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ABSTRACT

Although the death of a loved one is a ubiquitous experience with chest pain a commonly reported symptom, grief-related chest
pain and particularly its physiological mechanisms remain under-investigated. To address this gap, we adopted Rodger's ap-
proach to concept analysis to explore the psychoneuroimmunological mechanisms potentially linking bereavement to chest pain
and subsequent health outcomes. A PubMed search, followed by a systematic review of existing literature and clinical observa-
tions, yielded 220 articles, of which 49 were included in the conceptual analysis. Notably, only four empirical studies specifically
examined grief-related chest pain, but without underlying physiological mechanisms, while 45 studies explored psychoneuro-
immune processes more broadly in the context of loss, grief, and bereavement. Based on these findings, we propose a theoretical
model of grief-related chest pain. The model integrates insights from studies on autonomic, hemodynamic, musculoskeletal,
respiratory, neuroendocrine, and immune changes during grief. It summarizes antecedents, attributes, and consequences of
grief-related chest pain, highlighting the putative interrelated roles of physiological, neuroendocrine, and immune pathways.
Our model suggests that grief-related chest pain may constitute a key physical symptom of grief, arising from physiological
responses to acute emotional distress and loss. A deeper understanding of the psychobiological mechanisms underlying this
phenomenon may provide prognostic insights, inform disease prevention, improve patient care, and guide the development of
targeted interventions. Building on this perspective, we also propose a toolkit to facilitate the assessment of grief-related chest
pain in future empirical studies.

1 | Introduction (Bradbeer et al. 2003; Seiler et al. 2018; Stroebe et al. 2007), as well

as in the chest (Azeez et al. 2022; Granek et al. 2017; Nordstrom

The death of a significant person is a profoundly impactful life
event that places individuals at increased risk for morbidity and
mortality, with cardiovascular disease, including coronary heart
disease and stroke, accounting for the largest proportion of these
deaths (Kaprio et al. 1987). Chest pain, although often regarded as
a hallmark symptom of cardiac stress or cardiovascular disorders,
can also present as a manifestation of significant emotional distress
(Buckley et al. 2011; Carey et al. 2014; Fagundes and Wu 2020).
In the days and weeks following a loss, pain throughout the body

et al. 2024; Spillane et al. 2018), is frequently reported. In some
cases, this pain persists for months (Spillane et al. 2018) or even
years (Nordstrom et al. 2024) after the loss. Symptoms in the chest
are often described as tightening, aching, or dull pain (Bradbeer
et al. 2003; Seiler et al. 2018; Stroebe et al. 2007). Although feel-
ings of numbness, disbelief, sadness, and despair are commonly
associated with the loss of a loved one (Fagundes et al. 2018),
grief can also manifest with physical symptoms. Chest pain is fre-
quently reported following a significant loss, yet this phenomenon
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remains empirically under-investigated. A previous review has ad-
dressed the broader relationship between chronic pain and grief
(Garciandia Imaz and Rozo Reyes 2019), but to date, no review
has specifically examined grief-related chest pain or synthesized
evidence on its potential physiological mechanisms. Given the
prevalence of grief in the human experience, further research is
warranted to better understand the manifestation of chest pain fol-
lowing a loss, its underlying autonomic, hemodynamic, musculo-
skeletal, respiratory, neuroendocrine, and immune mechanisms,
and health implications.

This review and conceptual analysis aims to advance the literature
and understanding of grief-related chest pain by: (1) distinguish-
ing subclinical grief-related chest pain from clinical cardiac syn-
dromes such as Takotsubo; (2) proposing a structured framework
for its definition and measurement; (3) outlining putative physio-
logical mechanisms and individual-level moderators (e.g., gender
and racial differences, lifetime stress); and (4) presenting a theo-
retical model of grief-related chest pain. Together, these contribu-
tions move the field beyond descriptive associations and toward a
testable, integrative psychophysiological model.

1.1 | Chest Pain Following Interpersonal Loss

Prior research has explored the general, nonspecific pain ex-
perienced by bereaved individuals compared to nonbereaved
individuals. For instance, a review by Stroebe et al. (2007) con-
cluded that bereaved people had a greater incidence of physical
health complaints, including chest pain, compared to controls.
However, no information regarding the temporal occurrence of
the chest pain was provided. Furthermore, Bradbeer et al. (2003)
found that widowed individuals were three times more likely to
report current strong pain when compared to their nonbereaved
counterparts. Consistent with these results, Seiler et al. (2018)
showed that fatigued bereaved individuals had higher lev-
els of self-reported pain compared to those in the nonfatigued
group. In studies that focused specifically on chest pain, Granek
et al. (2017) studied grief symptoms in oncologists following pa-
tient death and found that chest pain specifically, in addition to
fatigue and general physical discomfort, arose as a key physical
symptom. More recently, Nordstrom et al. (2024) found that be-
reaved parents and siblings reported somatic symptoms, includ-
ing pain, and chest pain specifically, up to eight years after a
terror attack. Further, in a study by Azeez et al. (2022) on fathers
grieving a neonatal death, one father was quoted to say “I feel
like every five minutes I'm being stabbed in the chest, you know,
because it became a physical, the grief became a physical pain”.

Children have also reported chest pain as part of an emotional
response following the death of a loved one. Persson et al. (2021)
documented children aged 10-12years describing chest pain in
response to grief, with the study quoting one child after the loss
of their grandmother; “I kind of got a heartache then. That some-
one important in my life was gone”. Early clinical and epidemi-
ological studies have similarly reported associations between
bereavement and chest pain. For instance, Beitman et al. (1991)
and Crook et al. (1984) described cases of noncardiac chest pain
precipitated by intense emotional distress, suggesting a psy-
chogenic or stress-related component. Roy (1986) and Bradbeer
et al. (2003) further noted elevated rates of chest discomfort

among bereaved or widowed individuals, even in the absence of
cardiac pathology. Collectively, these findings highlight a con-
sistent association between the loss of a loved one and pain, par-
ticularly in the chest, across different ages and contexts.

However, despite evidence highlighting the relevance of chest
pain in grieving individuals, little is known about the physiolog-
ical mechanisms through which interpersonal loss may give rise
to chest pain. The following sections therefore consider plausi-
ble psychophysiological pathways linking grief and stress with
pain and, specifically, chest pain.

1.2 | Psychophysiological Processes Potentially
Linking Interpersonal Loss and Chest Pain

Early indicators of possible psychophysiological processes link-
ing interpersonal loss and chest pain come from clinical data on
Takotsubo Syndrome. Otherwise commonly known as “broken

»

heart syndrome”, “stress-induced cardiomyopathy”, “transient api-
cal ballooning syndrome”, “ampulla syndrome”, and “acute stress
cardiomyopathy” (Sethi et al. 2023; Singh et al. 2022), Takotsubo
Syndrome is a complex and intriguing phenomenon that has been
observed following acute physical, but mainly emotional stress,
such as the loss of a loved one (Alim et al. 2023; Khalid et al. 2024;
Princip et al. 2022; Singh et al. 2022; Templin et al. 2015). First
identified in Japan in 1990 by Sato et al. (1990), this syndrome
involves left ventricular apical ballooning, mimics myocardial
infarction, and is potentially lethal (Butt et al. 2022). Its clinical
presentation includes sharp chest pain, dyspnea, ST-segment al-
terations shown on electrocardiography (ECG), and cardiac mark-
ers indicative of acute coronary syndrome (Merchant et al. 2008).
The condition also presents with myocardial macrophage inflam-
matory infiltrate, altered monocyte subsets, and increased pro-
inflammatory cytokines (Scally et al. 2019). Conversely, on a lesser
scale, subclinical chest pain following the death of a loved one may
reflect a ubiquitous physical symptom of grief, possibly caused by
specific evolutionarily shaped adaptations (O'Connor 2019). It may
thus point to intricate links between stress response systems, emo-
tional well-being, and physical health.

Beyond the clinical presentation of Takotsubo Syndrome, little is
known about when and how chest pain manifests following an
emotional interpersonal loss and even less is understood about
the potential psychophysiological pathways linking acute grief
to chest pain. To examine these issues, we conducted a review
and conceptual analysis to document what is known about chest
pain following loss and to summarize potential mechanisms
like chest-specific sympathetic and parasympathetic autonomic
nervous system activity, cardiovascular and respiratory physi-
ology, and neuroendocrine and immunological processes, and
how these processes may be linked to the experience of pain in
the chest.

