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ABSTRACT 

Recent investigations have shown little evidence of differential improvement of 

written disclosure for bereaved individuals over a control condition. The present study 

hypothesized that a moderator may interact with disclosure. Vagal tone, as indexed by 

respiratory sinus arrhythmia (RSA), was proposed to moderate the effect of written 

disclosure. Vagal tone has been shown as an individual difference in self-regulation in 

the infant literature, and more recently in adults with depression, anxiety, and daily 

stressors. The present study investigated thirty-five bereaved participants in a 

longitudinal design, with participants writing each week for three weeks, a one-week and 

one-month follow-up. As with previous studies, bereaved participants showed 

improvement over the two-month period, although no differential improvement was seen 

in the emotional disclosure group. As hypothesized, however, those participants with the 

highest RSA benefited most from the written disclosure, while RSA level did not predict 

outcome for those in the control condition. Future research should investigate if this 

moderator effect may be present in written disclosure for non-bereaved individuals. 
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INTRODUCTION 

In the past ten years, we have seen an expansion of research on bereavement—the 

processes, the consequences and the clinical interventions for those who have 

experienced the death of a loved one (Stroebe, Hansson, Stroebe, & Schut, 2001). This 

has brought researchers from diverse backgrounds into conversation with each other, as 

the roots of this endeavor are in psychoanalysis, cognitive and behavioral psychology, 

and constructivist philosophy. While this diversity of backgrounds has often led to 

debate over concepts, models and best practices, it has also led to a critical sharpening of 

concepts and empirical research. Throughout this scientific endeavor, a deep 

appreciation for the real-world implications of this debate has been maintained. The 

historical events that occurred during the span of the present study, particularly in 

September, 2001, have highlighted the necessity of having empirically valid treatments 

available for those bereaved individuals who need them, and also to know who and when 

to treat (Silver, 2002). 

Bereavement Interventions 

In recent years, several treatments for bereavement have been developed (for a 

review, see (Kato & Mann, 1999). Unfortunately, the small amount of outcome research 

available on these treatments does not support their effectiveness, and suggests that these 

treatments may even be harmful for those who are not highly distressed (Neimeyer, 

2000). In a meta-analysis, Fortner and Neimeyer found that the effect size across 23 
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studies was only 0.15. In addition, 38% of those who received grief counseling showed 

deterioration as a result of their treatment. 

Part of the reason for the small overall improvement after grief counseling may be 

that no conceptual models with well-delineated process mechanisms have been tested. In 

fact, there is debate in the literature as to whether grief work is important for recovery at 

all (Bonanno, Keltner, Holen, & Horowitz, 1995; Stroebe & Stroebe, 1991; Wortman & 

Silver, 1989). Several studies have shown that the large majority of bereaved individuals 

never experience even mild depression following the loss of a spouse, child, parent or 

sibling (Wortman & Silver, 2001). In one study (Zisook & Shuchter, 1991), 24% of 

subjects met the criteria for Major Depression at two months, 23% at seven months and 

16% at thirteen months. In comparison, only 4% of a married control group met the 

same criteria. This study included a large sample (bereaved group N= 350, control group 

N=126) and is comparable to other large studies in the proportion of bereaved individuals 

suffering from depression (for a review, see (Wortman & Silver, 2001). 

In these studies, most respondents did not show delayed grief or health problems 

as long as 25 months after the death. In fact, a significant proportion of individuals 

express positive emotions (Bonanno & Kaltman, 2000; Folkman & Moskowitz, 2000) 

and this has predicted positive outcomes at later time points. 

Nonetheless, a significant minority of individuals experience the painful pangs of 

grief and some meet criteria for the syndrome of depression. How are we best to help 

those who seek out psychological treatment? While empirical study has provided some 

interesting suggestions, we are far from knowing the answer to this question. The present 
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study has been undertaken to understand some of the processes involved in one type of 

intervention. 

Some interventions for bereavement have included written disclosure, showing 

positive results (Polinskey, 1990; Schut, de Keijser, van den Bout, & Stroebe, 1996). 

These treatment studies have not relied primarily on written disclosure, but included it in 

a larger treatment protocol. In The Netherlands, an inpatient treatment that combines 

standard cognitive-behavior therapy with art therapy for bereaved patients (and included 

letter writing for an unspecified portion of the patients) showed significant improvement 

over a control group who did not receive the multi-modal grief therapy (Schut et al., 

1996), In a separate study by Polinskey (1990), letter writing and journal writing were a 

part of group therapy. Subjects in the treatment group showed significant improvement 

when compared to the wait-list group. These studies are important because other 

treatment studies without a writing component have shown no improvement or only 

small improvement. It is impossible to determine if the writing component contributed 

significantly and independently to the improvement in these two studies. A more specific 

study of the writing component is necessary to determine its efficacy as a treatment for 

bereavement. 

In non-bereaved individuals, writing about emotional experiences has been found 

to promote physical and mental health in the laboratory (Pennebaker, 1997). In 

Pennebaker's basic writing paradigm, subjects are asked to "write about your very 

deepest thoughts and feelings about an extremely important issue that has affected you 

and your life." Not surprisingly, many people write about deaths they have experienced. 
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Written disclosure has been associated with reductions in physician visits, improvement 

in self-reported physical symptoms and depression, and immediate changes in autonomic 

activity, including heart rate. While it may seem surprising that such a simple 

intervention could affect physiological functions, studies have shown that writing for 20 

minutes on three days has implications for diverse physiological systems, including 

increased immunity (for a review, see (Booth & Peimebaker, 2000). 

There is individual variability in the extent to which written disclosure affects 

physical and mental health. Cognitive change across the writing sessions predicts who 

will show improvements (Pennebaker, 1993). Those who start with a disorganized 

description of their thoughts and feelings and progress to more coherent accounts 

including insight words (e.g., realize, thought, understand) and causal words (e.g., 

because, why, reasoning) tend to show the most improvement, One problem with 

disclosure without cognitive change is that it may lead to rumination and worry, which is 

not associated with improvement and may actually maintain depression during 

bereavement (Nolen-Hoeksema, Parker, & Larson, 1994). 

In a retrospective look at several studies using this basic writing paradigm as an 

intervention for bereaved individuals, Pennebaker, Zech and Rime have proposed that 

written disclosure as an intervention may work best under certain conditions and for 

particular persons. These conditions and individual characteristics might include a 

sudden death (with the presumed greater need to come to some understanding of the 

unexpected death), bereaved individuals who avoid emotion, and when physical health 

rather than negative mood is the outcome variable (Pennebaker, Zech, & Rime, 2001). 
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The present study of specifies the conditions under which a written disclosure 

intervention may work best by hypothesizing possible mechanisms for the connection 

between the emotional recovery process and physical health. 

