kaltman, 1999). Stein et al. 

(1997) indicate that grief is not just a negative state: they found that positive appraisals (a belief 

in self-growth from difficult events, or even a positive attitude towards death) were more 

common than negative appraisals of death. This result was found in a similar study conducted by 

Capps & Bonanno (2000). They found that positive appraisals were more common in widowers 

six months into bereavement than negative appraisals. This indicates the significance of positive 

appraisal when speaking about the loss of a spouse (Bonanno & Kaltman, 1999). The utilization 

of subjective evaluations in the cognitive stress perspective highlights the importance of 

bereaved individuals’ personal narratives of their experiences, providing context to the loss and 

to their coping strategies. 

Social-Functional Approach to Emotion (ex: Bonanno, 2001). The social-functional 

approach to emotion is relevant to coping in that it “…emphasizes [emotions’] evolutionary 

significance as mediators of the individual’s adaptation to the social environment and to 

significant events” (Bonanno, 2001). In this model, emotions are viewed as a short-term coping 

response: they can either change or maintain an individual’s immediate psychological or physical 

state. Bonanno (2001) discusses the association of prolonged negative emotions with health 

problems and depression. Positive emotions are also considered: the expression of positive 

emotions during a loss is associated with improved functioning over time, especially laughter. 

Genuine, or Duchenne laughter, while talking about a loss, was associated with reduced 

experiences of anger and distress. Reduction of anger is an important goal in a bereaved 

population. Anger is associated with heart disease (Booth-Kewley & Friedman, 1987) and 

bereavement is associated with heightened cardiovascular risk (Bartrop, 2017). It is important to 
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note adaptive coping strategies and markers that may reduce anger, thus reducing cardiovascular 

risk.  

Dual Process Model (ex: Schut & Stroebe, 1999). The dual process model of coping 

addresses cognitive processing specifically in bereavement (Stroebe & Schut, 2001), focusing on 

two general styles of processing: loss-orientation and restoration-orientation. These two styles 

are different cognitive phenomena that require different coping strategies to overcome. Loss-

orientation is a focus on the loss itself, most typically on the deceased person. Grief work, 

breaking bonds with the deceased, and denial or avoidance of restoration changes would all fall 

under the category of loss-oriented coping strategies (Schut & Stroebe, 1999). Restoration-

orientation focuses on restoring daily routines and life without the bereaved (Stroebe & Schut, 

2001). Trying new things, distracting from, denying or avoiding grief and having a new role or 

identity are all restoration-oriented coping strategies (Schut & Stroebe, 1999). Oscillation is a 

key component to the dual process model.  

A key component to the dual process model is oscillation: the alternation between the 

loss-oriented and restoration-oriented processes, while also experiencing every-day life. Coping 

with bereavement is proposed as a dynamic, constantly changing, process, rather than a state or 

trait. The dual process model of bereavement is significant in that it takes into account the 

context of the bereaved individual, understanding that coping occurs dynamically and can 

change from moment to moment. It also contributes to research that addresses both interpersonal 

and intrapersonal aspects of bereavement (Bonanno, 2001). 

Social Constructionist (ex: Neimeyer, Klass & Dennis, 2014). The social 

constructionist model argues that loss is a social process occurring as individuals try to make 

meaning out of their bereavement (Neimeyer et al., 2014). This view considers personal, 
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familial, community, and cultural influences. Narrative processes are utilized to make meaning 

and understand the loss. Bereavement is viewed as a social process, centering around 

communicative activity that is meant to assign meaning and identity to the deceased and the 

relationship that the bereaved individual now has with the deceased.  

Indicators of Coping 

Cardiovascular biomarkers and language use are examined as indicators of coping in the 

present study. Due to bereaved individual’s heightened cardiovascular risk (Buckley et al., 

2010), we focused in the present research on emotions that may further heighten that risk: anger 

and sadness (Bonnano, 2001). By examining the language used while talking about a time since 

the loss, we may be able to gain a unique perspective on the individual’s bereavement process 

and gather context regarding their recent loss. We may also be able to gain better perspective on 

their coping capacity and gain insight on what specific challenges they may struggle with the 

most. Past research on bereavement narratives has looked at predicting long-term bereavement 

outcomes. Capps and Bonanno (2000) examined the grammatical structure of bereaved 

individual’s narratives as well as codes pertaining to somatic complaints and positive or negative 

thoughts and emotions. They found that individuals who did not view themselves as having 

control over their present situation indicated more challenges related to grief.  

