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Abstract

Objectives: Prior research suggests important differences

between depression and the depressed feelings experienced in

the context of bereavement, despite some overlap. Differences

include an increase in restlessness, suggesting underlying

physiological differences between the groups. Method: This

study examined the level of depressive symptoms, heart rate

(HR), and heart rate variability (HRV), and coping style of 10

bereaved, 10 depressed, and 10 control participants. Results:

Bereaved participants showed significantly higher HR than either

depressed or control participants, while there were no such

differences in HRV. Level of depression in the bereaved group

correlated negatively with HRV. Additional analyses showed that

the use of passive coping had a marginally significant negative

correlation with HRV in bereaved subjects. Conclusion: The

present data suggest that differences in HR and HRV could be

associated with increased cardiovascular fatalities in bereaved

individuals, known as the ‘‘broken heart phenomenon.’’ These

physiological differences have potential implications for both the

mental and physical health of the bereaved. D 2002 Elsevier

Science Inc. All rights reserved.
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Introduction

There may exist both similarities and differences between

depression and depressed feelings experienced during

bereavement. In the 1970s, Clayton et al. [1–3] reported a

distinct pattern of depressive symptoms in bereaved indi-

viduals. At 1 month, symptoms included crying, low mood,

sleep disturbance (especially initial insomnia), loss of

appetite, restlessness, fatigue, poor memory, and loss of

interest [4]. At the end of 1 year, many of the vegetative

symptoms improved, but insomnia, restlessness, and peri-

odic low mood persisted. The high occurrence (and persist-

ence) of restlessness has been replicated [5–7].

Approximately 50% of widows meet criteria for major

depression sometime during the first year after the death of

the spouse [8]. The similarity between the phenomenology

of depression and depressive symptoms during bereave-

ment, however, may not reflect similar underlying etiolog-

ical mechanisms. For example, a treatment study with

nortriptyline and interpersonal therapy found that although

depressive symptoms decreased with treatment, bereave-

ment intensity was not impacted by either treatment [9].

The present investigation therefore examined psychophy-

siological profiles of bereavement and depression to address

the question of whether similar symptomatology is pro-

duced by similar underlying mechanisms. In addition to the

previously reviewed differences in restlessness, heart rate

(HR) and heart rate variability (HRV) may be important

markers in depression and bereavement.

Decreased HRV has been observed in depression [10–

12], although gender may play an important role [13]. There

is some evidence that successful treatment of depression is

accompanied by an increase in HRV [14–16]. HRV reflects

changes in beat-to-beat intervals, and such variability in the

0.12–0.40 Hz range is thought to be primarily under vagal

control. No studies of HR and HRV in bereaved individuals

have been reported.

The ‘‘broken heart’’ phenomenon, or the increased rate

of sudden cardiac death in bereaved spouses, suggests that

heart health is affected in bereavement [17]. Widows and

widowers are more likely to die than their married peers of

the same age [18], and these individuals are at greater risk

during the first 6 months of widowerhood [19]. Support

for the ‘‘broken heart’’ phenomenon comes from data
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demonstrating that 75% of the increased death rate is due

to heart disease [20].

The death of a loved one also gives rise to a secondary

set of psychosocial circumstances. These include lack of

contact with other people, feelings of isolation [21] and a

climate of helplessness, feelings of a lack of control and

coping, and depression [21]. Bereavement alone does not

appear to increase the risk of illness and death, but rather,

bereavement coupled with depression is thought to be the

crucial interaction. In addition, depression has been shown

to be an independent risk factor for cardiac morbidity and

mortality [22–24].

The present study provides an initial exploration of HR

and HRV in depressed, bereaved, and control subjects. It was

hypothesized that the bereaved group would have higher

HRs than the depressed group, based on their symptom

profile. It was further hypothesized that depressed, bereaved

individuals will show lower HRV than nondepressed,

bereaved individuals. The present study also included a

measure of coping styles, with the hypothesis that less

adaptive coping styles would correlate with lower HRV.

Method

Thirty participants were recruited: 10 bereaved (brv), 10

depressed (dep), and 10 controls (ctl). Bereavement was

defined as having experienced the death of a first- or

second-degree family member or close friend. Five partic-

ipants suffered the loss of a parent, two lost grandfathers,

and one each lost a partner, best friend, and sister. The death

occurred in the last 2–24 months (mean = 5.2). Depression

was defined by DSM-IV criteria for major depression that

did not have an onset following the death of a loved one,

and no other Axis I or Axis II disorders. Exclusion criteria

for all groups included a history of heart disease or receipt

of prescription cardiac medication, and age greater than 65.

Exclusion criteria for control participants also included

having experienced the death of a loved one in the prior

2 years and/or major depression.

All participants were recruited through advertisements.