1.3 | Distinguishing Grief-Related Chest Pain
From Cardiac Syndromes

In proposing a working definition of grief-related chest pain, it
is important to distinguish subclinical grief-related chest pain
from clinically relevant chest pain in cardiac syndromes such as
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TABLE1 | Differentiating Takotsubo syndrome and grief-related chest pain.
Takotsubo syndrome
Feature (“Broken heart syndrome”) Grief-related chest pain
Trigger Emotional, physical, or combined Emotional stress (loss, bereavement,
(Templin et al. 2015) grief-related events)
Symptoms Chest pain, dyspnea, syncope, Subacute/recurrent chest tightness, aching,
palpitations (Templin et al. 2015) stabbing, heaviness; may be accompanied
by breathlessness or irregular breathing
(Azeez et al. 2022; Granek et al. 2017;
Nordstrom et al. 2024; Spillane et al. 2018)
Epidemiology 90% of patients are women (mean Reported across age and sex groups;

Neuroendocrine and immune markers

ECG

Cardiac imaging

Psychophysiology (i.e., autonomic,
hemodynamic, musculoskeletal,
respiratory)

age of 67-70) (Templin et al. 2015)

Troponin, B-type natriuretic
peptide (BNP), N-terminal proBNP,
creatine kinase-myocardial band
(CK-MB) (Templin et al. 2015)
*Emerging markers copeptin and
microRNAs (miRNAs) (Budnik
et al. 2020; Jaguszewski et al. 2014)

ST-segment elevation, ST-segment
depression, T-wave inversion, QTc
prolongation (Templin et al. 2015)

Left ventricular dysfunction
(hypokinesia, akinesia, or
dyskinesia) presenting as apical
ballooning or midventricular,
basal, or focal wall motion
abnormalities (Templin et al. 2015)

Stress-induced catecholamine
surge — myocardial stunning
(Wittstein et al. 2005)

prevalence and risk factors not
established (Azeez et al. 2022; Nordstrom
et al. 2024; Persson et al. 2021)

Stress-related biomarkers of grief (e.g.,
cortisol, altered cortisol diurnal pattern,
inflammatory cytokines such as IL-6, TNF-
a) (Fagundes et al. 2019; Gerra et al. 2003;
Irwin et al. 1988; O'Connor et al. 2012; Seiler
et al. 2018), Immune/inflammatory activation
(Fagundes et al. 2019; Gerra et al. 2003;
Irwin et al. 1988; O'Connor et al. 2012;
Seiler et al. 2018) Increased von Willebrand
factors (Buckley, Morel-Kopp, et al. 2012)

To our knowledge, no consistent pathological
ECG pattern demonstrated in bereavement-
related, subclinical chest pain. Bereavement

studies show increased resting HR and reduced
HRV on Holter rather than ischemic ECG
changes (Buckley, Stannard, et al. 2012)

Bereavement cohorts rarely include cardiac
imaging, direct evidence is limited

Stress-related autonomic dysregulation;
increased systolic arterial pressure and systolic
pressure load (Buckley et al. 2011; Palitsky
et al. 2023), altered breathing patterns (Spillane
et al. 2018), muscle tension (Eisenberger
et al. 2003; Panksepp 2003; Slavich 2020b)

Abbreviations: BNP, B-type natriuretic peptide; CK-MB, creatine kinase-myocardial band; ECG, electrocardiogram; HR, heart rate; HRV, heart rate variability; IL-6,
interleukin-6; miRNA, microRNA; NT-proBNP, N-terminal pro-B-type natriuretic peptide; QTc, corrected QT interval; SNS, sympathetic nervous system; TNF-a,

tumor necrosis factor alpha.

Takotsubo Syndrome. Table 1 summarizes the key distinctions
between Takotsubo and the subclinical grief-related chest pain.

2 | Methods
2.1 | Conceptual Approach
The conceptual analysis involved a structured and thor-

ough examination of the manifestation of chest pain fol-
lowing the death of a significant person, with the aim of

clarifying its definition and distinguishing it from related
concepts. This paper has employed Rodger's approach to
concept analysis, comprised of five distinct steps as seen in
Table 2 (Rodgers 2000). This method provides a systematic
inductive approach that offers insights, explanations, and de-
scriptions of the concept under investigation (Tofthagen and
Fagerstrom 2010). For this article, the model's iterative steps
assisted in identifying research and concepts mainly from
bereavement literature, psychophysiology, psychoneuroim-
munology, psychoneuroendocrinology, and cardiology. The
adoption of this methodology has ensured a systematic and
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comprehensive review of existing research findings related to
chest pain in the context of early bereavement. This process
can serve to support theory development and facilitate effec-
tive communication surrounding the concept of chest pain as-
sociated with loss in the early phase of grief.

2.2 | Literature Search

A comprehensive literature review was conducted on October
20, 2025, using MEDLINE (PubMed). A combination of free
text terms including: “bereavement”, “grief”, “chest pain”,
“physical symptoms”, “autonomic”, “respiratory”, “neuro-
endocrine”, “immune”, “hemodynamic”, and “musculoskel-
etal” encompassed synonyms, abbreviations, and spelling
variations. These search terms were selected based on their
relevance to the aim of this conceptual analysis and were
combined in a way to ensure the chance of finding articles
that encompassed the goal of the current paper was maxi-
mized and to reduce the risk of missing important publica-
tions. Boolean operators were applied to combine individual
searches. Inclusion was limited to full-text articles available
in English published in the last ten years and that contained
information about the prevalence, etiology, manifestation, or
underlying physiological changes following the death of a sig-
nificant person. Empirical studies from the fields of medicine,
biology, psychophysiology, and psychology were considered
the most relevant for investigating the concept of grief-related
chest pain. Articles for which only abstracts were available, as
well as editorials, conference presentations, and dissertations,

TABLE 2 | Phases of Rodger's approach to concept analysis.

Phase Action

1 Selection of a concept

2 Identify and select an appropriate

sample of literature for data collection

3 Identify antecedents, attributes,
and consequences of the concept

4 Analyze the data

5 Identify implications for further

development of the concept

TABLE 3 | Search strategy and hits.

were excluded. Articles that solely addressed psychological
or physical health outcomes in response to grief but did not
explicitly include any self-report outcomes on pain were ex-
cluded. Initially, the literature was screened based on title
and abstract relevance, with studies addressing the physio-
logical and psychological correlates which may underlie grief-
related chest pain critically analyzed to identify patterns,
gaps, and potential mechanisms underlying this phenomenon.
Subsequently, related articles were also extracted in a snow-
balling system based on the included references. Two indepen-
dent reviewers (SRE, AS) carefully assessed the selection of
all eligible studies. The complete search strategy can be seen
in Table 3.

2.3 | Literature Synthesis

The literature search yielded 220 articles eligible for inclusion
into the conceptual analysis. Out of these, four empirical stud-
ies included self-report specifically pertaining to chest pain
and physiological measures. A further 45 empirical studies
specifically examined the physiological consequences of loss
in general. Thus, a total of 49 articles were included. Each of
these studies involved bereaved participants, providing direct
evidence of autonomic, hemodynamic, musculoskeletal, respi-
ratory, neuroendocrine, or immune changes following spousal,
parental, or other close-person loss. Their inclusion was justified
to capture the full spectrum of psychophysiological responses
that may be implicated in the onset of grief-related chest pain,
and the potential consequences of this phenomenon. A PRISMA
diagram outlining the identification of included articles can be
found in Figure 1.

The available data indicate that while pain is a common symp-
tom during bereavement (Bradbeer et al. 2003; Seiler et al. 2018;
Stroebe et al. 2007), explicit descriptions of chest pain, particu-
larly during the acute phase of grief, remain scarce in the sci-
entific literature. Consequently, the empirical foundation for
understanding grief-related chest pain is still fragmentary. In
this review, we therefore integrate findings from related litera-
tures on grief, stress physiology, and pain to propose a theoreti-
cal model outlining the antecedents and physiological attributes
of grief-related chest pain. Finally, we consider the potential
clinical and psychosocial consequences of grief-related chest
pain and outline directions for future research.

Search Search area Search terms PubMed (MEDLINE)
#1 Bereavement “grief”[Title/Abstract] OR “bereavement”|[Title/Abstract| 16,069
#2 Chest Pain (chest pain[Title/Abstract] OR physical symptoms|Title/Abstract] 4,097,165
OR physiological[Title/Abstract] OR autonomic|Title/Abstract]
OR hemodynamic|Title/Abstract] OR musculoskeletal[Title/
Abstract] OR respiratory[Title/Abstract] OR neuroendocrine[Title/
Abstract] OR immune[Title/Abstract] OR cardiovascular|[Title/
Abstract] OR heart rate variability[Title/Abstract] OR blood
pressure|Title/Abstract] OR cortisol[Title/Abstract] OR
inflammation[Title/Abstract] OR cytokines|Title/Abstract])
#3 Combined searches  #1 AND #2 Filters: English, Full text available, Humans, 2015-2025 220
4 of 23 Psychophysiology, 2026



Identification of studies via databases and registers ]
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® Records identified from:

& PubMed (MEDLINE) (n = 220)
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— !

Records screened for title and

Records excluded after title and abstract

FIGURE1 | PRISMA flow diagram.

3 | Results
3.1 | Literature Review

The identified literature was stratified according to empirical
evidence for three types of grief-related measurements: (a) self-
reported chest pain (n=4), (b) physiological alterations (n=23),
and (c) clinical cardiac outcomes (n=22). Table 4a summarizes
studies documenting self-reported physical manifestations of
grief, showing that bereaved individuals frequently describe
chest pain and related somatic symptoms as part of their emo-
tional distress following loss. Table 4b presents evidence from
studies examining physiological correlates of bereavement, in-
dicating that grief is associated with inflammatory activation,
autonomic imbalance, and neuroendocrine dysregulation, pro-
cesses that may contribute to chest pain and cardiovascular risk.
Table 4c compiles studies investigating clinical cardiovascular
outcomes after bereavement, demonstrating elevated risks for
acute cardiac events, arrhythmias, and long-term cardiovascu-
lar morbidity and mortality following major losses.

3.2 | Theoretical Model of Grief-Related
Chest Pain

Based on the findings of the literature review and conceptual
analysis, we developed a theoretical model of grief-related chest

abstract screening
5 (n=220) (n=170)
=
“ '
o
5
(7] Records excluded after full text screening
Records screened in full text (n= ?6): Review papers (n = 6)
(n=150) +  Studies not focused primarily on
— bereaved populations (n = 3)
PR +  Studies without self-report chest
= pain component (n = 37)
5]
©
‘—3 Final number of articles included
< (N =49)
= <— Additional articles on physiological
— changes related to grief
(n=45)

pain, integrating antecedents, defining attributes, and conse-
quences, and highlighting the interrelated roles of neuroen-
docrine, immune, and psychophysiological pathways in the
manifestation of grief-related chest pain (Figure 2). Following
Roger's concept analysis framework, potential antecedents, attri-
butes, and consequences of grief-related chest pain were derived
from the empirical evidence (see Tables 4a—c). This approach
helped clarify the conceptual boundaries of chest pain following
significant loss and its association with the autonomic, neuro-
endocrine, and immune systems. Antecedents are described as
conditions that may precede the manifestation of, and serve as
the prerequisites for, the emergence of grief-related chest pain.
Attributes refer to the distinct characteristics of chest pain, dis-
tinguishing it from similar concepts. Consequences are defined
as the potential outcomes resulting from grief-related chest pain.
Given the limited empirical evidence on grief-related chest pain,
the model integrates insights from studies on neuroendocrine,
immune, and physiological systems, including autonomic, he-
modynamic, musculoskeletal, and respiratory changes associ-
ated with grief.