Anger and Cardiovascular Risk. Since bereaved individuals are already at risk for 

negative cardiovascular outcomes (Bartrop, 2017; Buckley et al., 2010), it is important to 

identify the presence and consequences of anger, which also contributes to cardiovascular risk 

(Booth-Kewley & Friedman, 1987).  Anger has been associated with hypertension (Diamond, 

1982) as well as changes in diastolic blood pressure (Roberts & Weerts, 1982). Blood pressure 
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can then be utilized as an indication of cardiovascular risk, as well as a predictor of future health 

(Blake et al., 2003). 

Heart Rate Variability and Emotion Regulation. Heart rate variability (HRV) is highly 

predictive of multiple health outcomes, such as autonomic diseases, cardiovascular disease, and 

mortality (Thayer, Yamamoto, & Brosschot, 2010). Heart rate variability has been used as an 

objective measure of an individual’s emotion regulation capacity (Claisse et al., 2017; Visted et 

al., 2017), and high heart rate variability is an indicator of better emotional well-being (Mather & 

Thayer, 2018). In the present study, heart rate variability is proposed as a biomarker that might 

predict interview behaviors such as laughter and crying, both of which are affected by and may 

themselves enact emotion regulation processes (Fox, 1994). This would conceptually replicate 

the findings of Williams et al. (2015), who observed that resting HRV predicted self-reported 

difficulties in emotion regulation. 

Metaphor. Lyddon, Clay, & Sparks (2001) suggest that metaphor may be beneficial in a 

counselor-patient relationship in fostering growth and trust. Increased metaphor use has also 

been associated with recovery from traumatic events (Anker, 2009). Metaphor training has also 

been used (in a chronic disease self-management course) as a tool to help individuals who have 

difficulty expressing emotion find meaning in their experiences (McFarland, Barlow, & Turner, 

2009). If metaphor can be used to identify meaning in emotionally confusing and traumatic 

experiences among individuals who have a chronic illness, perhaps individuals experiencing 

bereavement could benefit from the use of metaphor as well.  

Aims and Research Questions 

 The present study aims to examine the language use of bereaved individuals and how it 

may be associated with coping and health outcomes in early bereavement. Past research on 
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bereavement tends to address the experience of a loss as a purely psychopathological process, 

whereas the present study hopes to an integrative view of bereavement (Neimeyer & Hogan, 

2001; Bonanno & Kaltman, 1999). An integrative view differs from the psychopathological view 

in that it takes into account the context of the loss: how individuals are adjusting to life outside of 

the loss and how they are coping with unexpected or expected emotions after their loss. 

Integrative models emphasize the importance of evaluating the specific coping capacities of 

individuals, which may predict how they handle challenges in bereavement (Stroebe et al., 

2017b).  

The present study hopes to address gaps identified in past research on cardiovascular risk 

and bereavement. Limitations of past studies include retrospective design, lack of established 

health outcomes, and lack of a comparison group (Bartrop, 2017). There is a lack in prospective 

studies, which is detrimental for establishing interventions to prevent the risks associated with 

bereavement. Drawing on data collected by Karl et al. (2017), the present study addresses these 

needs by including health outcomes for participants, and utilizes an age-matched comparison 

group. This study also employs a qualitative analysis of data from interviews of bereaved and 

non-bereaved participants. We use adaptive theory to analyze and code the transcripts of all 

participants, and employ content analysis to determine whether language use differs between 

bereaved and non-bereaved participants, and if that language use has an influence on coping 

outcomes (Layder, 1998). This present study aims to address four research questions that can 

expand current understandings of emotion regulation in bereavement and cardiovascular risk 

outcomes: 

Hypothesis 1: Anger and Cardiovascular Risk. First, we examine if the frequency of 

anger codes in interviews will predict cardiovascular risk. We predict that greater frequency of 
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these codes will be associated with higher baseline blood pressure and greater blood pressure 

reactivity.  

Exploratory Analysis 1: Metaphor and Meaning. Second, we conduct an exploratory 

analysis to determine if the use of metaphor can predict an affirmative response when individuals 

discuss whether or not they have found meaning in their current situation. Research has shown 

that finding meaning in a loss or traumatic situation contributes to the adjustment process 

afterwards (Davis, Nolen-Hoeksema, & Larson, 1998; Gillies & Neimeyer, 2006). The use of 

metaphor may help individuals identify emotions and meaning after their loss (McFarland et al., 

2009). 

