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2006) and that 12% of older men and 34% of women aged 
65 and older are widowed (Roberts et al., 2018). Given the 
increased importance of family relationships in adulthood 
(Carstensen, 1992), experiencing the death of a close fam-
ily member has significant health implications for adults. 
In particular, many studies confirm the health-damaging 
effects of family bereavement on cardiovascular outcomes 

Introduction

The death of a family member is one of the major life events 
that individuals typically experience during adulthood. For 
example, studies on the prevalence of family bereavement 
find that 75% of adults are likely to experience the deaths 
of both parents by the age of 62 (Hooyman & Kramer, 
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Abstract
Two separate bodies of literature point to the link between family bereavement and cardiovascular health and between 
sleep quality and cardiovascular outcomes. However, less is known about the joint influence of family bereavement and 
sleep quality on cardiovascular functioning. The aims of this study were to examine the relationships between experi-
encing the death of a family member and heart rate variability (HRV) and to further explore whether these associations 
differ by sleep quality. Using data from the Midlife in the United States (MIDUS) Biomarker Project, the sample for this 
study included respondents who experienced the death of an immediate family member – father, mother, spouse, sibling, 
or child – within a year before the Biomarker project and those who did not experience any deaths (N = 962). We used 
two measures of HRV and sleep quality was measured using the Pittsburgh Sleep Quality Index. Results showed that 
experiencing the death of a family member was associated with worse HRV only among those with poor sleep quality 
and not for those with good sleep quality. These results suggest that poor sleep quality may indicate psychophysiological 
vulnerability for those who experienced the death of a family member. Interventions to improve sleep quality could be 
effective in enhancing cardiovascular health of bereaved individuals.
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including an elevated risk of cardiovascular disease (Bar-
trop et al., 2016; Buckley, Sunari, et al., 2012; Stroebe et al., 
2007). For example, an extensive review of meta-analyses 
and multiple cohort studies (Kivimäki & Steptoe, 2018) 
shows that family bereavement is associated with two-times 
higher risk of experiencing cardiac events such as myocar-
dial infarction and stroke.

As a potential physiological mechanism that contributes 
to an increased risk of cardiac events among the bereaved, 
heart rate variability (HRV) has begun to receive attention 
(Bartrop et al., 2016; Buckley et al., 2010). HRV refers to 
the degree of variation in the time intervals of heartbeats, 
and it provides information about cardiovascular autonomic 
control and the body’s capacity to respond to external stress-
ors. Reduced HRV suggests autonomic dysfunction and is 
found to be one of significant correlates of cardiovascular 
disease such as coronary heart disease and stroke (Haensel 
et al., 2008; Thayer et al., 2010; Thayer & Lane, 2007). 
To our knowledge, there are only three studies to date that 
have examined the association between bereavement and 
HRV in adults, and findings are mixed. While one study 
(O’Connor et al., 2002) reports no significant differences in 
HRV among the groups of bereaved, depressed, and healthy 
(control) individuals, two other studies report that recently 
bereaved individuals (within 6 months of the death) have 
lower levels of HRV compared to the non-bereaved group 
(Buckley, Stannard, et al., 2012; Fagundes et al., 2018).

Sleep quality is a potential moderator of the association 
between family bereavement and HRV, considering that 
sleep is both a physiological and psychological process. 
Sleep as a physiological process is related to the autonomic 
nervous system (ANS) that also modulates cardiovascular 
functioning (Tobaldini et al., 2013). Studies consistently 
find that poor sleep quality as measured by disrupted sleep 
and sleep problems is significantly linked to autonomic 
imbalance with lower levels of HRV (Castro-Diehl et al., 
2016; Jackowska et al., 2012; Meerlo et al., 2008). Sleep is 
also closely related to psychological stress (Lee et al., 2017; 
Sin et al., 2017), where poor sleep and psychological stress 
jointly contribute to the risk of illness including cardiovas-
cular disease (Benham, 2010). Because sleep functions as a 
restorative process that helps one’s body to cope with stress-
ors, poor sleep quality may interfere with effective stress 
responses and make individuals more vulnerable to the 
health costs of experiencing intense stressors such as fam-
ily bereavement (Bodnar & Kiecolt-Glaser, 1994; Hamilton 
et al., 2007). Therefore, the stress of bereavement coupled 
with poor sleep is likely to have a more detrimental impact 
on HRV compared to bereaved individuals with good sleep.