During the course of the present study, several reports describing written 

disclosure for bereaved individuals were published (Kovac & Range, 2000; Range, 

Kovac, & Marion, 2000; Segal, Bogaards, Becker, & Chatman, 1999; Stroebe, Stroebe, 

Schut, Zech, & van den Bout, 2002). The first three reports had mixed results (Kovac & 

Range, 2000; Range et al., 2000; Segal et al., 1999). Overall they did not show 

differential improvement in the group that wrote about their feelings in response to the 

death as compared to a group that wrote about trivial topics. However, one of the studies 

did show an improvement in hopelessness (Segal et al., 1999), and another (Kovac & 

Range, 2000) did show improvement on a measure specific to bereavement following the 

suicide of a loved one. The final report (Stroebe et al., 2002) focused on expectedness of 

the death and need for disclosure as mediating variables, as Pennebaker, Zech and Rime 

(2001) recommended. The writing task did not result in a reduction of distress nor of 

doctor visits. The writing task was not more effective immediately after the bereavement 

nor at a 6-month follow-up. Importantly, neither unexpectedness of the loss nor a high 

need for disclosure resulted in any greater improvement. 

One reason that these studies did not find an intervention effect may be that they 

may not have assessed the mechanism that was responsible for the change. Even though 

the disclosure intervention was not effective for bereaved individuals in the outcome 

measures that were used, it remains possible that it could be effective in changing 
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positive emotion, or through changing autonomic physiology, or for those with a 

particular coping style. The following review of the process of bereavement explains the 

justification of these additional variables of interest. 

Process of Bereavement 

The course of bereavement varies widely across individuals. In a prospective 

longitudinal study of couples, five distinct patterns of bereavement were identified after 

one member of the couple died (Bonnano et al, 2002). Those exhibiting no depression 

before and after the death event were labeled "resilient" and made up 45.9% (N = 185). 

The "common grief pattern (10.7%) was no depression prior to the death, depression at 

6 months, and then a return to no depression after 18 months. One group, "depressed-

improved," made up 10.2% and was characterized by depression prior to the death, but 

no depression at either follow-up. The "chronic grief group (15.6%) and the "chronic 

depression" group (7.8%) did not improve at either follow-up point, although the latter 

group had depression prior to the death event. Other patterns made up less than 5% of 

the sample. 

The individuality in adjustment after the death of a loved one suggests 

investigation of variables other than depression that contribute to the pattern of 

bereavement. Some researchers have turned to the investigation of individual ways of 

coping to shed light on what predicts adjustment. The present study investigated 

individual process variables rather than just global remittance of depression. 

Measurements taken at multiple points in the process are vital to determining what may 
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have worked. In addition, taking multiple measures, such as self-report, behavior, and 

physiology may shed light on how these processes work in combination. In the present 

study autonomic physiology and self-reported emotion were measured at several time 

points, in addition to outcome measures of clinical symptoms. In order to elaborate on 

the particular measures chosen for this study, the following sections will review research 

on coping, positive and negative emotion and autonomic processes that occur during 

bereavement. 

Coping Styles 

Coping is an important variable which may contribute to, or interact with, the 

bereavement process and interventions. Lazarus and Folkman (1984) define coping as 

the cognitive or behavioral attempt to manage a stressor appraised as exceeding the 

resources of the person. In the case of bereavement as a stressor, there may be several 

additional stressors that co-occur because of the death of a loved one, in addition to the 

stress of the loss of the relationship itself. Several researchers have discussed the 

secondary losses that accompany the death of a loved one, and a particularly elegant Dual 

Process Model has been proposed (Stroebe & Schut, 1999). This model focuses on two 

domains of stressors, referred to as loss-orientation and restoration-orientation. Loss-

orientation refers to the processing of aspects of the loss experience with respect to the 

deceased person. Restoration-orientation refers to the secondary losses, such as 

mastering tasks done previously by the deceased, and developing an identity without the 
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person. Importantly, Stroebe and Schut focus on the oscillation between these domains 

that occurs over time, dealing with one domain and then the other, again and again. 

One of the coping responses, described in several theories, is the continuum from 

confrontation to avoidance (Horowitz, 1986; Lazarus & Folkman, 1984). In reference to 

the Dual Process Model, a bereaved individual may be high in avoidance of loss-related 

stressors, but also high in confrontation of restoration-related stressors. For example, a 

recently bereaved husband may not be able to talk about his deceased wife with 

acquaintances (avoidance of loss-related stressors), but may be planning a move into a 

smaller home in order deal with a secondary financial loss (confrontation of restoration-

related stressors). Thus, coping may occur along a continuum, but responses also vary 

depending on which domain is being addressed. Other conceptualizations of coping with 

a negative life event have been identified. These include active coping, passive coping, 

and acceptance coping (Carver, Scheier, & Weintraub, 1989), as well as others. Passive 

coping includes the subjective experience of negative affect and thoughts, and the 

intentional attempt not to experience them. In the COPE scale (Carver et al., 1989), the 

subscales that comprise passive coping are denial, mental disengagement, behavioral 

disengagement and drug or alcohol use. Active coping includes the subscales of active 

coping, suppression of competing activities, and planning. Finally, acceptance coping 

includes the subscales of acceptance, restraint coping and positive reinterpretation and 

growth. 
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Positive Emotion 

It is hypothesized that positive and negative experiences are not along one 

continuum, but rather represent two independent factors (Zautra, Reich, Davis, Potter, & 

Nicolson, 2000). This means that a decrease in negative mood does not necessarily 

imply an increase in positive mood, and vice versa. Studies by Zautra and colleagues 

(2000) have shown that the distinction between these two dimensions (positive and 

negative) can vary with the degree of stress one is experiencing. Recently bereaved or 

disabled individuals were compared to individuals who had not experienced those recent 

stressors. Those with high stress had negative affect inversely correlated with positive 

affect. However, the control group showed independence of these two dimensions. 

Thus, normal adjustment after a negative life event could be seen in either 

negative affect or positive affect, as they may vary independently. The highly stressful 

time after the death of a loved one should cause an inverse correlation between positive 

and negative emotion. As time progresses, positive affect may increase even while 

negative affect remains high. This hypothesized independence of positive and negative 

emotion suggests the possibility that a reasonable intervention strategy might aim to 

increase positive emotion without attempting to alleviate negative emotion. This could 

lead to an improvement in overall life satisfaction without requiring the elimination of 

the negative experience. 

In fact, it has been shown that alleviating grief through psychological 

interventions is very difficult, even when the individuals report that the interventions 

have been helpful. The main benefit from psychological intervention may be to increase 
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positive experiences in daily functioning, rather than "less grief." Evidence in support of 

this view derives from process variables examined in a group therapy setting for 

bereavement (McCallum, Piper, & Morin, 1993). Participants developed target 

objectives of therapy with the assistance of an assessor at the initial interview. 

Immediately following each session, the individual client rated the experience of positive 

affect, while the participant, other group members, and the therapist rated the 

participants' expression of positive affect. The experience and expression of positive 

affect were directly related to the improvement in the participants' target objectives. The 

authors conclude, "The clinical implication is that when working with loss patients, 

perhaps the therapist should be as attentive to the encouragement of positive affect as he 

or she is to negative affect" (McCallum, et al., 1993, p. 317). 

Folkman (2001) has postulated three pathways for positive affect following 

bereavement to lead to good long-term outcomes. First, positive reappraisals, or 

meaning-making, can lead to positive psychological states. Secondly, negative 

psychological states may motivate people to search for and create positive psychological 

states in order to gain relief. Third, positive psychological states may create sustained 

coping, leading to instrumental change and adjustment. 