Exploratory Analysis 2: Sadness, Anger and Metaphor. Third, we conduct an 

exploratory analysis to see if codes such as sadness, anger, and metaphor occur with differential 

frequency between bereaved and non-bereaved conditions. From previous literature, we predict 

differences in bereaved and non-bereaved conditions, due to the heightened experience of 

sadness and anger in bereavement (Bonanno, 2001) and the use of metaphor while trying to find 

meaning after a loss (Gillies & Neimeyer, 2006). 

Exploratory Analysis 3: Emotion Regulation and Heart Rate Variability. Finally, we 

conduct an exploratory analysis to examine if differences in heart rate variability can predict 

interview behaviors (laughing and crying) that indicate emotion expression (Claisse et al., 2017). 

Methods 

Participants  

The study sample included 9 bereaved participants (mean age 66.33 years, 77.8% female, 

100% white) and 10 non-bereaved participants (mean age 50 years, 50% female, 80% white).  

See Table 1 for participant data. Bereaved participants were recruited from obituaries and 
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inpatient hospice care units within 30 days of the death of their spouse. Non-bereaved 

participants were recruited from Craigslist and newsletters. In order to qualify for the control 

group, participants could not have experienced the death of a loved one or the terminal diagnosis 

of their partner in the six months prior to the study. Bereaved participants were matched with 

non-bereaved individuals for age and gender. Participants were excluded for immunological 

diseases, current use of aspirin, the use of medication where aspirin is contraindicated, or if they 

had infections or injuries within two weeks of their first assessment. Participants were 

compensated $75 for their participation (Karl et al., 2018).  

Procedure 

Study procedure. The study consisted of two laboratory visits. Participants were in a 

randomized, double blind, placebo-controlled trial to examine the effects of aspirin therapy 

among recently bereaved individuals. The interviews analyzed in the present study come from an 

established emotion elicitation interview technique: Separation Recall. Baseline measures from 

blood, saliva, blood pressure and EKG were taken during the first lab visit. During the second 

laboratory visit, participants completed a separation recall task (Ehrenthal, Friederich, & 

Schauenburg, 2011). The objective of the task was to elicit moments of acute grief, or “grief 

pangs”, among bereaved participants and moments of heightened loneliness and distress among 

non-bereaved participants. After the separation recall task, which lasted 5-10 minutes, the 

participants had blood draws, saliva samples, and blood pressure measures taken. The EKG was 

acquired continuously throughout the task (Karl et al., 2018). 

Measures 

Cardiovascular biomarkers. Cardiovascular biomarkers including blood pressure, 

blood pressure reactivity, and heart rate variability (derived from ECG) were acquired during 
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both laboratory visits. Elevated blood pressure and blood pressure reactivity, and reduced heart 

rate variability, are reliably associated with increased cardiovascular risk. Blood pressure 

measurements were obtained on the same arm throughout all assessments using Microlife Upper 

Arm Automatic Digital Blood Pressure Monitors, model BP3GT1-6X (Microlife USA, Inc., 

Clearwater, FL). Systolic and diastolic blood pressure reactivity was calculated via difference 

scores between pre- and post-separation recall measurements.  

ECG was recorded continuously with a sample frequency of 1000 Hz by means of a 

Zephyr BioHarness 3.0 (Zephyr Technology Corp., Annapolis, MD). Although ECG was 

recorded continuously, epochs collected during a ten-minute baseline, and those collected during 

the separation recall, were used for data analysis in the present research. Log-transformed 

respiratory sinus arrhythmia (logRSA) was extracted from ECG as an index of heart rate 

variability in the present study (Karl et al., 2018).  

Qualitative Data. After a resting baseline period, participants were administered a 

Separation Recall protocol (Ehrenthal et al., 2011). The separation recall is a short term stressor 

(10 minutes) that takes the form of a semi-structured interview in which participants are asked 

about either a time in which they felt alone and abandoned since the loss of their loved one 

(bereaved participants) or a time in their life in which they felt alone and abandoned (non-

bereaved participants). Participants were then asked a series of structured interview questions 

addressing the following themes: (a) how long ago the event occurred; (b) whether or not the 

participants experienced emotion on a physical level during the event itself, and during the 

interview; (c) evaluation of their experience of the passage of time; (d) whether the participant 

focused on the environment around them or on the people around them; (e) any thoughts they 

had about themselves; (f) whether or not they felt they had recovered from the event (g) and if 
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they felt the event had any meaning to them. Before and after the interview, participants were 

also asked to rate the experience on a scale of 1-10 with regard to how stressful it was (1 = not 

stressful at all, 10 = extremely stressful). During subsequent coding and analysis, coders were 

blinded to these stress ratings. 