While sleep quality has been widely examined in the 
bereavement literature, this research has been largely lim-
ited to exploring changes in sleep quality as a consequence 

of bereavement (Buckley et al., 2010; Buckley, Sunari, et 
al., 2012; Lancel et al., 2020). It is equally important to 
examine the role sleep quality as a specific condition under 
which experiencing a family member’s death is linked to 
cardiovascular functioning, as this can provide insights in 
identifying individuals who may be particularly vulnerable 
to the adverse health consequences of family bereavement 
and in developing tailored intervention strategies that aim to 
protect the health of bereaved individuals.

As to better understand the underlying processes through 
which family bereavement and sleep quality are jointly 
related to cardiovascular functioning, we examined the 
associations between experiencing the death of a family 
member and HRV and further explored whether these asso-
ciations differed by sleep quality. In particular, we focused 
on a recent death (within 12 months since bereavement) of 
an immediate family member. By using HRV as a physi-
ological marker of cardiovascular functioning, findings of 
this study can shed light on identifying individuals who may 
have a greater risk of experiencing cardiovascular events 
following the death of a family member.

Methods

Sample

Sample participants were drawn from the Biomarker Proj-
ect of the Midlife in the United States (MIDUS) study. 
MIDUS is a national study of health and well-being of US 
adults, and the Biomarker Project that followed the main 
MIDUS survey involved comprehensive biological assess-
ments on a subsample of MIDUS participants. Participants 
of the Biomarker Project visited one of three participating 
General Clinical Research Centers (UCLA, Georgetown, 
and the University of Wisconsin, Madison) and completed 
two-day data collection protocol and physical health assess-
ments. Further details regarding the study protocol and the 
variables measured are available elsewhere (Dienberg Love 
et al., 2010). This study combined the original MIDUS 
respondents and the MIDUS Refresher which was added to 
replenish the original MIDUS cohort.

Of the 2,118 respondents who participated in the Bio-
marker project (1,255 from the original MIDUS cohort and 
863 from the Refresher), 1,086 participants did not expe-
rience any deaths between their participation in the main 
survey and the Biomarker Project and 1,032 individuals 
reported experiencing the death of a close person. Of those 
who experienced death events, we selected 121 individuals 
who had an immediate family member (i.e., parent, spouse, 
sibling, child) die within 12 months before their participa-
tion in the the Biomarker Project. We limited time since 
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death to one year because studies found the risk of health 
problems to be the highest during the first year after experi-
encing a family member’s death (N. J. Johnson et al., 2000; 
Stroebe et al., 2007). Among the 1,207 participants (121 
who experienced a family member’s death and 1,086 who 
did not experience any death events), 245 individuals who 
were missing on at least one of the study variables were 
dropped from the analyses. Those who were excluded from 
the study sample were older and more likely to be men and 
non-White. There were no significant differences in terms of 
education, marital status, bereavement group membership, 
and sleep quality. The final sample for this study was 962 
adults (nfamily death = 94, nno death = 868) aged between 26 
and 85. Flow chart for sample selection is provided in Sup-
plementary Fig. 1. Comparison of the sample descriptives 
between the bereaved and non-bereaved groups is presented 
in Table 1.

Measures

Family bereavement. Experiencing the death of a fam-
ily member was measured using the question “Has anyone 
close to you, a close friend or relative, passed away since 
the main survey interview?” from the MIDUS Biomarker 
Project. If yes, respondents provided detailed information 
about up to five deaths they experienced including the gen-
der of the decedent, the month and year of the death, and 
the relationship with the decedent. Because the relationship 
with the decedent was an open-ended question, two coders 
categorized the responses based on the type of relationship 
reported. Consensus between the two coders regarding the 
categorization of responses was high, with inter-rater reli-
ability of κ = 0.99. Based on the 16 categories created (e.g., 
friend, relative, in-law), we selected respondents who expe-
rienced the death of an immediate family member including 
father, mother, spouse, brother, sister, and child within the 
12 months of their participation in the Biomarker Project. 
Of the 94 individuals who experienced the death of a fam-
ily member, 55 reported the death of a parent (58.5%), 1 
experienced the death of a spouse (1.1%), 32 reported the 
death of a sibling (34.1%), and 6 reported the death of their 
child (6.4%). For this study, we created a dichotomous vari-
able that indicated family bereavement experience, with 
1 = experienced the death of an immediate family member 
and 0 = did not experience any death events.