In the present study, positive emotion and stress-related growth were measured, 

along with assessment of depression, anxiety, and grief. This allows for both the analysis 

of the impact of the experience of positive emotion, and evaluation of whether positive 

emotion increases over the course of bereavement in association with other variables. 
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Autonomic Physiology 

Bereavement has long been known to take its toll on the heart. Widows and 

widowers are more likely to die than their married peers of the same age (Kraus & 

Lilienfeld, 1959), and these individuals are at greater risk during the first six months of 

bereavement (Young, Benjamin, & Wallis, 1963). Parkes, Benjamin, and Fitzgerald 

(1969) provide empirical support for the "broken heart" phenomenon by demonstrating 

that 75% of the increased death rate was due to heart disease. In women, those who die 

suddenly of heart disease are more likely to have experienced the death of a loved one in 

the last six months than their control counterparts (Talbott, Kuller, Perper, & Murphy, 

1981). The anniversary of the death of a loved one can also contribute to myocardial 

infarction (Engel, 1971). 

It is not simply the death of a loved one that increases the likelihood of heart-

related illness and death, but a secondary set of circumstances as well. These include 

lack of contact with other people, feelings of isolation (Stroebe, 1994), a climate of 

helplessness, feelings of a lack of control and coping, and depression (Boman, 1988). 

Bereavement alone does not increase the risk of illness and death. Rather it is the way 

that one copes with the event that may be critical, and it is thus important to look at the 

effect that coping styles may have on illness and mortality. 

Through what mechanism might bereavement affect the heart? While the 

sympathetic system regulates the heart for intense stimuli (e.g., the fight-or-flight 

response), the parasympathetic system regulates it for metabolic processes (e.g., rest-and-

digest). Negative emotional responses tend to cause an increase in sympathetic activity, 
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and simultaneously, a decrease in parasympathetic activity. Because of the emotional 

intensity which occurs during bereavement for many individuals, either branch of the 

autonomic nervous system may contribute to the relationship between bereavement and 

cardiac functioning. 

Normally, parasympathetic control of the heart is maintained through the vagus 

nerve, and therefore is referred to as vagal tone. It has been shown that individuals differ 

in their characteristic vagal tone, and that this is related to a variety of individual 

differences, such as sociability in children (Calkins & Fox, 1992). Vagal tone may also 

change during depression (Musselman, Evans, & Nemeroff, 1998) or anxiety 

(Lyonfields, Borkovec, & Thayer, 1995). 

Bereavement may also have autonomic correlates. Recent work has shown that 

bereaved individuals have higher heart rates than their non-bereaved counterparts 

(O'Connor, Allen, & Kaszniak, 2002). Poor regulation of the heart rate is correlated with 

an inability of the parasympathetic system to dominate control of the heart. Through 

vagal withdrawal, heart rate increases. After a stressor, if the "vagal brake" is re-applied, 

heart rate decreases. Given the large number of primary and secondary stressors in the 

lives of bereaved individuals, the ability to regulate through the increase in vagal tone 

after a stressor may be an important variable in maintaining the health of the heart. 

Vagal activity has been hypothesized as an autonomic correlate of emotional 

expression, emotional reactivity and emotional self-regulation (Porges, 1991, 1997). 

Even when psychological stress predisposes the heart to ventricular fibrillation (believed 

to be a mechanism underlying sudden cardiac death), vagal tone is cardioprotective 
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(Musselman et al., 1998). The inability to self-soothe and return to homeostasis may 

occur after the "pangs of grief associated with bereavement, and in turn may mediate the 

relationship between bereavement and cardiac events. 

A relationship has been shown between heart rate variability (HRV), from which 

parasympathetic activation can be derived, and depression (for a review see (Musselman 

et al., 1998). One study showed normalization of reduced HRV after successful 

treatment of depression (Balogh, Fitzpatrick, Hendricks, & Paige, 1993). No studies to 

date have determined whether an increase in HRV correlates with an improvement in 

bereavement. The present study investigated this question by measuring respiratory sinus 

arrhythmia (RSA), an index of parasympathetic activity derived from the high-frequency 

portion of HRV in bereaved individuals. 

RSA has also been shown to correspond to anxiety, especially worrisome thinking 

(LyOnfields et al., 1995). In a study that included non-anxious individuals, significant 

decreases in RSA resulted from the instructions to ruminate on worrisome thoughts. 

Disclosure and rumination, or worry, are thought to be opposing thought processes 

(Borkovec, Roemer, & Kinyon, 1995). Rumination has been shown to maintain negative 

thoughts and mood, while disclosure leads to an improvement in mood. If rumination is 

linked with reduced vagal tone, a written disclosure intervention may elevate RSA. 

The style of coping that an individual uses may importantly affect heart rate 

variability. The use of a passive coping style has been linked to lower HRV during 

bereavement (O'Connor et al., 2002). Active, constructive coping styles have also been 

linked with higher RSA (Fabes & Eisenberg, 1997). During a period of high stress. 
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individuals who displayed constructive coping behaviors also had higher vagal tone. In 

addition, when stressful events were high, those with higher vagal tone also experienced 

less negative affect than those with lower vagal tone. 

Summary and Hvpotheses 

To summarize, research is needed on the process of bereavement interventions, 

specifying the putative mechanisms of action. The "broken heart" phenomenon points to 

the autonomic nervous system as a potential indicator of improvement during 

bereavement adjustment. Bereavement is often accompanied by depressive 

symptomatology, which has been linked to low vagal tone and cardiac mortality. The 

coping styles utilized by bereaved individuals may reflect an inability to self-soothe after 

the daily stressors accompanying bereavement. The inability to self-soothe has been 

indexed by low vagal tone. Written disclosure over several weeks may improve 

adjustment as compared to a written control task, by increasing active coping behavior 

and improving self-soothing. The following hypotheses, therefore, are tested in the 

present study. 

Hypothesis 1: Bereaved participants in a writing intervention group will 

show significantly greater improvement in depression, anxiety, grief and 

positive/negative affect than those participants in a control group. 

Bereaved participants in a writing intervention group will also show 

significantly greater increase in vagal tone, and decrease in heart rate and 

skin conductance level. 



Hypothesis 2: Positive emotion reported for each prior week will be 

predictive of increased parasympathetic activity and decreased 

sympathetic activity from pre- to post-writing at each session in bereaved 

participants. 

Hypothesis 3; Active, acceptant and social coping styles will be 

correlated with lower heart rate, lower skin conductance levels and higher 

vagal tone. A passive coping style will be correlated with higher heart 

rate, higher skin conductance levels and lower vagal tone. 
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METHOD 

Participants 

Thirty-five bereaved participants were recruited from the greater Tucson, Arizona 

population. Participants descriptive information can be seen in Table 1. They were 

recruited through general advertisements and group presentations through hospices, 

hospitals, mental health clinics and university classes. Participants were then randomly 

assigned to an intervention or control condition. 