Once the interviews had been conducted they were transcribed. The interviews were 

transcribed by a single researcher using the Start and Stop Universal pedal and transcription 

software (VEC Electronics, NJ).  The codes were then developed using an adaptive theory 

approach (Layder, 1998). The initial list contained 63 codes based on categories of emotion and 

its regulation, marking time, religion, anxiety, guilt, social, self-appraisal, and suffering 

construal. This initial list was generated before reading the transcripts. These were reviewed by 

three researchers and then expanded to a list of 122 codes after review of the transcripts and 

added context of the questions asked. The transcripts were then coded by two individuals. Once 

an initial round of coding was completed, the list of codes was reduced to a total of 57 codes 

based on groundedness criteria. Groundedness was operationalized as the frequency with which 

codes occurred in the transcripts. If a code occurred less than 10 times total (between bereaved 

and non-bereaved transcripts), it was eliminated from the code set. If a code occurred less than 

10 times, but the researchers agreed that the code was still of interest, or that it was relevant that 

it occurred fewer than 10 times, we retained the code. An example of this would be the code 

“Prayer,” which only occurred 3 times. We determined that this was still relevant because we 

expected mentions of religious coping to provide useful data even though they occurred rarely. 

An additional example would be a code that indicated successful coping, which we deemed 

relevant for future health outcomes. The range of code incidence in the final coding set had a 

minimum of 3 occurrences and a maximum of 62 occurrences, with a mean of 17.304 
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occurrences. Out of 56 codes, 13 fall below the count cut off score of 10 (but were retained for 

relevancy). The five most frequently occurring codes across conditions were (1) sadness, (2) 

asking for clarification in the interview, (3) awareness of physical sensations in the body, (4) 

loneliness and (5) laughter. Atlas.ti software was used for the coding of transcripts (ATLAS.ti., 

Berlin). 

After determining which codes to retain, the coders went through the transcripts together 

to determine the accuracy of their coding. We then calculated the interrater reliability of our 

reduced codes. Our results yielded a kappa of 0.28. This kappa may be biased by the way the 

coders reviewed the transcripts. Suggestions for improvement of inter-rater reliability will be 

discussed later. Two researchers carefully examined each quotation and code in an iterative 

process that led to the agreement on and application of codes to the transcripts. Inconsistencies 

were discussed and resolved according to pre-established coding criteria to ensure that coding 

was accurate and not biased by a single researcher.  

Once all codes were resolved and agreed upon, codes were selected for further analyses. 

The following codes were used in analyses: anger, metaphor, meaning, sadness, laughing, and 

crying. The following analyses were conducted, with code frequencies included as independent 

or dependent variables: 

The code “anger” was included in regression analyses to predict blood pressure and blood 

pressure reactivity, considering previously demonstrated associations between anger and 

biomarkers of cardiovascular risk (Booth-Kewley & Friedman, 1987). An example of a quotation 

from a bereaved participant that was assigned the code anger is “…this isn’t in your category but 

it really pissed me off.” Baseline blood pressure was selected due to its association with anger 
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and stress (Diamond, 1982; Roberts & Weerts, 1982), while blood pressure reactivity was 

selected for its ability to predict future health (Blake, Rifai, Buring, & Ridker, 2003).   

The relationship between the codes meaning and metaphor were selected for further 

analysis. The ability to make meaning from a loss utilizing metaphor may indicate recovery from 

the event (Davis et al., 1998). 

The codes sadness and anger were selected due to their relevancy to health outcomes and 

bereaved individuals (Bartrop, 2017; Bonanno, 2001). Metaphor was selected due to its potential 

indication for recovery (Davis et al., 1998).  

The exploratory regression uses the codes laughing and crying with heart rate variability. 