Heart rate variability. HRV is operationalized as vari-
ability in the intervals between consecutive R waves. This 
study used two indices of HRV, which are root mean squared 
successive differences (RMSSD; measured in msec) and 
high frequency HRV (0.15–0.40 Hz; HF-HRV; measured 
in msec2). Both RMSSD and HF-HRV are frequently 

used measures of vagal tone (Laborde et al., 2017; Shaf-
fer & Ginsberg, 2017). HRV measures were obtained 
from electrocardiograph (ECG) records collected during 
an 11-minute seated resting period. Analog ECG signals 
were digitized at 500 Hz by a 16-bit National Instruments 
analog-to-digital board using a microcomputer. To identify 
R waves, ECG waveforms were submitted to proprietary 
event detection software and were visually inspected based 
on established procedures to correct for any software errors 
(Berntson et al., 1990). The resulting RR intervals were 
submitted to Fourier-based spectral analysis to compute 
HF-HRV. All HRV measures were calculated as a mean of 
two baseline 300-second (5-minute) epochs and were natu-
ral log-transformed to normalize the distributions. Higher 
values indicate better functioning HRV. Five-minute epochs 
are conventionally referred to as “short-term” assessments 
of HRV and are reliable for these measures (Shaffer & Gins-
berg, 2017). Detailed information regarding the assessment 
of HRV measures is available elsewhere (Weinstein et al., 
2019).

Sleep quality. Sleep quality was measured using the 
Pittsburgh Sleep Quality Index (PSQI). PSQI is a well-
validated measure of subjective sleep quality over the past 
month (Buysse et al., 1989) and is known to have good 
internal consistency reliability and construct validity (Car-
penter & Andrykowski, 1998). The questionnaire is con-
sisted of 19 items that measure seven components of sleep, 
which include: subjective sleep quality, sleep latency, sleep 
duration, habitual sleep efficiency, sleep disturbance, use 
of sleeping medications, and daytime dysfunction. For the 
last three components, respondents were asked to report 
the frequency of sleep-related problems, disturbances in 
daily functioning, and taking medicines to help sleep on a 
4-point scale, ranging from 0 = not during the past month 
to 3 = three or more times in a week. Responses for subjec-
tive sleep quality ranged from 0 = very good sleep to 3 = very 
bad sleep. Sleep latency, duration, and habitual sleep effi-
ciency were scored based on the respondents’ reported tim-
ing and duration of their sleep periods. Each of the seven 
components weighted equally from 0 to 3 points, and were 
summed together to calculate a global sleep score (ranging 
from 0 to 21). Higher scores indicated worse sleep quality.

We dichotomized the global sleep score using a sug-
gested cut-off score of five (Buysse et al., 2008). Specifi-
cally, respondents with a global sleep score of five or lower 
were categorized as having a good sleep quality (coded as 
0) and those who scored higher than five were categorized 
as having a poor sleep quality (coded as 1). We used this 
dichotomous measure of sleep quality because the clini-
cal cut-off (PSQI > 5) has been widely used in clinics and 
research to identify individuals with overall poor sleep 
(Buysse et al., 2008; Dzierzewski et al., 2015; Lee et al., 
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Results

Descriptive statistics

Descriptive statistics and tests of differences comparing 
those who experienced the death of a family member and 
those who did not experience any deaths are presented in 
Table 1. There were no significant differences between the 
two groups based on gender, marital status, and sleep qual-
ity. For race, those who experienced a family member’s 
death consisted of a smaller proportion of White respon-
dents (71.3%) compared to those who did not experience 
any death events (81.7%). The bereavement group was 
also significantly older (Mage = 57.8 for bereaved group; 
Mage = 53.8 for non-bereaved group) and had lower (i.e., 
worse) levels of HRV (MRMSSD = 2.8 and MHF−HRV = 4.7 
for bereaved group; MRMSSD = 3.0 and MHF−HRV = 5.0 for 
non-bereaved group). The two groups did not differ in their 
levels of education and BMI.

2020). In our sample, 46.3% of the respondents (53.2% of 
those who experienced a family member’s death and 45.5% 
of those who did not experience any death events) were cat-
egorized as having a poor sleep quality.