There were no differences between groups in age (mean

brv = 32.6; dep = 33.7; ctl = 33.6) or gender (brv = 80%

female; dep = 80% female; ctl = 80% female). Table 1 pro-

vides descriptive data for participants.

Depression symptom severity for the depressed, be-

reaved, and control groups was assessed with the Beck

Depression Inventory (BDI), the Hamilton Rating Scale for

Depression (HRSD), and the depression section of the

Structured Clinical Interview for the DSM-IV (SCID-I).

Other variables included the COPE Scale [25], a 60-item

questionnaire developed to assess a variety of coping styles

used after a stressful life event.

The electrocardiogram (ECG) was recorded for 5 min

prior to and following the structured interview. ECG was

recorded with the J & J amplifier system, attaching silver–

silver chloride electrodes to the left and right upper

forearm with Signa Crème electrode conductive cream.

The ground was attached to the lower right forearm. No

instructions were given on how to breathe. ECG was

sampled at 1024 Hz. Ectopic beats and abnormalities were

monitored on the screen.

Interbeat interval 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 HRV primarily under vagal

control is the respiratory sinus arrhythmia (RSA) band

(0.12–0.4 Hz). RSA was extracted using Delta-Biometrics,

MX Edit software.

Results

To test for group differences in HR, a Group�Time

(before or after interview) analysis of variance (ANOVA)

was used. The bereaved group had a significantly higher HR

than either the depressed or normal control groups

[brv = 84.84, dep = 72.32, ctl = 72.90; F(2,27) = 5.10,

P < .01]. There was no significant difference in RSA

between the groups [brv = 6.19, dep = 6.10, ctl = 5.57;

F(2,27) = 0.79, P < .46].

Analyses were conducted on the bereaved group sepa-

rately to determine the correlation between level of depression

(using BDI scores) and HRV. Due to incomplete self-report

data, for these analyses, the bereaved group contained nine

participants. A significant negative correlation was found

between depression scores and RSA (r=� .67, P < .05).

The COPE scale clusters into several subscales [25].

Correlational analyses were conducted on four of these

subscales to determine whether coping behavior could

predict HR and HRV in the bereaved group (n = 9). Carver

et al. [25] describe ‘‘adaptive coping’’ subscales, which

include active coping and acceptance, and ‘‘questionable

value’’ coping scales, which include passive coping and

disengaging through drug and alcohol use. Table 2 summa-

rizes the results.

These correlations between HR, HRV, and COPE styles

are all in the expected direction. The use of more adaptive

coping is correlated with higher HRV and a lower HR. The

Table 1

Participant characteristics (standard deviations in parentheses)

Sex Age Hamilton-D SCID

Bereaved 80% F 32.6 (9.41) 18.8 (8.02) 50%

Depressed 80% F 33.7 (8.86) 21.2 (2.66) 100%

Control 80% F 35.4 (14.11) 2.4 (1.51) 0%

SCID refers to number of subjects meeting DSM-IV criteria for major

depression, exclusive of the bereavement rule-out. In other words, among

bereaved subjects, none technically meet criteria for major depressive

disorder due to the fact that the depressive symptoms onset following the

death of a close loved one. The rate of 50% is provided descriptively to

provide a sense of the proportion of subjects experiencing substantial

depressive symptoms in the context of bereavement.
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use of poor coping is correlated with lower HRV and a

higher HR. While none of the correlations reached

conventional levels of statistical significance, likely due

to low-power, passive coping (including mental and

behavioral disengagement and denial) had a trend toward

a statistically significant negative correlation with HRV

(r =� .62, P < .08).

Discussion

This exploratory investigation of the psychophysiology

of bereaved, depressed, and control individuals showed that

bereaved individuals are characterized by a significantly

higher HR than either the depressed or the control partic-

ipants, in the absence of group differences in HRV. In

addition, within the bereaved group, individuals with higher

levels of depression showed lower levels of HRV. Although

based on a small sample, the present study is the first to

examine differences in autonomic psychophysiology

between depressed and bereaved individuals.

Increased HR and decreased HRV suggest a mechanism

underlying the increased rate of heart disease and fatalities

seen in bereaved individuals as compared to their married

counterparts [17–20]. This study may warrant further

larger-scale studies of cardiovascular and emotional func-

tion in relation to the health of bereaved individuals, and as

a function of the length of time since the bereavement began

or the relationship to the deceased individual.

This exploratory and cross-sectional study could not

address whether HR or HRV changes during the course of

bereavement and depression, and whether they act as a

result of interventions designed to assist bereaved individ-

uals. The present results suggest the utility of a longitudinal

investigation with interventions focused on individuals’

coping styles to determine whether the cardiovascular

correlates of depression in bereavement can be normalized.
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Table 2

Correlations between cardiovascular variables and coping subscales

Autonomic variables

COPE HR HRV

Acceptance � .12 .40

Active � .24 .39

Drug use .18 � .18

Passive .37 � .62y

y P < .10.
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