The behaviors of laughing or crying in the separation recall are indications of emotion regulation 

(Fox, 1994). Heart rate variability was selected because it has been used as an indicator of 

emotion regulation and as a predictor of future health risk and emotional well-being (Mather & 

Thayer, 2018) 

Results 

Blood Pressure, Reactivity and Anger 

 In the first analysis, we conducted regressions to test the relationship between the 

incidence of anger and cardiovascular biomarkers. Regression analyses did not reveal a 

significant association between anger frequency and systolic blood pressure before the separation 

recall (B = -1.437, SE = 2.757, p = .611), or between anger and diastolic blood pressure before 

the separation recall (B = -1.175, SE = 1.863, p = .539). We also did not obtain a significant 

relationship between anger and systolic blood pressure reactivity (B = 1.666, SE = 1.972, p = 

.414), or diastolic blood pressure reactivity (B = .917, SE = .942, p = .348). See Table 2 for 

results. 
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Metaphor and Meaning 

 In this first exploratory analysis, we examined whether the use of metaphor in the 

interviews could predict meaning found in the situation. We conducted a regression to explore 

this relationship, and found that there was a positive, significant relationship between metaphor 

use and meaning (B = .229, SE = .083, p = .013). See Table 3 for results. 

Sadness, Anger, and Metaphor 

 We compared code frequencies for anger, sadness and metaphor (Figure 1) between 

bereaved and non-bereaved participants. These code frequencies were averaged to account for 

differing numbers of transcripts between conditions. A boxplot was created to examine the 

distribution of codes per transcript to identify any outliers (Figures 2-4). We did not find any 

significant outliers. 

Bootstrapped independent samples t-tests were conducted to examine whether or not 

sadness, anger, and metaphor codes were observed with differing frequencies among bereaved 

vs. non-bereaved participants. These results were based on raw frequencies, rather than 

frequencies adjusted for transcript length. Sadness was reported more frequently among non-

bereaved participants, t(10.309) = -3.141, p = .010. There was not a significant difference in 

anger code frequency, t(11.097) = .700, p = .498, but there was a marginally significant 

difference in the use of metaphor, t(11.094) = -1.845, p = .092, between bereaved and non-

bereaved individuals (see Figures 5-7). 

Heart Rate Variability and Emotion Regulation 

 The following exploratory analyses were conducted to evaluate the relationship between 

logRSA and interview behaviors (laughing, crying). Regression analyses did not reveal a 

significant relationship between heart rate variability and laughing (B = .141, SE = .301, p = 
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.647), or between heart rate variability and crying (B = .031, SE = .140, p = .827). See Table 4 

for results.  

Discussion 

 The present study explored the relationship between language use and cardiovascular risk 

in a bereaved population. The study did not show any significant relationship between the 

incidence of anger and biomarkers of cardiovascular risk. This may be due to a small sample 

size, or perhaps the utilization of aspirin in the original study (Karl et al., 2018). Karl et al. 

(2018) found that aspirin significantly reduced baseline cardiovascular risk markers. Due to the 

small sample size, we did not explore aspirin as a moderator in the present study. 

 The exploratory analysis between metaphor and meaning yielded a significant association 

between the two codes. This finding supports previous literature indicating metaphor as a tool for 

individuals to make sense of traumatic events. Anker (2009) has indicated that the use of 

metaphor signifies an individual’s potential recovery from traumatic events. If this can be 

applicable to a bereaved context, perhaps interventions in bereavement could begin to include the 

recommendation of metaphor or journaling in an effort to cope with the loss. This would benefit 

from further research determining the direction of this relationship: does the use of metaphor 

indicate that individuals have already found meaning in their situation, or does the use of 

metaphor help formulate those ideas of meaning?   

 In looking at the codes sadness, anger and metaphor, only sadness occurred with 

significant differing frequency among bereaved vs. non-bereaved participants. The narratives of 

non-bereaved individuals merited sadness codes more frequently than bereaved individuals  The 

present results are based on raw code counts that do not account for different transcript lengths 

between participants. We believe that the raw frequencies have utility on their own, in that the 
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counts may reflect how often each individual is representing relevant experiences that occur 

after their loss. Future research will account for this difference. Adjusted frequencies may yield 

differing results. The present results could be attributed to the possibility that bereaved 

individuals are still processing the loss of their loved one, and may not directly identify sadness 

in their transcripts, while non-bereaved individuals have had more time and separation from the 

event, and looking back, can better identify the emotions they had experienced. Perhaps bereaved 

individuals are more focused on coping with their emotions, and would discuss coping methods 

more frequently than the emotions themselves. The overall variability of codes could be 

attributed to the coding process itself. Future research would hope to examine this variance and 

tease out whether it was due to the coding process, or if there are underlying mechanisms that 

attribute to the differences between bereaved and non-bereaved individuals. 

 The exploratory analysis on whether heart rate variability would predict laughing and / or 

crying behaviors did not yield a significant result. This could mean that perhaps the laughter and 

crying in the interviews were not indicative of active emotion regulation.  