In the following, each section begins with a definition of the
relevant concept, followed by a synthesis of evidence related
to loss, grief, and bereavement, with particular attention to its
possible relation with chest pain. Each section concludes with a
conceptual integration that summarizes key insights and their
implications for understanding grief-related chest pain.
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TABLE 4a | Studies including self-reported chest pain measurement in bereaved individuals.

Author (Year) Study population

Self-report outcomes

Key findings (in relation to
grief-related chest pain)

Bereaved fathers
(neonatal death)

Azeez et al. (2022)

Granek et al. (2017) Oncologists grieving

patient deaths

Nordstrom et al. (2024) Parents & siblings

bereaved (Utoya)

Spillane et al. (2018) Family members

bereaved by suicide

Qualitative self-report including

physical symptoms

Self-reported grief and burnout

Somatic and insomnia symptoms

Psychological distress, service use

Fathers described grief
manifesting in physical
symptoms, including chest pain

Physical symptoms of
grief included chest and
physical discomfort

Persistent somatic
symptoms including chest
pain years postloss

Reported persistent chest pains,
breathlessness and physical
pain which endured in the
months after deceased's death

Abbreviations: BP, blood pressure; CG, complicated grief; HPA, hypothalamic-pituitary-adrenal (axis); HR, heart rate; HRV, heart rate variability; PGD, prolonged

grief disorder; SES, socioeconomic status.

3.2.1 | Potential Antecedents of Grief-Related
Chest Pain

Decades of research demonstrate an intricate connection be-
tween emotional states and physical health in general (Slavich
and Irwin 2014), with more recent studies highlighting the role
of the psychophysiological stress response and systemic inflam-
mation in grief and bereavement (Buckley et al. 2011; Carey
et al. 2014; Cohen et al. 2015; Fagundes and Wu 2020). Although
the exact physiological origins, or antecedents, of chest pain in
this context remain unclear, the field of psychoneuroimmunol-
ogy has shown how major life stressors, especially experienc-
ing the loss of a loved one, significantly impact the autonomic,
neuroendocrine, and immune systems (O'Connor 2019; Seiler
et al. 2018, 2020).

3.2.2 | Autonomic Nervous System

The autonomic nervous system (ANS), composed of the sym-
pathetic and parasympathetic branches, regulates involuntary
mechanisms throughout the body, including the physical re-
sponse to significant emotional stress (Slavich and Irwin 2014),
and may therefore play a crucial role in the onset of chest pain
following a loss.

3.2.2.1 | Evidence Linking Sympathetic Activation
to the Onset of Pain in Grief. In response to a signifi-
cant emotional loss, the sympathetic nervous system (SNS)
becomes overactive and releases catecholamines, includ-
ing the prominent stress hormones adrenaline (epinephrine)
and noradrenalin (norepinephrine). This activation influ-
ences cardiovascular tone and immune function, and can
promote the release of pro-inflammatory cytokines (Glaser
and Kiecolt-Glaser 2005). Sustained sympathetic activity may
thus contribute to both inflammation and dysregulated stress
physiology, processes that have been implicated in pain amplifi-
cation and cardiovascular reactivity in bereavement.

3.2.2.2 | Evidence Linking Sympathetic Activation
to Chest Pain. Beyond grief contexts, extensive research
demonstrates that sympathetic and (-adrenergic activation
plays a central role in the pathophysiology of both cardiac
and noncardiac chest pain. The heart is densely innervated by
sympathetic nerves containing a- and 3-adrenergic receptors.
Acute or sustained activation of adrenergic receptor signaling
in response to stress contributes to myocardial remodeling,
dysfunction, and electrical instability (Du 2021). Specifi-
cally, through its a-adrenergic signaling, excessive exposure
to catecholamines induces elevated aortic diastolic pressure,
thereby increasing coronary and cerebral perfusion pressure
(Heusch et al. 2000). The a-adrenergically innervated con-
striction of coronary arteries can subsequently lead to cardiac
ischemia and ischemic chest pain, which may occur when
the heart does not receive enough oxygenated blood. Within
this context, the role of the SNS may be undermined. In con-
trast, -adrenergic effects increase heart rate, circulatory
pressure, and cardiac contractility (Rona 1985). The release
of these stress hormones can subsequently promote cardiac
repolarization abnormalities (Kiviméki and Steptoe 2018)
and, further, induce tachycardia, hypertension, and increased
myocardial oxygen demand (Buckley et al. 2011; Fagundes
and Wu 2020), which may increase the risk for adverse cardio-
vascular events, such as arrhythmias (Li et al. 2021; Wittstein
et al. 2005). Interestingly but not surprisingly, this increase
in catecholamines has also been observed in patients with
Takotsubo Syndrome (Barbieri et al. 2021). In cardiovascular
medicine, this sympatho-f-adrenergic receptor activation is
recognized as a hallmark of heart failure (Du 2021).

3.2.2.3 | Conceptual Synthesis. Taken together, this evi-
dence suggests that autonomic dysregulation during grief may
represent a plausible physiological pathway for grief-related chest
pain. Our theoretical model proposes that prolonged sympa-
thetic activation in response to emotional loss leads to excessive
catecholamine release and 3-adrenergic receptor stimulation,
increasing cardiac workload, vascular tone, and interoceptive
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TABLE 4b | Studies including physiological measurements in bereaved individuals.

Biological or

physiological Key findings (in relation to
Author (Year) Study population outcomes of interest grief-related chest pain)
Brown et al. (2022) Recently bereaved Inflammatory Grief severity predicted heightened
spouses cytokines (IL-6, inflammatory reactivity
TNF-a, CRP)
Buckley et al. (2011) Recently bereaved HR, BP, systolic load Elevated HR and systolic BP
spouses in early bereavement
Buckley, Morel-Kopp, Recently bereaved CRP, vWF, platelet Increased neutrophils, vVWF,

et al. (2012)

Buckley, Stannard, et al. (2012)
Chen, Suchting, et al. (2023)

Cohen et al. (2015)

Dietz et al. (2018)

Fagundes et al. (2018)

Fagundes et al. (2019)

Fraser et al. (1999)

Gerra et al. (2003)

Guevara et al. (2019)

Irwin et al. (1988)

LeBlanc et al. (2016)

Bereaved <6 months

Bereaved adults
with childhood
adversity variation

Bereaved adults

Parentally bereaved vs.

nonbereaved youths

Recently bereaved
spouses

Recently bereaved
spouses

Recently bereaved
adults (spousal loss)

Bereaved within 1year

Bereaved vs. controls

Older bereaved adults

Adults with
Complicated Grief

activation

HRV
HRV

CRP, IL-6

Blood pressure
recovery to
social stress

Cytokine production;
HRYV; distress

IL-6, TNF-a, IFN-y,
IL17-A, and IL-2

Cortisol, ACTH,
catecholamines

ACTH, cortisol,
catecholamines

Herpesvirus
antibody titers

NK-cell activity,
lymphocyte counts

Autonomic
measures (HR, skin
conductance)

factor VIII and platelet activation
in early bereavement

Reduced HRV (lower vagal tone)

Higher HRV mitigated effects of
childhood maltreatment on grief,
predicting faster recovery among those
with adverse childhood experiences

Bereaved adults had increased IL-6
sE-selectin. CRP and sICAM-1 were
not elevated vs. nonbereaved

Bereaved youths showed similar
BP reactivity, but slower SBP
recovery after social stress among
bereaved boys and racial/ethnic
minority youths vs. controls

Bereavement associated with more
pronounced ex vivo pro-inflammatory
cytokine production and lower HRV

Those meeting a prespecified grief-
severity cut-point had higher IFN-y,
1L-6, and TNF-«a (T-cell-derived
pro-inflammatory cytokines)

HPA and sympathetic
activation postloss

Bereaved adults showed increased
ACTH, increased cortisol,
and DST non suppression

Sex differences in latent
herpesvirus (EBV) reactivation:
bereaved females showed higher

EBV antibody titres; executive
inhibition moderated immune
dysregulation (especially in men)

Decreased NK-cell cytotoxicity
and increased plasma cortisol in
conjugal bereavement vs. controls

CG group exhibited attenuated RSA
reactivity to some emotional film clips,
suggesting blunted PNS reactivity

(Continues)
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TABLE 4b | (Continued)
Biological or
physiological Key findings (in relation to
Author (Year) Study population outcomes of interest grief-related chest pain)

O'Connor et al. (2012) Complicated vs.

noncomplicated grief

Palitsky et al. (2023) Bereaved adults

with PGD
Paoletti et al. (2023) Bereaved spouses

(SES data)
Richardson et al. (2015) Widowed adults
Saavedra Pérez et al. (2017) Adults 2years postloss

Seiler et al. (2018) Fatigued bereaved

individuals
Wau et al. (2021) Recently bereaved
spouses
Wu-Chung, Brown, Recently bereaved
et al. (2025) spouses
Wu-Chung, Kennedy, Early widowhood

et al. (2025) (neuroimaging sample)