Covariates. We controlled for demographic and health-
related covariates that may confound the associations of 
interest. These include: age, gender, race, education, mari-
tal status, body mass index (BMI), smoking status, hyper-
tension medication, engagement in physical activity, and 
physician-diagnosed heart disease. Age was calculated by 
subtracting the respondent’s date of birth from their date of 
participation in the Biomarker project. Gender was coded as 
0 = men and 1 = women, and race was coded 0 = non-White 
and 1 = White. Education was measured based on the high-
est level of education completed. Responses ranged from 
1 = No school or some grade school, 2 = Junior high school, 
3 = Some high school … 11 = Master’s degree, and 12 = Doc-
toral or other professional degree. Marital status was coded 
as 0 = not married (i.e., divorced, separated, widowed, never 
married) and 1 = married. BMI was calculated based on the 
respondent’s weight and height measured during the clinic 
visit. Smoking status was coded as 0 = never smoked regu-
larly, 1 = smoked regularly in the past, and 2 = currently 
smoking regularly. Hypertension medication was coded 
as 0 = not currently taking hypertension medication and 
1 = currently taking hypertension medication. Engagement 
in physical activity was measured with a question “Do you 
engage in regular exercise, or activity, of any type for 20 
minutes or more at least 3 times/week?” Responses were 
coded as 0 = no and 1 = yes. Heart disease was coded 0 = no 
heart disease and 1 = ever had a heart disease diagnosed by 
a physician.

Plan of analyses

For each HRV indices, this study performed hierarchical 
linear regression analyses using STATA 16.1 (StataCorp, 
2019). In the first analysis model, we examined the main 
effect of experiencing the death of a family member on 
HRV, after controlling for covariates. In the subsequent 
model, we added an interaction term between family mem-
ber’s death and sleep quality to examine whether the asso-
ciations between family bereavement and HRV differed by 
sleep quality. With significant interaction effects, we per-
formed simple slope tests and plotted the effects to better 
visualize the results (Dawson, 2014). All continuous vari-
ables were centered at their sample means to better interpret 
the intercept values and interaction plots.

Table 1 Sample Descriptives and Tests of Group Differences Between 
Those Who Experienced a Family Member’s Death and Those Who 
Did Not Experience Any Deaths (N = 962a)
Variable Experienced a 

Family Mem-
ber’s Death
(n = 94)

Did Not Expe-
rience Any 
Deaths
(n = 868)

Tests of 
Differ-
ences

Percentage p-valueb

Women 52.1% 55.7% 0.515
Married 55.3% 64.4% 0.082
White 71.3% 81.7% 0.015
Currently smoking 12.8% 13.3% 0.895
Taking hypertension 
medication

35.1% 24.3% 0.022

Have cardiovascular 
disease

9.6% 6.6% 0.273

Engage in physical 
activity

69.2% 75.7% 0.164

Good sleep quality 46.8% 54.5% 0.156
M (SD) p-valuec

Age 57.8 (11.3) 53.8 (12.3) 0.0014
Level of educationd 7.6 (2.8) 8.0 (2.5) 0.07
BMI 30.0 (7.0) 29.3 (6.7) 0.172
RMSSD ln(ms) 2.8 (0.7) 3.0 (0.6) 0.007
High-Frequency HRV 
ln(ms2)

4.7 (1.4) 5.0 (1.3) 0.005

Notes. SD = standard deviation; BMI = body mass index; Ln = natural 
log; Ms = milliseconds.
aN derived from listwise deletion of study variables.
bChi-square test of difference.
cIndependent sample t-test of difference.
dLevel of education was coded as 1 = Grade school or below 
~ 12 = Doctoral or professional degree.
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was associated with lower levels of RMSSD (B = − 0.081, 
p = .039) and HF-HRV (B = − 0.182, p = .025).

Model 2 that tested for the interaction effect of sleep 
quality showed a significant moderation by sleep quality 
for both indices of HRV (B = − 0.352, p = .006 for RMSSD; 
B = − 0.58, p = .029 for HF-HRV). To further probe the sig-
nificant interaction effects, we performed simple slope tests 
and plotted the effects. The results are presented in Fig. 1.