Table 1. Participant Descriptive Data 

Mean (Range) or Percent 
Female 83% 
Ethnicity White 68% 

Latino 9% 
African American 

9% 
Native American 9% 
Other reported ethnicity 5% 

Age 40 (19-64) 
Time since death (months) 6(<1-16) 
Expectedness of the death 51% 
(more than 1 week notice) 
Relation to the deceased Parent 43% 

Spouse 26% 
Grandparent 9% 
Child 9% 
Other 8% 
Sibling 6% 

Instruments 

Participants reported demographic information, relationship to the deceased, 

length of time since the death, and whether the death was expected. Participants were 
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given the Beck Depression Inventory-II (BDI-II) (Beck & Steer, 1996) and the Beck 

Anxiety Inventory (BAI) (Beck & Steer, 1990) to assess depression and anxiety. The 

BDI-II was created to correspond more closely to the American Psychiatric Association's 

Diagnostic and Statistical Manual of Mental Disorders—Fourth Edition, and shows good 

internal consistency and reliability as indicated by a coefficient alpha of 0.92 (Beck & 

Steer, 1996). The BDI-II correlates highly with the Hamilton Rating Scale for 

Depression (Revised) (r=.71), but poorly with the Hamilton Rating Scale of Anxiety 

(Revised) which indicates good convergent and discriminant validity (Beck & Steer, 

1996). The Impact of Event Scale (lES), a grief scale, was used to assess the reaction to 

the death, and includes Avoidance and Intrusive subscales (Horowitz, Wilner, & Alvarez, 

1979). This scale has a test-retest reliability of 0.87 (Horowitz et al., 1979)after 1 week 

in initial studies of the test. The IBS successfully discriminated between a patient group 

and medical students (F=170.9, p < .0001). The COPE Scale was used to assess coping 

styles in reaction to a stressful life event (Carver et al., 1989). Only one of the COPE 

subscales has a coefficient alpha below 0.6 (Carver et al., 1989). The COPE subscales 

also have convergent and discriminant validity with personality measures. For example, 

Positive Reinterpretation Subscale correlate .41 with scores on Optimism. The Positive 

and Negative Affect Scale (PANAS) was administered before the writing tasks (with 

instructions to report on affect in the prior week) and after the writing tasks (with 

instructions to report on current affect) (Watson, Clark, & Tellegen, 1988). The PANAS 

scale has internal consistency reliabilities between 0.85 and 0.90 (Watson et al., 1988). 

The Negative Affect subscale correlates with other symptom checklists of negativity 
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(r=.51 to .74), suggesting good convergent validity. The Positive Affect subscale 

correlates less well (r=-.19 to -.36), suggesting good discriminant validity as well. 

Finally, the Stress-Related Growth Scale was given to assess the positive meanings 

which were made after a stressful life event (Park, Cohen, & Murch, 1996). Table 2 

summarizes the time points of administration for each of the measures. 

Table 2. Study Timeline 

1®' Session 2"*^ Session 3'^'' Session Outcome Session Follow-Up 
(Week 1) (Week 2) (Week 3) (Week 4) (Week 8) 
BDI-II BDI-II BDI-II BDI-II BDI-II 
BAI PANAS-Week PANAS-Week BAI BAI 
lES lES lES 
COPE COPE COPE 
PANAS-Week PANAS-Week PANAS-

Week 

ECG/SCL ECG/SCL ECG/SCL ECG/SCL ECG/SCL 
Writing Task Writing Task Writing Task 
ECG/SCL ECG/SCL ECG/SCL Stress-

Related 
PANAS-Now PANAS-Now PANAS-Now Growth Scale 
(Legend; BDI-II=Beck Depression Inventory-II; BAI=Beck Anxiety Inventory; 
IES=Impact of Events Scale; COPE=COPE Scale; PANAS=Positive and Negative Affect 
Scale; ECG=Electrocardiogram; SCL=Skin Conductance Level) 

Writing Tasks 

Participants were asked to write for 20 minutes on each of three days, which 

varied from 7 to 14 days apart. The participants in the intervention group were given the 

following instructions, which were adapted from Peimebaker's written disclosure 

paradigm (Pennebaker et al., 2001). On the first day, participants were asked to tell the 
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events of, and reactions to, the death of their loved one. The following instructions were 

used: 

What I would like you to write about today is what happened when your 
loved one died and your deepest emotions and thoughts about it. You can 
write about what your loved one died of, how you found out they were 
dying, when you heard the news that they had died, and what you did 
afterward. Whatever you choose to write, however, it is critical that you 
really delve into your deepest emotions and thoughts. Write about what 
you felt, what you were thinking, how you reacted, and what physical 
sensations you experienced. Use as many emotion words as you want to 
describe your reaction. In addition, you can write about how you are 
feeling now since time has passed since your loved one died. Sometimes 
people feel positive emotions as well as negative ones, like relief, pride, 
compassion, love, and gratitude. Remember, the most important part is 
to write about your deepest emotions and thoughts. 

On the second day, participants were asked to write a letter to the deceased 

person. The following instructions were used; 

Today is the second of three days of writing. What I would like you to 
write today is a letter to your loved one who died. You can write anything 
to them that you would like them to know. I would like you to express 
your deepest emotions and thoughts. Many people wish that they had said 
or done things while the person was alive, and these are things that you 
can do in this letter. Other people want to tell their loved one how they 
are doing now. Some people want to express their gratitude for something 
the person who died did, or apologize for something that they did while 
the person was alive. Write the letter just as you would if the person were 
reading it. Finally, at the end of the letter, write a good-bye to the person. 
Sometimes this means good-bye for now, or good-bye for the way you 
knew them while they were alive. Again, the important thing is to examine 
your deepest emotions and thoughts. You can start by writing "Dear 

On the third day, participants were asked to write about how the death of their 

loved one has affected their lives. The following instructions were used: 

You have done very well to complete the first two sessions, and today is 
the last session. Today I would like you to write about how the death of 
your loved one has affected your life, your relationships and your 
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priorities. As with the first two days, I want you to examine your deepest 
emotions and thoughts. Sometimes people who lose a loved one find some 
positive aspect in the experience. For example, some people feel they 
learn something about themselves or others. Explore how living through 
the death of your loved one has impacted other parts of your life such as 
improvement in other relationships, new appreciation for life or 
spirituality, or enjoyment of the present moment. Write about those times, 
however brief, that you have felt positive emotions during this experience, 
and how those feelings helped you. Remember to focus on your deepest 
emotions and thoughts. 

Participants in the control group were asked to write about their day. On the first 

day, the following instructions were used: 

What I would like you to write about over the next three sessions is how 
you use your time. Each day, I will give you different writing topics on the 
way you spend your time. In your writing, I want you to be as objective as 
possible. Your writings won't include emotions or opinions. Rather I 
want you to be completely objective. Feel free to be as detailed as 
possible. In today's writing, I want you to describe what you did 
yesterday from the time you got up until the time you went to bed. For 
example, you might start when your alarm went off and you got out of bed. 
You could include the things you ate, where you went, which buildings or 
objects you passed by as you went from place to place. The most 
important thing in your writing, however, is for you to describe your days 
as accurately and objectively as possible. 