Diurnal cortisol;
psychological
symptoms

BP, HR, vascular
reactivity

Ex vivo cytokines
+ psychological
outcomes

Diurnal cortisol

Salivary cortisol

CRP, IL-6,
TNF-o + fatigue
indices

Inflammation (panel);
depressive symptoms

Proinflammatory
cytokine production
following acute stress

Cortical thickness,
low-grade
inflammation,
cognition

CG associated with a flatter
diurnal cortisol slope (HPA
dysregulation) vs. non-CG

Higher PGD symptoms predicted
greater SBP reactivity (to grief-recall)

Employment/SES differences:
bereaved employees (vs retirees)
showed higher monocyte-
stimulated IL-6, TNF-a, and CCL4
and higher perceived stress

In newly bereaved spouses, cortisol
levels/slopes varied by death
context and gender (prolonged
forewarning was linked with
higher cortisol, women affected
more than men early postloss)

Complicated grief associated with
lower morning cortisol and lower
total daily output (chronic-stress-like
HPA profile) two years postloss

Higher inflammation (notably
CRP) among fatigued bereaved vs.
nonfatigued; inflammation correlated
with poorer mental health indices

Higher inflammation ~3 months
postloss predicted greater depressive
symptoms at ~6 months

During an acute stress paradigm,
widow(er)s showed a steeper IL-6
increase over time vs. nonbereaved

Cortical thickness and inflammation
moderated depressive symptom-
cognition link in widowhood

Abbreviations: ACTH, adrenocorticotropic hormone; AF, atrial fibrillation; BP, blood pressure; CG, complicated grief; CRP, C-reactive protein; CV, cardiovascular; HF,

heart failure; HPA, hypothalamic-pituitary-adrenal axis; HR, heart rate; HRV, heart rate variability; IL-6, interleukin-6; IMT, intima-media thickness; NK, natural
killer (cells); O,, oxygen; PGD, prolonged grief disorder; RCT, randomized controlled trial; SES, socioeconomic status; TNF-a, tumor necrosis factor-alpha; vVWF, von

Willebrand factor.

awareness of cardiac sensations. Over time, this sustained
activation may interact with inflammatory and musculoskel-
etal processes, producing recurrent or persistent chest pain in
the absence of clinical cardiac pathology.

3.2.3 | Neuroendocrine System

Bereavement-related stress is well known to alter endocrine and
immune parameters. For instance, studies have reported elevated
cortisol levels, altered diurnal cortisol patterns, and dysregulated
immune function in bereaved individuals (Fagundes et al. 2019;
Gerra et al. 2003; O'Connor et al. 2012; Seiler et al. 2018). Although

these findings do not specifically address chest pain, they suggest
that neuroendocrine dysregulation may be an important anteced-
ent of the physiological symptoms experienced during grief.

3.2.3.1 | Evidence Linking the Neuroendocrine Sys-
tem to Pain in Grief. Activation of the Hypothalamic-
Pituitary-Adrenal (HPA) axis is a hallmark of the stress
response and plays a central role in modulating the physio-
logical effects of grief. Emotional stress triggers the release
of corticotropin-releasing hormone (CRH) from the hypo-
thalamus, stimulating adrenocorticotropic hormone (ACTH)
release from the pituitary gland and culminating in cortisol
secretion from the adrenal cortex (Gerra et al. 2003; Slavich
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Graff et al. (2016)

Karl et al. (2018)

Kaprio et al. (1987)

Lietal. (2002)

Lewis et al. (2021)

Mostofsky et al. (2012)

Rostila et al. (2013a)

Rostila et al. (2013b)

Rostila et al. (2015)

Sloth et al. (2025)

experienced a
childhood or adolescent
parental death

Adults bereaved
of partner

Newly bereaved adults

Widowed persons

Parents losing a child

Midlife women with
lifetime losses

Adults reporting
bereavement

Adults bereaved
by sibling death

Adults bereaved
by sibling death

Adults bereaved

Widowed adults

disease risk factors

AF incidence

Platelet function, BP
(low-dose aspirin trial)

All-cause and

cardiac mortality

MI incidence

Atherosclerosis imaging

MI onset

MI mortality

Fatal stroke

Mortality and health
events following
anniversary of loss

Cause-specific
mortality

TABLE 4c | Studies focusing on clinical cardiovascular outcomes in bereaved individuals.
Author (Year) Study population Outcomes measured Key findings
Chen et al. (2020) Men with childhood IHD, stroke Childhood parental death associated
parental death with ~30% increased risk of ITHD
Chen, Li, et al. (2022); Chen, Adults with IHD, stroke Parental death at younger age
Wei, et al. (2022) parental death associated with ~41% increased risk of
IHD and ~30% increased risk of stroke
Chen, Lj, et al. (2022); Chen, Heart failure patients Mortality, Bereavement worsened HF prognosis
Wei, et al. (2022) rehospitalization
Chen, Janszky, et al. (2023); Bereaved in childhood/ AF Bereavement linked to AF onset
Chen, Suchting, et al. (2023) young adulthood
Garcia et al. (2025) Adults who Cardiovascular Parental death in childhood/

adolescence linked with elevated
cardiovascular disease risk in early
to mid-adulthood, with significantly
greater risk observed among Black
Americans relative to White Americans

Partner bereavement associated with
increased risk of AF within 30days,
peaking at ~8-14 days postloss

Feasible preventive trial; signaled
cardiovascular risk reduction

Widowhood associated with elevated
all-cause and cardiovascular mortality
in the early period after spousal loss

Loss of a child associated with
a sharp increase in risk of MI
shortly after the event

Cumulative exposure to upsetting life
losses associated with greater carotid
intima-media thickness; association
stronger in African-American women
compared to White women, suggesting
racial/ethnic disparity in vulnerability

Bereavement associated with an
approximately 20-fold increased risk
of MI within first 24 h after loss

Sibling bereavement associated
with higher risk of fatal MI
compared to nonbereaved

Sibling bereavement predicted
increased risk of fatal stroke
compared to nonbereaved

Provided evidence of anniversary-
related increases in mortality
(“anniversary reaction”)

Indicated a higher risk of death
from CVD, digestive diseases,
psychiatric diseases or suicide,

and respiratory diseases

(Continues)
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TABLE 4c | (Continued)

Author (Year) Study population

Outcomes measured

Key findings

Tofler et al. (2020) Bereaved adults

Parents who lost
an offspring

Wei, Janszky, Fang,

et al. (2021); Wei, Janszky,
Ljung, et al. (2021); Wei,
Olofsson, et al. (2021)

Wei, Janszky, et al. (2022) Bereaved individuals
postfirst acute

myocardial infarction

Wei, Li, Chen, et al. (2022) Parents who lost a child

Wei, Li, Janszky, et al. (2022) Parents bereaved

by child death

Wei et al. (2023) Parents bereaved

by child death

Wei et al. (2023) Individuals bereaved
in childhood or

young adulthood

Randomized controlled
trial (metoprolol

Incident ischemic

Post-MI prognosis

Risk of heart failure

Stroke incidence

Cardiovascular risk measures
(BP, HR, platelet function)
+ aspirin)

Parental bereavement associated
with increased IHD risk, highest
in early period after loss

heart disease

Prior bereavement before MI
associated with worse prognosis
(higher rehospitalization/
mortality) postfirst acute MI

Loss of a child associated with
increased risk of developing
HF in bereaved parent

Child death associated with
higher risk of stroke in parents
over follow-up period

AF risk Parental bereavement linked
with elevated AF risk
AF Early-life bereavement (childhood/

young adulthood) associated with
increased AF risk later in life

Abbreviations: AF, atrial fibrillation; BP, blood pressure; CVD, cardiovascular disease; HF, heart failure; HR, heart rate; IHD, ischemic heart disease; MI, myocardial

infarction.

and Irwin 2014). Chronic activation of this system can result
in sustained elevations, or in some cases blunted levels,
of cortisol, consistent with the physiological “wear and tear”
described in the allostatic load model (McEwen 1998; McE-
wen and Stellar 1993).

Richardson et al. (2015) found that individuals exposed to
chronic interpersonal stress displayed a flattened diurnal corti-
sol rhythm, indicating impaired HPA axis regulation. Similarly,
Saavedra Pérez et al. (2017) reported persistent elevations in
cortisol levels and disrupted recovery patterns following acute
stress in individuals with prolonged grief symptoms, suggesting
sustained neuroendocrine arousal. Elevated or dysregulated
cortisol levels have been linked to reduced immune compe-
tence, systemic inflammation, and cardiovascular (Fraser
et al. 1999; Segerstrom and Miller 2004). Such endocrine alter-
ations may heighten bodily arousal and pain sensitivity during
bereavement.

3.2.3.2 | Evidence Linking the Neuroendocrine System
to Chest Pain. Beyond grief, extensive evidence implicates
neuroendocrine and HPA axis dysregulation in cardiovascular
and chest-pain-related outcomes. Cortisol may have debilitat-
ing effects on the cardiovascular system, including vasocon-
striction, endothelial dysfunction, increasing arterial plaque
formation, and higher levels of fibrinogen, thereby enhancing
blood clotting, which in turn can lead to chest pain and trou-
bled breathing (Carey et al. 2014; Fraser et al. 1999; Kivimaki
and Steptoe 2018). These elevated hemodynamic responses

are associated with increased viscosity and subsequently, these
responses result in pathophysiological side effects such as elec-
trical instability of the heart, transient myocardial ischemia,
plaque disruption, thrombus formation, ventricular fibrillation,
myocardial infarction, pulmonary embolism, or stroke (Buckley,
Sunari, et al. 2012; Carey et al. 2014; Kivimé&ki and Steptoe 2018).
Moreover, the increase in cortisol and reduced parasympathetic
activity can lead to systemic inflammation, which may also
serve as an antecedent for chest pain following a loss (Slavich
and Irwin 2014).