Figure 1 shows that for both RMSSD and HF-HRV, expe-
riencing the death of a family member was associated with 
lower levels of HRV only among those who reported poor 
sleep quality (B = − 0.294, p = .001 for RMSSD; B = − 0.529, 
p = .004 for HF-HRV). The associations were not significant 
for those who had good sleep quality. For example, results 
from RMSSD (Fig. 1-a) show that among individuals who 
reported poor sleep quality, those who experienced the death 

Experiencing the death of a family member, HRV, 
and sleep quality

Table 2 presents regression results on the associations 
between experiencing the death of a family member and 
HRV and moderation by sleep quality. Model 1 tested for 
the main effect of experiencing a family member’s death 
and Model 2 examined the interaction effect between fam-
ily member’s death and sleep quality. Results from Model 
1 showed that there were marginally significant associa-
tions between experiencing the death of a family member 
and HRV indices. Specifically, those who experienced fam-
ily bereavement had lower (i.e., worse) levels of RMSSD 
(B = − 0.127, p = .050) and HF-HRV (B = − 0.254, p = .057) 
compared to those who did not experience any death 
events. Results also showed that having poor sleep quality 

Table 2 Linear Regression Results on the Association Between Experiencing the Death of a Family Member and HRV and Interaction Effects of 
Sleep Quality (N = 962)

RMSSD ln (ms) HF-HRV ln (ms2)
Model 1 Model 2 Model 1 Model 2

B (95% CI) p-value B (95% CI) p-value B (95% CI) p-value B (95% CI) p-value
Constant 3.12

(2.976; 3.265)
< .001 3.097

(2.952; 3.242)
< .001 5.184

(4.887; 5.482)
< .001 5.145

(4.847; 5.444)
< .001

Experienced a fam-
ily member’s death

− .127
(-.253; .0002)

.050 .059
(-.124; .242)

.529 − .254
(-.516; .007)

.057 .051
(-.327; .429)

.793

Poor sleep quality − .081
(-.158; − .004)

.039 − .045
(-.126; .036)

.274 − .182
(-.341; − .023)

.025 − .123
(-.29; .044)

.149

Family member’s 
death x Sleep 
quality

- - − .352
(-.604; − .101)

.006 - - − .58
(-1.10; -0.06)

.029

Age − .014
(-.018; − .011)

< .001 − .015
(-.018; − .011)

< .001 − .035
(-.042; − .028)

< .001 − .035
(-.042; − .028)

< .001

Women .024
(-.053; .101)

.546 .022
(-.055; .099)

.576 .182
(.023; .341)

.025 .179
(.021; 0.338)

.027

Education − .006
(-.022; .011)

.498 − .005
(-.022; .011)

.507 − .011
(-.045; .022)

.508 − .011
(-.044; .022)

.516

White − .191
(-.295; − .086)

< .001 − .188
(-.293; − .084)

< .001 − .351
(-.567; − .134)

.002 − .35
(-.563; − .131)

.002

Married − .019
(-.103; .065)

.660 − .018
(-.102; .065)

.665 − .062
(-.235; .111)

.483 − .061
(-.234; .111)

.486

BMI − .006
(-.012; − .001)

.033 − .007
(-.012; − .001)

.028 − .015
(-.027; − .003)

.016 − .015
(-.027; − .003)

.014

Former smoker .015
(-.074; 0.104)

.745 .015
(-.074; .103)

.747 .072
(-.111; .255)

.444 .071
(-.112; .254)

.445

Current smoker .112
(-.01; .233)

.072 .105
(-.016; .227)

.088 .215
(-.036; .466)

.093 .205
(-.046; .456)

.109

Taking hypertension 
medication

.039
(-.056; .133)

.424 .043
(-.051; .138)

.367 .069
(-.127; .265)

.489 .077
(-.119; .272)

.440

Heart disease 
diagnosis

.12
(-.032; .273)

.122 .129
(-.023; .281)

.097 .149
(-.166; .463)

.354 .162
(-.152; .477)

.311

Engage in physical 
activity

.025
(-.064; 0.115)

.579 .032
(-.057; .121)

.477 .064
(-.12; .249)

.493 .076
(-.108; .26)