On the second day, the following instructions were used: 

This is the second day of writing. Today, I would like you to describe 
what you have done today since you woke up. Again, I want you to be as 
objective as possible to describe exactly what you have done up until 
coming to this session. Feel free to be as detailed as possible. You could 
write about getting ready to go out, the things you gathered to take, the 
chores you finished before you left. The most important thing in your 
writing, however, is for you to describe your day as accurately and 
objectively as possible. 

On the third day, the following instructions were used: 

This is the third day of writing. Today, I want you to describe in detail 
what you will do as soon as this session is over and until you go to bed 
tonight. Again, I want you to be as objective as possible to describe 
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exactly what you have done up until coming to this session. Feel free to 
be as detailed as possible. For example, you might start by noting that 
you will walk out of the door, go down the steps, get into your car and so 
forth. The most important thing in your writing, however, is for you to 
describe your day as accurately and objectively as possible. 

Participants were in a room by themselves during the writing. Writings were 

placed in a sealed envelope with an identification number and collected. 

Psvchophvsiologv 

An electrocardiogram (ECG) was recorded for five minutes prior to and following 

the writing task at each session. The ECG was recorded with the J & J amplifier system, 

attaching Ag-AgCl electrodes to the left and right upper forearm with Signa Creme 

electrode conductive cream. The ground was attached to the lower right forearm. No 

instructions were given about how to breathe. ECG was sampled at 1024 Hz. Ectopic 

beats and abnormalities were monitored on the screen and noted for later removal. 

Interbeat interval (IBI) series were first derived from the raw ECG, using an r-

spike detection algorithm, followed by hand screening with correction for artifacts 

(missed or erroneous beats). The index of heart rate variability primarily under vagal 

control is the RSA band (.12-.4 Hz). IBI series were passed through an optimal finite 

impulse response digital filter with a .12-.40 Hz bandpass, sampled at lOHz. Natural log 

transformed variance in this .12-.40 Hz signal was extracted as the index of RSA (Allen, 

2002). 

SCL was recorded by delineating a constant surface area on the distal phalanx of 

the index finger of the right hand, with the other lead on the wrist. Isotonic cream was 



used. Average skin conductance level across five minutes was computed. The time 

points for collection of psychophysiological data are summarized in Table 2. 
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RESULTS 

Consistent with random group assignment, no group differences were present at 

baseline, except for anxiety (Table 3). Thirty-five participants were initially assigned, 

with 15 in the control group and 20 in the intervention group. Twenty-nine participants 

completed the five sessions, with 13 in the control group and 16 in the intervention 

group. 

Table 3. Means and Standard Deviations of Baseline Measures x Group 

Index Intervention Group Control Group Significance 
BDI 16.55 (10.77) 22.40 (10.76) .12 
BAI 11.60 (8.63) 18.87(10.86) .03* 
lES-Avoid 17.45 (6.18) 18.13 (5.03) .73 
IE S-Intrude 21.20 (5.87) 22.80 (3.99) .37 
PANAS-Positive 26.40 (10.65) 25.80 (8.55) .86 
PANAS-Negative 23.55 (7.50) 27.33 (9.46) .20 
Heart Rate 74.73 (10.91) 75.58 (11.00) .82 
SCL 4.27 (2.31) 3.98 (2.44) .73 
RSA 6.08 (1.31) 5.32 (1.60) .14 
Legend: * = significance at p<.05. BDI-II=Beck Depression Inventory-II; BAI=Beck 
Anxiety Inventory; IES=Impact of Events Scale; COPE=COPE Scale; PANAS=Positive 
and Negative Affect Scale; Skin Conductance Level=SCL; RSA=Respiratory Sinus 
Arrhythmia 

Hypothesis 1: Writing Intervention Effects 

A Time of Testing x Group Repeated Measures ANOVA was used to determine if 

participants' psychological and physiological indices showed improvement over time, 

and whether the groups differ in change over time. The main effect of time for 

psychological measures indicates that time was sensitive to changes associated with 

bereavement. Participants' HR and SCL measures did not change over time, but RSA 

showed a main effect of time (see Table 4). 
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Table 4. Main Effect of Mean Changes Across Time For Full Sample 

Session 1 Session 2 Session 3 Outcome Follow-up 
Session Session 

BDI-II** 19.06 16.57 15.73 17.17 11.81 
(11.01) (9.36) (10.29) (10.66) (8.36) 

BAP* 14.71 15.03 10.19 
(10.17) (9.93) (8.21) 

lES-Avoid* 17.74 15.31 14.37 
(5.64) (5.42) (4.49) 

lES-Intmde* 21.89 21.79 20.48 
(5.14) (3.72) (3.92) 

PANAS- 26.14 25.67 26.90 27.48 31.44 
Positive** (9.67) (8.70) (8.69) (8.71) (8.38) 
PANAS- 25.17 21.27 20.47 20.72 18.26 
Negative** (8.48) (7.74) (6.98) (7.96) (6.50) 
Pre-Writing 75.09 76.83 75.89 77.36 76.80 
HR (10.79) (14.50) (11.19) (12.18) (10.37) 
Pre-Writing 4.14 3.72 4.55 3.69 4.12 
SCL (2.33) (2.56) (3.09) (2.09) (2.99) 
Pre-Writing 5.75 5.51 5.78 5.66 5.05 
RSA* (1.47) (1.82) (1.59) (1.88) (1.48) 
Legend: * = significance at p<.05; ** = significance at p<.01. BDI-II=Beck Depression 
Inventory-II; BAI=Beck Anxiety Inventory; IES=Impact of Events Scale; 
PANAS=Positive and Negative Affect Scale; HR=Heart Rate; SCL=Skin Conductance 
Level; RSA=Respiratory Sinus Arrhythmia 

The pattern of change for the psychological indices was a linear improvement 

across the five time points. Figure 1 provides an example of this pattern (as seen for 

RSA). 
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Figure 1. Change in RSA Means across Time. 

The Group x Time of Testing interaction effect was used to determine if 

participants had changed over time differentially by group. There was no interaction 

between the group and the time of testing, suggesting that the participants in the 

intervention writing group did not show differential improvement over the participants in 

the control writing group. F values ranged from .14 to .97 for the psychological and 

physiological indices, and p values from .42 to .97. Thus, Hypothesis 1 was not 

supported. 

Hypothesis 2: Relationship of pre-session positive emotion to pre-post writing change 

Psychological indices (BDI, BAI, lES, PANAS) were examined as predictors of 

change in HR, RSA, and SCL. To determine the change variables, the pre-writing 

measurement was regressed on the post-writing measurement and a standardized residual 

Time Points 
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was retained. Regression analysis was used to determine change scores to adjust for 

participants' initial scores. By partialing out the shared variance between pre- and post-

writing measures, the residual psychophysiological change score could be used as a 

dependent variable. 