3.2.3.3 | Conceptual Synthesis. Our theoretical model
proposes that emotional loss triggers chronic activation, or over
time, maladaptive blunting, of the HPA axis, leading to altered
cortisol secretion, vascular strain, and inflammatory activa-
tion. These processes may amplify cardiovascular sensitivity
and interoceptive awareness of pain in the chest region. Through
its bidirectional interactions with the autonomic and immune
systems, neuroendocrine dysregulation may therefore represent
a key antecedent of grief-related chest pain.

3.2.4 | Immune System

3.2.4.1 | Evidence Linking the Immune System to
Pain in Grief. Although no studies have directly exam-
ined immune activation or inflammatory biomarkers in
association with chest pain during bereavement, there is an
abundance of evidence reporting changes in the immune
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Antecedents ——> Attributes ——> Consequences
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FIGURE 2 | Conceptual model of grief-related chest pain: anteced-
ents, attributes, and consequences. Antecedents include stress-induced
dysregulation of the autonomic, neuroendocrine, and immune systems,
neuroinflammation, and altered neural activation. Attributes compro-
mise autonomic and hemodynamic changes particularly affecting the
heart and further include respiratory alterations and increased muscle
tension. Consequences include atrial fibrillation, myocardial infarc-
tion, and ischemic heart disease that may contribute to an increased
risk of cardiovascular morbidity and mortality. The psychophysiolog-
ical mechanisms delineated in the model are interrelated via multiple
pathways: (1) activation of the hypothalamic-pituitary axis (HPA) el-
evates glucocorticoid levels, suppressing immune function and pro-
moting inflammation; (2) sympathetic nervous system (SNS) activation
increases norepinephrine and epinephrine, enhancing heart rate and
vasoconstriction; (3) a- and {-adrenergic receptor signaling contrib-
utes to myocardial remodeling, dysfunction, and electrical instability;
(4) chronic glucocorticoid elevation may further impair cardiovascu-
lar function, leading to chest pain and respiratory distress; (5) immune
dysfunction characterized by reduced T cells, B cells, and natural killer
cell activity, along with increased pro-inflammatory cytokine signaling
(e.g., IFN-v, IL-6, and TNF-a) not only promotes inflammation but also
enhances pain sensitivity. Together, these complex autonomic, neuro-
endocrine, and neuroimmune interactions may specifically manifest as
grief-related chest pain and cause (sub-)clinical consequences particu-
larly relating to compromised cardiovascular functioning.

system following bereavement (Chirinos et al. 2019; Hansel
et al. 2010; Knowles et al. 2019; Seiler et al. 2018). Namely,
an increased and sustained secretion of pro-inflammatory
cytokines, including interleukin-1 (IL-1), interleukin-6
(IL-6), and tumor necrosis factor alpha (TNF-a), as well as an
impaired immune response manifested by a reduced T-lym-
phocyte response and decreased natural killer cell activ-
ity, have been found (Gerra et al. 2003; Irwin et al. 1988).
Consistent with these findings, Wu et al. (2021) reported
that recently bereaved spouses with higher stimulated cyto-
kine production, particularly IL-6 and TNF-a, subsequently
exhibited greater depressive symptomatology, indicating that
immune activation following loss can have sustained psycho-
logical and physiological consequences. Complementing these
findings, Wu-Chang et al. (Wu-Chung, Brown, et al. 2025)
reported that individuals exposed to acute psychosocial
stress showed heightened cytokine responses (including IL-6

and IL-1f reactivity), suggesting that the inflammatory sys-
tem remains hyperresponsive to stress long after major losses.

IL-6, a major pro-inflammatory cytokine secreted in response to
infection, trauma, and psychological stress, subsequently stimu-
lates hepatocyte production of C-reactive protein (CRP), thereby
contributing to a nonspecific innate defense mechanism (Cohen
et al. 2015; Slavich 2015, 2020a; Vilela and Fontes-Carvalho 2021).
These immune changes indicate sustained activation of inflam-
matory signaling following loss, though their relationship to chest
pain remains to be directly tested.

3.2.4.2 | Evidence Linking Inflammation to Bereave-
mentor Stressand Poorer Cardiovascular Outcomes. Evi-
dence increasingly supports inflammation as a mechanism
linking bereavement to poorer cardiovascular and physical
health outcomes. Inflammation plays a critical role in the onset
of cardiovascular disease (CVD) and is strongly associated with
cardiovascular mortality (Fagundes et al. 2018) and has been
suggested as a key mechanism contributing to the increased
risk of CVD in bereaved individuals (Buckley, Morel-Kopp,
et al. 2012; Ridker et al. 1997). Fagundes et al. (2019) hypoth-
esized that younger widows may have a stronger association
between grief and inflammation, thereby predisposing them
to an increased risk of inflammation following loss of a spouse
and subsequently, an increased risk of developing CVD (Fagun-
des et al. 2019).

Beyond the setting of grief, Tawakol et al. (2017) showed that
resting metabolic activity in the amygdala is not only a signifi-
cant predictor of CVD development (independent of risk factors)
but also that activity in this region is associated with perceived
stress, increased haemopoietic activity, and increased arterial
inflammation (Tawakol et al. 2017). Similarly, studies have
linked amygdala activation with inflammatory responses to
psychosocial stress (Muscatell et al. 2015, 2016).

3.2.4.3 | Conceptual Synthesis. The evidence indi-
cates that bereavement-related inflammation may represent
a key biological mechanism contributing to the experience
of grief-related chest pain. Our theoretical model proposes that
the sustained release of pro-inflammatory cytokines during
bereavement heightens systemic inflammation, which in turn
sensitizes peripheral nociceptors and central pain pathways,
increasing interoceptive awareness of discomfort in the chest
region. Chronic inflammatory activity may also exacerbate car-
diovascular strain and endothelial dysfunction, creating con-
ditions that mimic cardiac distress. Through its bidirectional
interactions with neuroendocrine and autonomic systems,
immune dysregulation may thus constitute a central antecedent
of grief-related chest pain.

3.2.5 | Neuro-Immune Cross-Talk

Although the impact of stress on immune system functioning
has been studied extensively, our knowledge of brain-immune
crosstalk, and how brain circuits and sympatho-adrenergic
pathways affect components of the immune system and the
body's ability to respond to acute and chronic stressors, remains
limited (Bains and Sharkey 2022). Neural-immune signaling
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involves f-adrenergic receptor activation within microglia, as-
trocytes, and dendritic cells, linking emotional and physiologi-
cal stress to changes in immune responsiveness (Scanzano and
Cosentino 2015). Recent research shows that the brain can form
neuronal representations of inflammatory information and
retrieve them later to reactivate peripheral immune responses
(Koren et al. 2021). Consistent with this, Poller et al. (2022)
identified specific neural circuits engaged by acute stress that
modulate leukocyte activity and disease susceptibility (Poller
et al. 2022).

3.2.5.1 | Neuro-Immune Reactivity in Grief. Emerging
research indicates that bereavement can heighten neuroimmune
reactivity to stress. In an experimental study, Brown et al. (2022)
showed that when exposed to acute experimental stressors,
bereaved spouses who reported high grief symptoms produced
an inflammatory response that is 19% higher compared to
bereaved spouses who reported low grief symptoms (Brown
et al. 2022). While this study did not assess chest pain specifi-
cally, it provides preliminary evidence that grief may sensitize
neural-immune pathways implicated in somatic symptoms.
Extending these findings, Wu-Chung, Brown, et al. (2025)
and Wu-Chung, Kennedy, et al. (2025) linked low-grade inflam-
mation and reduced cortical thickness in emotion-regulatory
brain regions to cognitive impairments in early widowhood,
suggesting neuroimmune coupling as a potential mechanism
underlying long-term functional decline (Wu-Chung, Kennedy,
et al. 2025).

3.2.5.2 | Neuro-Immune  Sensitivity. Neural-immune
reactivity is not limited to infectious or autoimmune contexts;
it has also been observed in situations of social threats, includ-
ing experiences of loss, social isolation, or rejection (Slavich
et al. 2023). Based on the Social Safety Theory by Slavich (2020b,
2022) and Slavich et al. (2023), past experiences of social threat
and life adversity can lead to increased neuro-inflammatory
sensitivity. Confronting a new stressor, such as a significant
loss, can in turn upregulate neural-immune reactivity in
these individuals, reflected by an enhanced neuroendocrine
and immune response, which may be detected in psychophys-
iological assessments and manifest as pain, and specifically
as chest pain. Evidence also indicates that resilient individu-
als exhibit distinct innate and adaptive immunophenotypes
compared to those sensitive to stress (Ahuja et al. 2023). These
insights open avenues for future research, such as investigating
brain circuits and the role of adrenergic regulation in promoting
immune resilience.

3.2.5.3 | Evidence Linking Neuro-Immune Interactions
to Pain. Cytokine signaling to the central nervous system
(CNS) also plays a crucial role in producing sickness behavior as
well as the subjective experience of pain (Kelley et al. 2003; Slav-
ich and Irwin 2014). When pro-inflammatory cytokines
are released, sickness behavior including fatigue, loss of appe-
tite, and social withdrawal are triggered (Kelley et al. 2003;
Slavich and Irwin 2014). Further, cytokine signaling enhances
sensitivity to pain through the modulation of activity in pain
pathways within the CNS, subsequently enhancing the percep-
tion of pain (Zhang and An 2007). Therefore, the heightened
inflammatory state elicited under chronic stress not only affects

the heart in terms of increasing risk for myocardial infarction
and CVD (Aalbaek et al. 2017; Buckley et al. 2011) but may also
serve as an antecedent for chest pain as a result of localized
swelling, increased pressure, and irritation of nociceptors in
the chest area.