.419

Notes. RMSSD = root mean squared successive differences; HF-HRV = high frequency HRV; Ln = natural logged; Ms = milliseconds; 
BMI = body mass index; B = unstandardized beta coefficient. All continuous variables were centered at their mean; All HRV measures were 
natural log-transformed.
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on the early stages of bereavement, within 6 months since 
death (Buckley, Stannard, et al., 2012; Fagundes et al., 
2018). This study uniquely extends prior studies by exam-
ining the interplay between family bereavement and sleep 
quality using a national sample of US adults. In addition, 
because the health consequences of experiencing the death 
of a family member can be long-lasting beyond the earlier 
stages of bereavement (N. J. Johnson et al., 2000; Stroebe 
et al., 2007), we included bereaved individuals who were 
within 12 months since the death of a family member. This 
study used heart rate variability (HRV) as a physiological 
marker of cardiovascular functioning, as this was found to 
be a significant correlate of future cardiovascular events 
(Bartrop et al., 2016; Haensel et al., 2008). We first explored 
the associations between experiencing the death of a family 
member and HRV (i.e., RMSSD and HF-HRV) and further 
tested whether these associations differed by sleep quality.

Findings showed significant interaction effects for both 
indices of HRV, such that experiencing the death of a family 
member was associated with lower (i.e., worse) levels of 
HRV only among individuals with poor sleep quality and 
not for those with good sleep quality. These results suggest 
that individuals with worse sleep may be more vulnerable 
to the detrimental cardiovascular health costs of stressful 
events such as experiencing the death of a family member. 
Such findings add to the prior literature on stress, sleep, and 
health by showing that the joint effects of family bereave-
ment and sleep quality extends to a physiological measure 
of cardiovascular functioning.

Among those with poor sleep quality, our findings 
showed that experiencing the death of a family member was 
associated with lower levels of HRV. HRV is considered to 
be an indirect measure of vagal tone, or the amount of influ-
ence that the vagus nerve of the parasympathetic nervous 

of a family member had 25.2% lower RMSSD compared to 
those who did not experience any deaths.

Supplementary analyses

Due to the skewed distribution of sleep quality score in the 
study sample, using a binary measure of sleep quality was 
preferable compared to using a continuous measure of sleep 
quality in this study. As a supplementary analysis, we log-
transformed continuous sleep quality score to normalize the 
distribution and tested whether our results would differ with 
a continuous measure of sleep quality. Results showed simi-
lar interaction patterns, where the interaction effect between 
experiencing a family member’s death and sleep quality was 
B = − 0.233, p = .022 for RMSSD and B = − 0.399, p = .058 
for HF-HRV. In addition, among individuals who experi-
enced a family member’s death, we also examined whether 
the association between sleep quality and HRV differed by 
time since death (in months). Results showed no significant 
differences by time since death.

Discussion

Two separate and growing literatures are exploring the link 
between bereavement and cardiovascular health (Buckley, 
Stannard, et al., 2012; Fagundes et al., 2018) and between 
sleep quality and cardiovascular outcomes (Castro-Diehl 
et al., 2016; Jackowska et al., 2012) in adulthood. While 
prior studies point to the role of bereavement and sleep as 
significant determinants of cardiovascular health, research 
failed to consider the joint dynamics of these two factors 
on cardiovascular outcomes. Also, previous findings on 
bereavement and cardiovascular health mainly focused 

Fig. 1 Interaction effects between experiencing the death of a family 
member and sleep quality on (a) RMSSD and (b) HF-HRV. Solid line 
indicates individuals with good sleep quality and dotted line indicates 

individuals with poor sleep quality. All HRV values were natural log-
transformed. RMSSD = root mean squared successive differences; HF-
HRV = high frequency HRV; n.s. = not significant. **p < .01
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new source of support (Stroebe & Schut, 1999). Experienc-
ing such stressors may be more taxing for individuals when 
it is combined with poor sleep because low-quality sleep 
inhibits adaptive response to stressors. Therefore, having 
poor sleep quality may render bereaved individuals more 
vulnerable to the psychophysiological costs of experiencing 
the death of a family member, as indicated by lower (i.e., 
worse) levels of HRV.

This study has several strengths, including the intensive 
assessment of HRV in a national sample of US adults. Also, 
findings from this study broadens our understanding of fam-
ily bereavement and HRV by examining the moderating role 
of sleep quality. There are, however, some limitations of 
this study to note. First, we focused on the role of perceived 
sleep quality based on a well-validated scale that incorpo-
rates multiple components of sleep (Buysse et al., 1989). 
Future studies that incorporate both subjective and objec-
tive measures of sleep (e.g., actigraphy, polysomnography) 
can provide a more enriched understanding of how differ-
ent sleep characteristics influence the associations between 
family death experiences and cardiovascular functioning. 
It should be also noted that because resting HRV is influ-
enced by a number of other factors such as age and fitness 
(Laborde et al., 2017), interpreting the role of sleep quality 
in HRV as a distinct measure of autonomic functioning war-
rants some caution. Future studies that use long-term mea-
surement of HRV (e.g., ambulatory assessments of HRV) 
along with objective measures of sleep are needed in order 
to better understand the link between sleep quality and HRV.