Only RSA change was significantly related to any indices, with HR and SCL 

change not predicted by the psychological indices recorded. Linear regression was used 

to predict RSA change, with BDI entered first, BAI second, and lES third. lES has two 

subscales. Intrusion and Avoidance. Positive and Negative Affect were entered 

subsequently to determine whether affect predicted RSA change after variance was 

accounted for by other psychological indices. Although entered last. Positive Affect 

during the previous week was the only significant predictor (p< .017) of increased RSA 

from pre- to post-writing (see Table 5). After Positive Affect was entered as a predictor, 

the Avoidance subscale of the lES also became significant (p< .048) in the model. 

Avoidance was not significant without Positive Affect in the model, and adding the 

PANAS had a significant change in the F score (p< .039). 

Table 5. Predictors of Residualized RSA Change from Pre- to Post-Writing 

Coefficient SE Significance 
Constant 1.350 .050 
BDI .321 .023 .221 
BAI .030 .024 .904 
lES-Avoid .463 .039 .048* 
lES-Intrusion -.026 .038 .894 
PANAS-Negative .284 .032 .317 
PANAS-Positive .633 .025 .017* 
Legend: (R^=.239, df=6,28) 
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Hypothesis 3: Relationship of coping to physiological measures 

Four coping styles of theoretical interest were identified for this study: active, 

acceptant, social and avoidant. These styles have been described previously and can be 

derived from the COPE scale (Billings & Moos, 1981; Carver et al., 1989). Active 

coping includes initiating direct action, planning, and suppression of competing 

activities. Acceptant coping includes accommodating to circumstances, restraint and 

positive reinterpretation. Social coping includes seeking out emotional and instrumental 

support from others. Avoidant coping includes mental and behavioral disengagement, 

denial and using drugs or alcohol. 

The coping styles did not differ significantly by group, and therefore were 

collapsed together. Coping styles correlated significantly with SCL recorded 

following the first writing task. Active (r = -.44, p < .009), acceptant (r = -.33, p 

< .057) and social (r = -.39, p < .023) coping styles were associated with lower 

SCL. Avoidant coping (r = .47, p < .005) was associated with higher SCL. Heart 

rate and RSA did not significantly correlate with any of the identified coping 

styles. 
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DISCUSSION 

Hypothesis 1: Writing Intervention Effects 

The results suggest that although all participants' psychological health improved 

over time, there were no predicted group effects (i.e., those in the intervention group did 

not improve more than the control group). Therefore, Hypothesis 1 was not supported. 

This main effect of improvement across time in bereavement studies has been 

documented in a number of studies (for review, see (Stroebe et al., 2002). It suggests that 

participants' psychological well-being is improving over time. This is important because 

it shows that the measures are sensitive to the changes in the psychological state of 

individuals going through the bereavement process. 

The finding that the psychophysiological measures did not show a group effect 

parallels the lack of group differences in the psychological measures of the present and 

previous studies. Importantly, the psychophysiological results have not previously been 

documented. No previous studies have shown a pattern of change for physiological 

measures. In the present study, there were no main effects of time of measurement for 

HR, nor SCL, suggesting that these measures did not change over the two month period. 

RSA showed an unexpected decrease in the last session. Thus, the prediction of 

Hypothesis 1 that the intervention would change physiological variables was not 

supported, and neither HR nor SCL showed a main effect of time. 

RSA shows a different pattern from the other psychophysiological variables 

during the study. While HR and SCL remain constant across the sessions, RSA has a 
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significantly greater decline during the last session. In a study of worrisome thinking 

(Lyonfields et al, 1995), normal control participants showed a decrease in vagal tone 

when they were asked to worry about a topic of concern. One possible interpretation of 

the decreased RSA in the final follow-up session of the present study is that participants 

were thinking about the end of their participation during the ECG recording. This could 

have made all of the participants concerned, as they had previously had a weekly 

opportunity to receive support through their bereavement process. 

The studies reviewed by Stroebe and colleagues (Stroebe et al., 2002) showed no 

interaction between group and time, suggesting that those doing the emotional writing 

task did not improve more than those doing the control writing task. Stroebe and 

colleagues have suggested that the writing task may not have enough of an impact, and 

that this may be a reason that Pennebaker's writing paradigm has not been an effective 

grief intervention (Stroebe et al., 2002). Specifically, they note that in order for the 

writing paradigm to be effective, it would have to have an impact on bereavement above 

and beyond the normal and expected process of change and adjustment that occurs after 

the death of a loved one. 

The present study, however, differs in two ways from Pennebaker's usual writing 

paradigm. First, the writing tasks are written specifically with the bereavement 

experience in mind (e.g., writing a letter to the deceased) and this would have been 

expected to increase the impact that the writing condition had for bereaved individuals. 

Second, participants in this study volunteered to participate because they desired help 

that they perceived the study would provide to them. While many bereavement studies 
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use surveys of all persons who were bereaved in a certain time period, this study utilized 

flyers which suggested that the study was for individuals who wanted help adjusting after 

the death of a loved one. Even with these distinctions from other studies utilizing 

Permebaker's method, those in the intervention condition still did not differ from those in 

the control condition. 

Another possible explanation for the lack of significant differences between 

groups is that individual differences explained more of the variance than group 

differences (i.e., the writing manipulation). As described in the Dual Process Model, 

bereaved individuals are coping with stressors in both the loss and restoration domains 

(M. Stroebe & H. Schut, 2001). Participants in the intervention group were writing about 

stressors in the loss domain. However, participants in the control group could be seen as 

writing about stressors in the restoration domain. 
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As individual differences, coping behaviors and strategies would have been 

utilized by participants in the present study without regard to the condition to which they 

were randomly assigned. As an example, a bereaved participant asked to write about her 

day anecdotally wrote about it in reference to how different her days are now compared 

to prior to the death. This would be a form of active coping, even though he or she was 

assigned to a control condition. Consequently, for Hypotheses 2 and 3 data were 

collapsed across the two writing conditions in order to examine individual differences in 

coping. 

Hypothesis 2: Relationship of pre-session positive emotion to pre-post writing change 

In the present study, positive emotion was shown to be linked to 

psychophysiological regulation, partially supporting Hypothesis 2. Specifically, the 

experience of more positive emotion in the prior week predicted an increase in 

parasympathetic activation (as indexed by RSA) from pre- to post-writing. This cardiac 

regulation through increased parasympathetic activity may have health benefits for the 

heart. Further research should explore the degree to which it is variation in positive 

emotion, and not necessarily negative emotion, which correlates with the "broken heart" 

phenomenon. 

While prolonged sympathetic-adrenal activation can have negative consequences 

for the heart, sympathetic input to the heart is inhibited as individuals self-soothe and 

calm. This co-occurs with engaging the vagal system (Porges, 1997). Self-regulation, a 

physiological imperative of the autonomic system, allows an organism to react 
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appropriately to environmental events and return homeostatically to a baseline emotional 

state. In bereavement, self-regulation includes the ability to apply the "vagal brake" after 

responding to a negative environmental challenge, such as reminders of the death of a 

loved one. In this study, writing about the death of a loved one or writing about one's 

daily activities, may have been a reminding task. This study tested self-regulation after 

such a reminder, operationalized both physiologically and psychologically. 