3.2.5.4 | Conceptual Synthesis. Taken together, these
findings provide a foundation for understanding how brain-
immune interactions could underlie grief-related somatic symp-
toms, including chest pain. Our theoretical model proposes that
prior experiences of social threat or adversity heighten neuroin-
flammatory sensitivity through sensitization of central stress
circuits and immune signaling pathways. When confronted
with a new major loss, these sensitized systems may trigger
exaggerated neural-immune responses, reflected in increased
neuroendocrine and inflammatory activity, which can manifest
as somatic pain, particularly in the chest, where cardiovascu-
lar and autonomic pathways converge. This model integrates
the Social Safety Theory with psychoneuroimmunological
mechanisms (Slavich et al. 2023) to suggest that grief-related
chest pain may represent a psychophysiological expression
of neural-immune hyperreactivity.

3.2.6 | Potential Attributes of Grief-Related Chest Pain

3.2.6.1 | Autonomic Nervous System and Hemody-
namic Changes. Although bereavement is a critical
and well-established risk factor for CVD, and chest pain is one
of the most commonly reported somatic symptoms following
bereavement (Bradbeer et al. 2003; Nordstrom et al. 2024),
empirical studies have typically focused on general cardio-
vascular or stress-related responses rather than chest pain
specifically.

3.2.6.2 | Evidence on Autonomic and Hemodynamic
Changes During Grief. Research on physiological responses
to bereavement has demonstrated pronounced autonomic
and cardiovascular alterations. Elevated heart rate has been
observed in early bereavement (Buckley et al. 2011; Buckley,
Stannard, et al. 2012; O'Connor et al. 2002) as well as increased
systolic arterial pressure, systolic pressure load (Buckley
et al. 2011), slower blood pressure recovery after social stress
(Dietz et al. 2018), and reduced heart rate variability (HRV)
(Buckley, Stannard, et al. 2012; Fagundes et al. 2018). Heart
rate and HRYV reflect the balance of sympathetic and parasym-
pathetic activity and are often used as noninvasive measures to
quantify cardiac autonomic regulation (Hillebrand et al. 2013).
Importantly, lower (high-frequency) HRV is a strong predic-
tor of cardiovascular events and mortality in patients with coro-
nary artery disease (Tegegne et al. 2023). In addition, bereaved
individuals show higher levels of von Willebrand factors, plate-
lets, and granulocyte counts (Buckley, Morel-Kopp, et al. 2012),
consistent with stress-induced cardiovascular and immune
activation. These findings are clinically relevant as hemody-
namic and pro-thrombotic changes are linked to increased car-
diovascular risks and mortality (Willeit et al. 2013). However,
none of these studies measured concurrent chest pain, leaving
the link between autonomic dysregulation and chest discomfort
in grief largely inferential.
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3.2.6.3 | Evidence on Autonomic and Hemodynamic
Mechanisms in Chest Pain. Outside bereavement con-
texts, autonomic and hemodynamic factors are well recognized
in the development of noncardiac or stress-related chest pain.
For example, studies of psychogenic chest pain have docu-
mented heightened sympathetic activation, reduced vagal tone,
and exaggerated cardiovascular reactivity during episodes
of discomfort (Beitman et al. 1991; Huffman et al. 2002). Evi-
dence from a systematic review by Forte et al. (2022) further
demonstrates that reduced HRV, reflecting diminished para-
sympathetic modulation, is a robust correlate of heightened pain
sensitivity and reduced capacity for physiological regulation
across diverse pain conditions (Forte et al. 2022). Adding to this,
LeBlanc et al. (2016) found that individuals with complicated
grief exhibited an attenuated RSA reactivity to emotional film
clips, suggesting a blunted PNS reactivity (LeBlanc et al. 2016).
Together, these findings suggest that dysregulated autonomic
control and heightened cardiovascular arousal can give rise to
chest discomfort even in the absence of cardiac pathology. Such
evidence provides a useful comparative framework for under-
standing how grief-related autonomic dysregulation might plau-
sibly contribute to the experience of chest pain following loss.

3.2.6.4 | Conceptual Synthesis. The literature indicates
that bereavement is associated with significant autonomic
and hemodynamic changes, yet direct evidence linking these
physiological responses to chest pain remains absent. During
acute emotional stress, sympathetic activation typically increases
heart rate, while chronic stress can lead to persistently elevated
resting heart rate and reduced parasympathetic control. Our
theoretical model proposes that sustained sympathetic arousal
and diminished parasympathetic modulation during grief may
heighten cardiovascular reactivity and interoceptive awareness,
predisposing individuals to experience chest discomfort.

3.2.7 | Musculoskeletal System

To date, no studies have directly investigated musculoskele-
tal mechanisms underlying chest pain in the context of grief.
Although chest pain is frequently reported after the loss of a
loved one (Bradbeer et al. 2003; Nordstrom et al. 2024), the po-
tential contribution of muscle tension or myofascial activation
to this experience has not been empirically examined. This ab-
sence of evidence highlights an important gap in understanding
the somatic substrates of grief-related chest pain.

3.2.7.1 | EvidenceonMusculoskeletal Activityand Tension
During Emotional Distress. Empirical data on musculoskel-
etal responses during bereavement are also limited. However,
emotional stress more broadly has been associated with increased
muscle tension, particularly in the neck, shoulder, and thoracic
regions. Electromyography (EMG) provides a reliable physiologi-
cal measure of such tension and has been validated for detecting
stress-related muscular activation (Lundberg et al. 1994; Pourmo-
hammadi and Maleki 2020), and elevated baseline activity in indi-
viduals with anxiety disorders (Pluess et al. 2009). These findings
suggest that chronic psychological stress, such as that experienced
during bereavement, could manifest in sustained muscular con-
traction or rigidity.

3.2.7.2 | Evidence on Musculoskeletal Mechanisms in
Chest Pain. In nonbereavement contexts, musculoskeletal
dysfunction is a well-documented contributor to chest pain.
-adrenergic receptor signaling mediates SNS activity in skele-
tal muscle, which under normal conditions promotes beneficial
effects on muscle metabolism, function, and mass. Conversely,
sustained SNS activity due to chronic stress can have detrimen-
tal effects on skeletal muscle, leading to {-adrenergic recep-
tor desensitization and downregulation, which may exacerbate
skeletal myopathy and result in loss of muscle function (Bacurau
et al. 2016). Clinically, musculoskeletal chest pain can arise
from tension in the intercostal and pectoral muscles, costochon-
dral inflammation, or fascial restriction, all of which can mimic
or exacerbate cardiac-like discomfort. Recent reviews empha-
size the need to integrate such peripheral and connective tissue
processes into pain research. For instance, Langevin (2024)
argues that an excessive focus on neural mechanisms has over-
shadowed the musculoskeletal and fascial contributions to pain
perception (Langevin 2024).

3.2.7.3 | Conceptual Synthesis. To our knowledge, muscle
tension in the context of bereavement has not yet been described.
However, chest pain following a significant loss may have mus-
culoskeletal underpinnings. Our theoretical model proposes that
sustained sympathetic activation during bereavement may lead
to chronic tension in the intercostal muscles and surrounding
fascia, contributing to chest discomfort and labored breathing.
Over time, such tension could amplify interoceptive awareness
of pain and interact with autonomic and inflammatory path-
ways described elsewhere in this review. We hypothesize that
muscle tension, in particular the chronic tension of the intercos-
tal muscles between the ribs in the chest, may also be correlated
to chest pain in the bereaved.

3.2.8 | Respiratory System

Evidence directly linking respiratory dysfunction to grief-
related chest pain is limited, but existing studies suggest that
respiratory distress frequently cooccurs with chest discomfort
following bereavement. Spillane et al. (2018) found that suicide-
bereaved participants reported persistent chest pain, breath-
lessness, and general physical pain for months after their loss
(Spillane et al. 2018). Early reports have also suggested that re-
spiratory irregularities, including sighing respiration, dyspnea,
substernal tightness, and palpitations, warrant further investi-
gation in bereaved populations (Crook et al. 1984). Collectively,
these findings point to the respiratory system as a potential con-
tributor to the somatic manifestation of grief.

3.2.8.1 | Evidence on Respiratory Changes During Emo-
tional Distress. Beyond bereavement-specific research,
studies in affective science have consistently demonstrated
that emotional stress and anxiety can produce measurable
changes in breathing patterns. Difficulty breathing, labored
respiration, or a sense of chest pressure may trigger ineffective
or irregular breathing cycles, including hyperventilation. Wil-
helm et al. (2006) identified a strong association between fear,
anxiety, and respiratory dysregulation, supporting the notion
that emotional stress can disrupt normal respiratory control

Psychophysiology, 2026

13 of 23



(Wilhelm et al. 2006). Such alterations can increase sympathetic
arousal, alter blood gas concentrations, and amplify sensations
of chest tightness or discomfort.

Another domain of considerable interest in this realm pertains
to the review conducted by Abelson et al. (2010) who investi-
gated the intersection between the HPA axis, respiration, and
stress (Abelson et al. 2010). This article suggested that irreg-
ular breathing patterns can induce activation of the HPA axis
and, further, the HPA axis and respiratory system link to net-
works involved in emotion processing (Abelson et al. 2010).
Additionally, the researchers proposed that there are both af-
ferent and efferent pathways between the hypothalamus in the
brain and the respiratory system thereby indicating a bidirec-
tional connection whereby the response to emotional stress,
such as a significant loss, can induce respiratory distress, but
also vice versa. Considering the involvement of these systems
in emotional stress, this explanation of their interactions may
at least partially also explain antecedent features of chest pain
experienced during grief.

3.2.8.2 | Conceptual Synthesis. We propose that emo-
tional stress during bereavement may precipitate irregular
breathing patterns and shallow respiration, leading to dyspnea
and increased tension in the intercostal and accessory breathing
muscles. These biomechanical changes could create a feedback
loop in which respiratory discomfort heightens stress and auto-
nomic activation, further perpetuating pain and breathlessness.
Through its interactions with the HPA axis and autonomic ner-
vous system, disordered breathing may therefore represent a
key pathway linking emotional loss to the subjective experience
of chest pain.