Also, we were not able to control for respondents’ clini-
cally diagnosed sleep disorders such as sleep apnea or 
insomnia because we did not have the information avail-
able. Given the strong associations between sleep disorders 
and cardiovascular diseases (Malhotra & Loscalzo, 2009), 
the combined health implications of experiencing a family 
member’s death and sleep quality may differ between clini-
cal and non-clinical samples.

Third, this study did not explore mediating mechanisms 
that may link family bereavement and HRV such as com-
plicated grief (CG). Previous studies show that individuals 
with CG in reaction to bereavement had attenuated physi-
ological reactivity (LeBlanc et al., 2016), which suggest 
CG as a potential mediator between bereavement and HRV. 
Examining these mechanisms could broaden our under-
standing of the specific pathways through which bereave-
ment influences HRV outcomes. Fourth, this study used 
cross-sectional data. While the Biomarker Project provided 
HRV measures of already-bereaved individuals, measures 
of HRV taken before the death experience was not avail-
able. Considering that the death of a family member is 
a critical event that is followed by an abrupt change in 
health outcomes (Wilson et al., 2020), having longitudinal 

system (PNS) has on cardiac functioning. While one’s 
body normally maintains homeostasis in the parasympa-
thetic and sympathetic branches of the autonomic nervous 
system, long-term or intense stress can induce autonomic 
imbalance that involves prolonged sympathetic activation 
and parasympathetic underactivity (Schneider & Schwerdt-
feger, 2020; Schubert et al., 2009). Such dysfunction results 
in decreased levels of HRV, which may lead to a higher risk 
of cardiovascular disease (Bartrop et al., 2016; Haensel et 
al., 2008). Considering that the death of a family mem-
ber involves intense stress responses such as physiologi-
cal arousal, emotional disturbance, and grief (Mayer et al., 
2013; Parkes & Prigerson, 2010), the distress of losing a 
loved one could trigger autonomic dysregulation that low-
ers HRV. This may also explain the popular term “broken 
heart syndrome”, which refers to a cardiovascular dysfunc-
tion following an acute emotional or physical stress such 
as bereavement (Virani et al., 2007). While this finding is 
consistent with previous studies which found that bereaved 
individuals had lower levels of HRV compared to the nonbe-
reaved group (Buckley, Stannard, et al., 2012; Fagundes et 
al., 2018), these were limited to examining recent bereave-
ment experiences within 6 months since death. This study 
extends previous research by finding that the cardiovascular 
health impact of experiencing the death of a family member 
may be long-lasting beyond the early stages of bereavement.

For HRV, poor sleep quality may exacerbate the impact 
of experiencing the death of a family member on cardio-
vascular autonomic functioning due to the role of sleep as a 
restorative process that influences the body’s ability to cope 
with stressors (Hamilton et al., 2007). Sleep is considered 
as an adaptive process that helps individuals to adequately 
respond to external stressors, and lack of good sleep may 
disturb effective stress responses. One of the major stress 
responses involves autonomic nervous system that modu-
lates HRV. Studies on sleep and autonomic functioning find 
that while night-time sleep is associated with parasympa-
thetic dominance with a decrease in sympathetic activity, 
low-quality sleep is linked to higher sympathetic activity 
and lower parasympathetic vagal tone (Castro-Diehl et al., 
2016; Tobaldini et al., 2017). The latter is an indication of 
activated stress systems, and prolonged activation of stress 
systems from chronic sleep problems can result in a dys-
regulation of the autonomic cardiovascular control and 
decreased HRV (Meerlo et al., 2008).

Ability to cope with stressors is particularly important 
for those who experienced the death of a family member. 
Not only is the death itself a traumatic event, but bereave-
ment also comes with secondary stressors that may arise as 
a consequence of losing the role that the deceased family 
member played. This may involve having to learn how to 
do household chores, manage finances, live alone, and find 
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