The psychological operationalization of self-regulation includes the experience of 

positive affect, even during ongoing negative events. The ability to feel happy, loved, or 

courageous while grieving the loss of a loved one is an indicator of good self-regulation. 

Expressing positive affect and facial expressions during a conversation in the first six 

months of bereavement predicts better adjustment at 18 months (Bonanno et al., 1995). In 

the present study, participants were asked to report on their positive and negative 

emotions during the week prior to coming for the writing task. 

Self-regulation, as indexed by RSA, is proposed as correlating with both 

relatively greater positive affect during bereavement, and greater parasympathetic 

activation after a writing manipulation. This scenario suggests that a bereaved person 

with high vagal tone, after a reminder of the death of their loved one, is able to self-

soothe and calm and so experiences more positive emotions in the week. These positive 

emotions might include finding meaning in the death event, experiencing compassion and 

support from others, or achieving goals in creating a life without the deceased. An 

alternative causal possibility exists, such that having had more positive emotion in the 

prior week makes it more likely one will engage the vagal system after a writing task. 
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Positive emotion may be an indicator for the stress that an individual is 

experiencing. In Folkman's (1997) prospective study of bereavement, the participant's 

positive emotion remained high before and after the death event. However, in the month 

prior and up to five months after the death, positive emotion was low. It was also only 

during this time that positive emotion was strongly and inversely correlated with negative 

emotion, indicating that the stress had an effect on the experience of emotion. Stress has 

been hypothesized to constrict the affective space, making positive and negative emotion 

more closely tied (Reich, Zautra, & Potter, 2001). 

Positive emotion may also correlate with the degree of social support, a variable 

not measured in the present study. Watson and Tellegen (1988) found that positive affect 

is closely related to social activity, while negative affect is not. Perceived social support 

has long been shown to improve adjustment in bereavement (for a review, see W. (W. 

Stroebe & H. Schut, 2001). Future research that included both positive emotion and 

perceived social support could determine if there is a connection between these variables 

during bereavement. 

Hvpothesis 3: Relationship of coping to phvsiological measures 

The individuality in adjustment after the death of a loved one suggests 

investigation of other variables than intervention effects that contribute to adjustment 

during bereavement. The present study chose to focus on coping styles as predicting 

poorer adjustment. The utilization of passive coping was associated with higher SCL, 

while the use of active, acceptant and social coping were associated with lower SCL. 
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Consequently, Hypothesis 3 was partially supported. 

The result that coping style is significantly correlated with sympathetic activation, 

as indexed by SCL, may have important implications for who is at risk for cardiac 

morbidity and mortality during bereavement. Under prolonged activation, this 

sympathetic-adrenal activation could have negative consequences for the heart. Those 

who actively cope with the consequences of the death of a loved one, who rely on social 

support and who accept and try to grow from the experience have lower sympathetic 

activation. Those who attempt to avoid the consequences of the death event, through 

mental or behavioral disengagement or drugs and alcohol, have the highest sympathetic 

activation. While the present study did not include measures of the sympathetic nervous 

system influence on cardiac function (e.g., pre-ejection period), these findings suggest 

that further study in this area may be fruitful. 

It is not clear what mechanism may be responsible for the correlation between 

avoidance and increased sympathetic activation. One possibility is that the effort of 

suppression may be made manifest as increased sympathetic tone. Another possibility is 

that the adjustment after bereavement is interrupted. While the death event usually 

causes an initial increase in stress-related responses (such as the fight-or-flight response), 

familiarity with the absence of the person and adjustment to the secondary losses should 

eventually decrease the sympathetic response as the death event becomes less stressfiil. 

In the case of avoidance, the death event never increases in "familiarity" because it isn't 

being cognitively and emotionally processed. This could lead to an increase in 

sympathetic activation each time the death event is brought into attention, remaining 
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stressful. 

It is also noteworthy that the sympathetic activation showed a correlation with 

coping style, while the parasympathetic activation, as indexed by RSA, did not. While it 

has been traditionally thought that these two systems acted only in reciprocal concert, 

this is now under scrutiny. It is possible that while coping style taps into the sympathetic 

activation, it does not affect the homeostatic nature of the parasympathetic system. 
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Post-Hoc Tests 

Respiratory Sinus Arrhythmia as a Moderator 

After the analyses of the initial hypotheses was conducted, several post-hoc 

hypotheses were considered. Although the intervention did not show any differential 

effect in outcome measures, it is possible that there were moderator effects. RSA was 

considered as a possible moderator of the intervention, such that those highest in RSA 

would benefit most from the intervention, while RSA level would not matter for those in 

the control condition. This hypothesis was based on the idea that parasympathetic tone, 

as indexed by RSA, is a physiological correlate of emotional regulation (Porges, 1991, 

1997). If the intervention condition elicited greater emotion, then the level of emotion 

regulation would matter in this condition and not in the control condition. 

A hierarchical linear model was performed to test the moderator effect of RSA. 

An adjusted post-intervention depression score was created by taking the standardized 

residual from the BDI score at the final session regressed on the BDI score at the first 

session, as described above. This BDI residual was then used as the dependent variable, 

with Group, RSA and the interaction of Group and RSA entered into a regression model. 

The interaction term approached significance (p < .066) (see Table 6). With a sample of 

only twenty-seven participants who completed the follow-up phase, this result is 

provocative. 
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Table 6. Predictors of Residualized BDI Change 

sr^ Significance of r^ change 

Group .064 .20 
RSA .116 .08** 
Group X RSA .114 Qy** 

Legend: (R^=.294) 

In order to further investigate the differences between the Intervention and 

Control groups, simple regressions were run separately for each group in order to see 

how RSA in the initial session predicted BDI change from the first session to follow-up. 

For the Intervention group, RSA was a significant predictor (R^ = .326, p < .021). For the 

Control group, RSA was not a significant predictor (R^ = 0.0, ns). Figure 2 depicts these 

relationships. 
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Figure 2. Respiratory Sinus Arrhythmia (RSA) as a moderator of change in Beck 

Depression Inventory (DDI) scores by Group (Control or Interyention). Note, negative 

residualized BDI represent improyement from baseline to post-intervention. 

This result suggests that there is a range of RSA for which the Intervention 

condition is more effective than a Control condition. Those participants with higher 

RSA, and by inference better emotional regulation, can make use of the emotions elicited 

in the context of the Intervention condition, whereas those with lower RSA and poorer 

regulation not only don't benefit, but may do slightly worse than if they had they not done 

the intervention. But for the Control group, which should not elicit as many emotions, 

the ability to regulate emotion may not be key to the outcome. 
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Dropouts 

Individual differences may also help to explain who drops out of bereavement 

interventions. While 35 participants did the first writing task, 6 participants did not 

return to complete the next two writing tasks and follow-ups. Bereavement research is 

hindered by only investigating those individuals who are willing to participate (Levy, 

Derby, & Martinkowski, 1992; Stroebe & Stroebe, 1989-1990). Participating individuals 

may have particular characteristics not shared by those who are not willing to participate, 

or those who begin but do not complete the intervention. 