3.2.9 | Potential Consequences of Grief-Related
Chest Pain

Much evidence indicates an association between experiencing
the loss of someone significant and the increased risk of cardio-
vascular morbidity and mortality, including myocardial infarc-
tion (Li et al. 2002; Mostofsky et al. 2012; Rostila et al. 2013b;
Wei, Li, Chen, et al. 2022), ischemic heart disease (Chen, Li,
et al. 2022; Wei, Janszky, Fang, et al. 2021), and atrial fibril-
lation (Graff et al. 2016; Wei et al. 2023; Wei, Olofsson, Chen,
et al. 2021). These associations were strongest in the weeks and
months immediately following the loss but, in some cases, per-
sisted for years. In the same realm, Rostila et al. (2015) demon-
strated that bereavement can also produce temporal patterns of
heightened health risk, identifying an “anniversary reaction”
effect whereby mortality risk temporarily increases around the
anniversary of a loved one's death (Rostila et al. 2015).

Whether (nonclinical) chest pain as a sign of an emotional
loss may precede the following conditions remains unclear.
However, given that chest pain is a standard symptom of the
following conditions and there is evidence that bereaved indi-
viduals are at a heightened risk for these conditions (Aalbaek
et al. 2017; Chen, Janszky, et al. 2023; Chen, Wei, et al. 2022;
Graff et al. 2016; Lewis et al. 2021; Mostofsky et al. 2012;
Rostila et al. 2013a, 2013b; Sloth et al. 2025; Wei, Janszky, Fang,

et al. 2021; Wei et al. 2023; Wei, Li, Chen, et al. 2022; Wei, Li,
Janszky, et al. 2022; Wei, Olofsson, Chen, et al. 2021), it is highly
likely that grief-related chest pain may often precede these con-
ditions. Thus, they have been selected for inclusion as potential
consequences. In the following section, we highlight some of the
most important consequences of stress-induced cardiovascular
events.

3.2.9.1 | Atrial Fibrillation. Atrial fibrillation, the most
common cardiac arrhythmia, is the leading cardiac cause
of stroke and is associated with an increased risk of mortality
and CVD, including myocardial infarction and heart failure
(Nesheiwat et al. 2024; Wijesurendra and Casadei 2019). Atrial
fibrillation is characterized as a tachyarrhythmia and arises
due to abnormal electrical activity within the heart, causing
subsequent fibrillation (Nesheiwat et al. 2024). Although there
are a multitude of risk factors for atrial fibrillation, psychological
stress and inflammation have been shown to be associated with
an increased risk of atrial fibrillation, with a number of stud-
ies indicating the death of a partner, parent, or sibling in either
childhood or adulthood is associated with an increased risk
of atrial fibrillation (Chen, Janszky, et al. 2023; Graff et al. 2016;
Wei et al. 2023; Wei, Olofsson, Chen, et al. 2021). Extending
these findings, Sloth et al. (2025) found that bereaved individ-
uals experienced significantly higher mortality within three
years of losing a spouse, even after adjusting for sociodemo-
graphic and health factors, with the greatest increase in deaths
due to cardiovascular causes (Sloth et al. 2025).

3.2.9.2 | Myocardial Infarction. Myocardial infarction,
often known as a heart attack, occurs as a result of decreased
or complete cessation of blood flow to the heart muscle (myo-
cardium) (Ojha and Dhamoon 2024). Following a chronic
stressor such as bereavement, pathophysiological changes may
lead to an increased risk of myocardial infarction in the follow-
ing months and years. This association has been observed after
the death of a close family member, including both in bereaved
children and parents (Li et al. 2002; Rostila et al. 2013b; Wei,
Janszky, Ljung, et al. 2022, 2021; Wei, Li, Chen, et al. 2022). One
study found an increased risk of myocardial infarction in parents
at six years following the loss of a child (Li et al. 2002). Critically,
another study found that myocardial infarction had an approxi-
mately 20-fold increased risk of onset within 24 h of the death of a
loved one (Mostofsky et al. 2012). Although the incidence rate ratio
was shown to decrease each day following the death, it remained
elevated for at least one month following the death (Mostofsky
et al. 2012). In the first month following bereavement, the occur-
rence of myocardial infarction was shown to be more than twice
as likely for bereaved individuals than their nonbereaved coun-
terparts (Carey et al. 2014). Additionally, parental death has been
shown to be associated with a 30% increased risk of myocardial
infarction, with the risk being highest in the first three months
following the death (Chen, Li, et al. 2022). In turn, Edmondson
et al. (2013) published a review discussing the role of emotional
stress in the onset of myocardial infarction and reported that an
emotional trigger may serve as the final step in a pathophysiological
pathway that then induces a heart attack (Edmondson et al. 2013).
However, individual differences in vulnerability and risk factors
are also emphasized in relation to how an emotional stressor may
predict or preclude myocardial infarction.
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3.2.9.3 | Ischemic Heart Disease. Ischemic heart disease
(IHD) is characterized by reduced cardiac blood flow, resulting
in unbalanced myocardial oxygen supply and demand (Jensen
et al. 2020). Coronary artery disease is the most common under-
lying pathological process and therefore these terms are often
used synonymously (Jensen et al. 2020). One study found
that Swedish men who had lost a parent in childhood had an
increased risk of THD (Chen et al. 2020), whereas another study
similarly showed that parental death was associated with a 41%
increased risk of IHD (Chen, Li, et al. 2022). Wei, Janszky, Fang,
et al. (2021); Wei, Janszky, Ljung, et al. (2021); Wei, Olofsson,
et al. (2021) corroborated these findings, showing that death
of an offspring is associated with heightened risk of THD (Wei,
Janszky, Fang, et al. 2021). The first study to investigate the risk
of IHD in the period before the expected death of a spouse indi-
cated that for men only, the risk for hospitalization due to IHD
increased 0-3months prior to the death of a wife, remaining at
an elevated risk for up to six months following the loss (Einio
et al. 2017).

4 | Discussion
4.1 | Clinical Considerations

There are few experiences more central to the human experi-
ence than grief following interpersonal loss. The data available
show that although pain is a common symptom during bereave-
ment (Bradbeer et al. 2003; Seiler et al. 2018; Stroebe et al. 2007),
descriptions of chest pain during the acute phase of grief remain
under-reported in the scientific literature. This is a critical omis-
sion, given the significant increase in morbidity and mortality
associated with bereavement, and the weight of CVD in account-
ing for such morbidities and mortalities. Moreover, although
substantial evidence links emotional distress to pain in gen-
eral, there is limited research specifically on grief-related chest
pain. A comprehensive conceptual analysis that integrates these
findings, differentiates grief-related chest pain from Takotsubo
Syndrome, and links them to chest pain, has been lacking. We
addressed these issues in the current analysis by distinguishing
the ubiquitous phenomenon of chest pain after a loss from more
clinical concepts, such as Takotsubo syndrome, ischemia, and
myocardial infarction, and by elucidating putative physiologi-
cal pathways that may link bereavement with chest pain and its
subsequent health consequences.

Despite concerns surrounding the declining health reported in
individuals following the loss of a loved one, further research is
needed to better understand the neuroendocrine, immune, auto-
nomic, hemodynamic, musculoskeletal, and respiratory mech-
anisms underlying this phenomenon (Ennis and Majid 2021).
A systematic review by Ennis and Majid (2021) found that the
risk of mortality already increases approximately 30days prior
to spousal loss (where the loss is anticipated), and continues to
increase after the loss (Ennis and Majid 2021). The same review
proposed that further research is needed on blood pressure,
inflammatory changes, and immune system function, with
a particular emphasis on the physiological mechanisms of ac-
tion underlying this increase in mortality risk. The presence of
chest pain following a significant emotional loss, in conjunc-
tion with knowledge surrounding its onset, duration, intensity,

symptoms, and hemodynamic changes, may therefore serve as
an important indication or risk factor for subsequent cardiac
events, which may in the future be employed as an early warn-
ing sign with clinical relevance.

Preliminary intervention studies indicate that early bereave-
ment is a period of heightened but modifiable cardiovascular
risk. Karl et al. (2018) found that low-dose aspirin was a fea-
sible and well-tolerated preventive strategy, associated with
favorable changes in cardiovascular risk markers among re-
cently bereaved individuals (Karl et al. 2018). Similarly, Tofler
et al. (2020) showed that short-term treatment with metoprolol
and aspirin attenuated physiological indicators of cardiovascu-
lar stress during acute grief (Tofler et al. 2020). Together, these
findings indicate that targeted interventions, implemented
under medical guidance and supervision, may help mitigate
grief-related cardiovascular activation.

4.2 | Symptom Perception and Predictive Coding

The concept of pain in a general sense can be viewed as mul-
tidimensional, comprised of psychophysiological, psychological
(affective and cognitive), ethnological, spiritual, religious, and
environmental dimensions (Raja et al. 2020). First and foremost,
pain is a subjective experience, and the forms which pain can
take are many and complex. Although pain is referred to as an
experience coupled with actual or potential tissue damage, pain
is also reported where there is no apparent tissue damage or, fur-
ther, any likelihood of a pathophysiological cause, in which case
the pain may be primarily driven by psychological mechanisms.
This has also been shown for noncardiac chest pain (Campbell
et al. 2017). Affective processes have been shown to profoundly
alter pain experiences (Eisenberger et al. 2003), and likely this
applies to chest pain.