 Limitations of this study include the researchers’ relative inexperience with Atlas.ti 

software, small sample sizes, and having only two primary coders. In this study, we also had no 

way of signifying Duchenne laughter from non-Duchenne laughter. Lastly, we utilized a control 

group as suggested by previous literature (Bartrop, 2017), but due to the sample size, we 

included non-bereaved individuals in our analyses. However, the present study demonstrates the 

feasibility of similar coding projects. Therefore, future research should seek to conduct a better-

powered qualitative analysis on interviews of bereaved individuals, and may benefit from a 

similar coding schema. If laughing is utilized once again in the coding schema, strategies for 

tracking Duchenne versus non-Duchenne laughter should be put into place. These interviews 
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could be utilized to help create interventions to help individuals as they cope with their loss. For 

example, if the results of metaphor and meaning making can be replicated and generalized, 

perhaps individuals who are coping with their loss could be encouraged to use metaphor when 

talking about their loss.  

 Recommendations for future research include: more coders (for the sake of reliability and 

elimination of bias when generating codes), better utilization of Atlas.ti software (utilizing the 

same quotations to enhance interrater reliability), and a larger, more diverse sample size. Future 

research would hope to utilize a control group again, and with a larger sample size, we may be 

able to detect differences between the two groups. 

These interviews provide rich information regarding the context of bereavement. This 

study contributes to the growing body of work that views grief as an integrative process. It is 

important to understand how participants are regulating emotion and talking about their recent 

loss. Bereavement is something that will affect everyone in their life. It is important to continue 

towards an integrative theory of bereavement so that interventions can be implemented for those 

at risk for negative cardiovascular outcomes or complicated grief. An integrative perspective 

provides the context needed to assist those who are grieving. 
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Table 1. 
 
Participant Demographic Data 
 

 Bereaved 
(n=9) 

Non-bereaved 
(n=10) 

  

 Mean SD / % Mean SD / % F / x2 p-
value 

Age 66.33 13.124  50 11.624 .587 0.010 

Sex 
(female) 

7 77.8% 5 50% 1.571 NS 

Race 
(White) 

9 100% 8 80% 2.012 NS 

Ethnicity 
(Hispanic) 

1 11.1% 4 40% 2.039 NS 
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Table 2. 
 
Anger and Blood Pressure (Baseline and Reactivity) Regression Results 
 

Independent 
Variable 

Dependent 
Variable 

Unstandardized B 
B 

Standard Error 
SE 

Significance 
Level 

p 
Anger Baseline 

Systolic 
Blood 

Pressure 

-1.437 2.757 .611 

Anger Baseline 
Diastolic 

Blood 
Pressure 

-1.175 1.864 .539 

Anger Systolic 
Blood 

Pressure 
Reactivity 

1.666 1.972 .414 

Anger Diastolic 
Blood 

Pressure 
Reactivity 

.917 .942 .348 
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Table 3. 
 
Metaphor and Meaning Regression Results 
 

Independent 
Variable 

Dependent 
Variable 

Unstandardized  
B 
B 

Standard Error 
SE 

Significance 
Level 

p 
Metaphor  Meaning .229 .083 .013 
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Table 4. 
 
Interview Behavior and Heart Rate Variability Regression 
 

Interview Behavior Unstandardized B 
B 

Standard Error 
SE 

Significance Level 
p 

Laughing .141 .301 .647 
Crying .031 .140 .827 



LANGUAGE USE AND CARDIOVASCULAR RISK IN BEREAVEMENT 31 

 

Figure 1. Frequency average of selected codes for comparison between bereaved and non-

bereaved individuals. Metaphor showed a slightly significant difference and sadness showed a 

significant difference. 
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Figure 2. Distribution of “sadness” codes between bereaved and non-bereaved (control) 

individuals. 
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Figure 3. Distribution of “anger” codes between bereaved and non-bereaved (control) 

individuals. 

  



LANGUAGE USE AND CARDIOVASCULAR RISK IN BEREAVEMENT 34 

 

 

 

Figure 4. Distribution of “metaphor” codes between bereaved and non-bereaved (control) 

individuals. 
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Figure 5. “Sadness” comparison of means for t-test, unadjusted frequency. 
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Figure 6. “Anger” comparison of means for t-test, unadjusted frequency. 
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Figure 7. “Metaphor” comparison of means for t-test, unadjusted frequency. 
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