Prior work on distinguishing characteristics between participators and non-

participators has come to different conclusions about this question. Stroebe and Stroebe 

found that men who refused were less depressed and women who refiised were more 

depressed than participators (Stroebe & Stroebe, 1989-1990). Levy and colleagues found 

that non-participators were less likely to work outside the home and more likely to score 

high on pining for the deceased (Levy et al., 1992). While this difference in pining 

correlated with depression and the IBS (Avoidance and Intrusion) at 3 months, non-

participation did not predict these emotionality indices at 6 months. Therefore, Levy and 

colleagues suggested that the differences are temporary and do not reflect important 

group differences between participators and non-participators. Instead of investigating 

non-participators, the present study compared demographic, psychological and 

physiological indices of completers and dropouts. 

In ANOVA analyses, the SCL recorded after the first writing session was 

significantly different between completers and dropouts (F= 7.36, df=1, 34, p < .01). 
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Dropouts had a higher SCL after the writing task than completers (dropouts: mean 6.33, 

completers; mean 3.67). The Intrusion subscale of the lES was also significantly 

different between completers and dropouts (F= 4.14, df=1, 34, p < .05). Completers had 

more intrusive thoughts than dropouts (completers; mean 22.66, dropouts: mean 18.17). 

No other psychological nor physiological variables were significantly different between 

completers and dropouts (Table 7). 

Table 7. Means and Standard Deviations of Completers and Dropouts 

Index Completers Mean (SD) Dropouts Mean (SD) 
BDI 19.24(10.91) 18.17(12.48) 
BAI 15.62(10.38) 10.33 (8.55) 
lES-Avoid 17.14 (5.26) 20.67 (7.03) 
lES-Intrude* 22.66 (4.83) 18.17(5.42) 
PANAS-Positive 26.72 (10.05) 23.33 (7.69) 
PANAS-Negative 25.69 (8.34) 22.67 (9.52) 
Pre-Writing HR 75.67 (10.66) 72.31 (12.02) 
Post-Writing HR 73.65 (12.46) 70.52 (11.03) 
Pre-Writing SCL 3.85 (2.00) 5.58(3.41) 
Post-Writing SCL** 3.66(1.74) 6.33 (3.84) 
Pre-Writing RSA 5.73 (1.48) 5.89 (1.57) 
Post-Writing RSA 5.98 (1.43) 6.35 (1.27) 
Legend: * = significance at p<.05; ** = significance at p<.01. BDI-II=Beck Depression 
Inventory-II; BAI=Beck Anxiety Inventory; IES=Impact of Events Scale; COPE=COPE 
Scale; PANAS=Positive and Negative Affect Scale; HR==Heart Rate; SCL=Skin 
Conductance Level; RSA=Respiratory Sinus Arrhythmia 

These results indicate that those with higher sympathetic arousal after the writing 

intervention were less likely to return. This suggests that the likelihood of completing a 

psychological intervention after bereavement may be linked to physiological arousal, and 

indicates a need for further research to determine if these individuals are at increased 

mental and physical health risk during bereavement. In addition, the intrusive thoughts 
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in this study predict the likelihood of completing the intervention. Clinically, the 

experience of these intrusive thoughts should be addressed if they are a motivating factor 

in completing an intervention. 

Summary and Future Directions 

Bereavement serves as a unique opportunity to investigate an emotional diathesis-

stress model. The death of a loved one occurs in the lives of individuals without prior 

psychiatric or physical illness. The death event is clearly demarcated, and thus it is a 

stressor for which the emotional repercussions may be evaluated. Many bereaved 

individuals report that grief is the strongest emotion that they have ever experienced. 

Bereavement can be conceptualized as increasing the volume dial on emotion in an 

otherwise normal individual. This combination of stressor and physiological response 

allows an investigation of the resulting effects. Data from the present study suggest that 

how the bereavement process unfolds is a reciprocal relationship between the emotion 

that is experienced and the physiological regulation of that emotion. The experience of 

these thirty-five bereaved participants sheds light on how the physiological regulation 

and emotional experience unfold over the course of eight weeks. 

As with other studies, both the group of participants who engaged in written 

disclosure and the group who wrote of their daily activities improved over time. Written 

disclosure, even with bereavement-specific writing topics, does not significantly enhance 

improvement over time alone. With the evidence presented in this and other studies, 

written disclosure should not be the sole intervention used with bereaved individuals. 
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Next, the division between sympathetic and parasympathetic responses is shown 

to have different correlates in the present study. The sympathetic (i.e., "with feeling") 

responses, as measured with the SCL, are correlated with responses to a stressor. The 

positive relationship between SCL and passive coping, and the negative relationship 

between SCL and active and acceptant coping, suggests the reaction to bereavement as a 

stressor is seen in sympathetic activation. Similarly, the higher dropout rate of those who 

had the highest SCL at the end of the first session suggests that this physiological 

reaction has clear behavioral consequences, even in the absence of self-report 

differences. 

In contrast, parasympathetic (i.e., "against feeling") activity has a different set of 

correlates in the present study. Parasympathetic activity is associated with fostering 

growth and restoration. In the data reported here, the experience of more positive 

emotion in the prior week predicted an increase in parasympathetic activation (as indexed 

by RSA) from pre- to post-writing. The increase in parasympathetic activity is thought to 

be a form of self-regulation, and this greater regulation may produce a restorative state 

after pangs of grief are experienced. This may be experienced as periods of positive 

emotion, despite the overwhelming negative emotion that occurs during the bereavement 

process. 

Additionally, in post-hoc analyses, higher parasympathetic activity moderated the 

relationship between group assignment and improvement in depression. Those 

participants in the Intervention group with a higher parasympathetic level had greater 

improvement in depression that those with a lower parasympathetic level. This may also 
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stem from the greater ability to regulate "against emotion" once emotion has been 

elicited. The co-creation of the bereavement process between experience of emotion and 

physiological response, the diathesis-stress of bereavement, is discemable in this result. 

The fact that the Control group did not show a distinction between those with high and 

low parasympathetic levels further suggests that there is a process of elicitation and 

response. 

Future research in this area could profitably focus on the influence of autonomic 

physiology on the bereavement process. From a clinical perspective, the health of those 

individuals with a passive coping style could be monitored in order to determine the 

effects of higher sympathetic activity on overall health. These may be individuals who 

are at particularly high risk for dropping out of interventions, and so greater attempts 

should be made to recruit and retain passive copers. Also, the moderating effect of 

parasympathetic activity on bereavement interventions should be replicated in a larger 

sample. 

From an experimental perspective, the relationship between positive emotion and 

parasympathetic activity in bereavement could be fiarther examined. The measurement of 

self-regulation could be done in a experimental paradigm where negative emotion is 

elicited, and then the increase in parasympathetic activity is monitored concurrent with 

the hypothesized increase in self-reported positive emotion. Multiple measurements of 

parasympathetic activity would improve reliability. Although it has been difficult to 

elicit and measure positive emotion, investigation of its physiology has new potential. 

Bereavement is a severe life stressor. Through the experience of bereaved 
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individuals, investigators can learn much about the physiological and psychological 

response to this event. At the same time, clinicians can give back to bereaved individuals 

in the form of interventions which are timely and effective. 
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