Importantly, the experience of pain may be shaped or biased
by specific cognitive processes, such as predictive coding. Van
den Bergh et al. (2017) discuss the concept of predictive coding,
highlighting that a contemporary neurocognitive understand-
ing of symptom perception is fundamentally different to the
more widely accepted concept that peripheral and physiological
changes always precede the perception of physical symptoms
(Kolk et al. 2003; Van den Bergh et al. 2017). The authors pro-
pose a top-down processing model to better understand symp-
tom perception, outlining that perception of symptoms in the
brain is what influences if and how we experience symptoms.
According to this framework, the brain actively predicts sensory
input based on previous experiences and expectations, thereby
suggesting that the interpretation of physical symptoms, such
as chest pain, is a constructional process that is influenced by
the constant generation and updating of predictions regarding
sensory input in the brain.

Similar to predictive coding, Franke et al. (2022) provide evi-
dence that pain can develop as a classically conditioned re-
sponse, whereby pain may be triggered by stimuli related to
past pain in a psychological trauma context, even without phys-
ical harm being present (Franke et al. 2022). Using functional
magnetic resonance imaging (FMRI) to examine a neurological
pain signature in response to conditioned pain cues, the study
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showed that brain regions involved in pain perception and emo-
tional memory, namely the anterior cingulate cortex, insula, and
amygdala, were particularly active (Franke et al. 2022). This is
an interesting and highly relevant finding in the exploration of
grief-related chest pain, considering that previous trauma of
grief may condition pain in response to reminders of the loss of
a loved one.

4.3 | Factors Potentially Moderating Chest Pain

Continuing with the notion of pain as a subjective experience, it
is important to recognize that several moderating factors likely
influence the onset and severity of grief-related chest pain across
individuals.

4.3.1 | Context of the Loss

Perhaps most notably, the context or experience of some deaths
will inherently be more traumatic than others, such as a young
or unexpected death, suicide, or violent death compared to a
more natural death. In a study by Groot et al. (2006), the re-
searchers found that those bereaved by suicide reported more
pain than those bereaved by natural death, therefore under-
scoring the importance of psychological trauma related pain
and the importance of further investigation into this topic
(Groot et al. 2006). Additionally, Richardson et al. (2015)
found that bereaved individuals who reported prolonged fore-
warning of their spouse's death showed higher cortisol lev-
els compared to bereaved individuals without forewarning
(Richardson et al. 2015).

4.3.2 | Gender

The prevalence of chest pain between sexes must also be consid-
ered. Consistent with findings showing that women are more likely
to experience severe grief compared to men (Thimm et al. 2020),
bereaved women have also been shown to have higher cortisol lev-
els than bereaved men (Richardson et al. 2015). Further, women
report more temporary and persistent (general) pain (Crook
et al. 1984), and significantly more severe somatic symptoms than
men (Nordstrom et al. 2024). This effect may be explained by the
differences between men and women with respect to emotional
processing, ANS responses, and hormonal regulation. For exam-
ple, Wilhelm et al. (2017) investigated sex differences in physio-
logical reactivity to film clips and showed that women exhibited
much stronger emotional responses to negative valence films,
particularly high-arousal threat-related films, when compared
to their male counterparts (Wilhelm et al. 2017). The differences
were strong and pervasive and included increased heart rate and
skin conductance, decreased high-frequency HRYV, increased res-
piration and respiratory variability, decreased preejection period
and pulse transit time, as well as increased facial EMG. This re-
sponse pattern indicates that women are more likely to experience
a stronger activation of the SNS and a less effective PNS counterac-
tion when exposed to threatening scenarios in films.

Adding to this, a novel study by Guevara et al. (2019) found
that among bereaved and nonbereaved adults, better executive

functioning (a measure of cognitive self-regulation) was asso-
ciated with lower latent herpesvirus reactivation in men, but
this protective association was not evident in women (Guevara
et al. 2019). This suggests that men may derive more benefit from
cognitive self-regulation in terms of immune stress-buffering,
whereas women's stress-immune links may rely on different
pathways.

Moreover, hormonal differences may further amplify the
variations in response to grief between men and women. Not
only does the cortisol and ACTH response to stress in women
differ dependent on the menstrual cycle phase (Young and
Korszun 2010), but women's cardiovascular systems are also sig-
nificantly influenced by the sex hormones estrogen and proges-
terone (Slavich and Sacher 2019). Estrogen has a protective effect
on the cardiovascular system by promoting vasodilation and
reducing inflammation (Dworatzek and Mahmoodzadeh 2017;
Torga et al. 2017; Mendelsohn and Karas 1999). Dworatzek and
Mahmoodzadeh (2017) showed that the role of estrogen in car-
diovascular protection was largely responsible for a lower inci-
dence of CVD in premenopausal women compared to men of the
same age (Dworatzek and Mahmoodzadeh 2017).

Further, estrogen enhances CRH gene expression and re-
duces glucocorticoid receptor feedback sensitivity (Tsigos and
Chrousos 2002). Therefore, the negative feedback loop which
signals for the reduction of cortisol release after stress is less ef-
fective in women compared to men (Tsigos and Chrousos 2002).
During periods of intense grief, the dysregulation of the HPA
axis, resulting in persistently elevated cortisol levels and the
potential subsequent suppression of estrogen (Tsigos and
Chrousos 2002), may therefore exacerbate the risk of chest
pain, inflammation, and other cardiac symptoms. In sum, the
increased reporting of more severe somatic symptoms seen in
women than men may be explained, at least partially, by the
marked difference in emotional processing, ANS response, and
hormonal differences between the two sexes. These differences
may then subsequently predispose women to be at greater risk of
sustained inflammatory, cardiovascular, respiratory, and mus-
cular strain and subsequent chest pain.

4.3.3 | Race and Ethnicity

Recent research highlights significant racial and ethnic dis-
parities in the health consequences of bereavement. In a large
population-based study, Garcia et al. (2025) found that the death
of a parent was associated with an increased risk of CVD, with
the effects disproportionately greater among racially and ethni-
cally minoritized groups compared to White participants (Garcia
et al. 2025). These findings suggest that structural inequities and
cumulative stress exposures may amplify the physiological toll
of bereavement in marginalized populations. Similarly, Lewis
et al. (2021) reported that among middle-aged women, Black
participants who experienced a higher cumulative burden of in-
terpersonal losses exhibited greater carotid atherosclerosis than
their White counterparts, even after controlling for traditional
cardiovascular risk factors (Lewis et al. 2021). Extending this ev-
idence to youth, Dietz et al. (2018) observed that Black bereaved
adolescents showed slower systolic blood pressure recovery fol-
lowing social stress compared with White peers, suggesting that
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racialized stress exposure may compound the physiological bur-
den of bereavement (Dietz et al. 2018). Collectively, these find-
ings highlight that the health toll of bereavement is not evenly
distributed, but rather reflects intersecting social, environmen-
tal, and racial disparities that shape vulnerability to adverse
cardiovascular outcomes. These patterns may likely extend to
grief-related chest pain.

4.3.4 | Lifetime Stress, Adverse Events, and Resilience

Lifetime exposure to stress, including early-life adversity, trauma
history, and chronic stress, may strongly shape vulnerability to
grief-related chest pain. Early-life adversity (e.g., neglect, maltreat-
ment) has enduring effects on stress-response systems, altering
both HPA axis and autonomic regulation. While some individuals
exhibit heightened physiological reactivity to stress in adulthood
(Shonkoff and Garner 2012), chronic or repeated exposure can
also lead to a blunting of these responses, reflecting the physiolog-
ical “wear and tear” (McEwen 1998; McEwen and Stellar 1993).
This cumulative dysregulation of the HPA axis and SNS contrib-
utes to maladaptive patterns of cardiovascular and inflammatory
activity that may increase susceptibility to stress-related somatic
symptoms, including chest pain during grief. Similarly, trauma
history has been linked to exaggerated sympathetic responses
and impaired cortisol regulation, which may amplify cardiovas-
cular strain during periods of grief (Heim et al. 2001). Individual
differences in baseline autonomic functioning further moderate
these effects, as reduced parasympathetic activity and flexibility
are associated with prolonged sympathetic activation and greater
somatic stress (Thayer and Lane 2000). Importantly, a growing
body of research highlights the cumulative role of stress exposure
across the life course. Slavich (2016) has proposed that lifetime
stress, encompassing early adversity, major traumata, and on-
going stressors, exerts a profound and cumulative influence on
health through proinflammatory mechanisms and autonomic
dysregulation (Slavich 2016). In line with this, Paoletti et al. (2023)
found that among recently widowed adults, those who remained
employed had higher perceived stress and elevated monocyte-
stimulated proinflammatory cytokine production compared
with their retired peers (Paoletti et al. 2023). Interestingly, within
the employed group, higher family income was associated with
greater stress and grief symptoms, whereas income was unrelated
to these outcomes among retired individuals.

In the face of adversity, individuals differ widely in their resil-
ience, with higher resilience associated with more favorable
health trajectories (Schafer et al. 2024). Recent research high-
lights that physiological regulatory capacity, as indexed by
HRYV, may serve as a key buffer against the long-term effects
of early adversity. Chen, Janszky, et al. (2023); Chen, Suchting,
et al. (2023) found that among bereaved older adults, those with
histories of childhood maltreatment but higher resting HRV ex-
hibited a steeper decline in grief symptoms over time, indicat-
ing faster psychological recovery, whereas individuals with low
HRV showed a slower, flatter trajectory of improvement (Chen,
Suchting, et al. 2023). These findings suggest that early adversity
does not inevitably lead to poorer outcomes; rather, individual
differences in physiological self-regulation can promote adap-
tive coping and resilience in the face of major life stressors such
as bereavement.

4.3.5 | Attachment Style

Grief is widely recognized as a fundamental characteristic of
most mammals, deeply intertwined with the significance of
reproduction, raising offspring, social relationships, and the
meaning derived from them (Nesse 2005). From this perspec-
tive, the origins of grief symptoms in humans may be traced
to the response to loss of a social connection and attachment
figure. Humans are intrinsically driven to form and maintain
social bonds that are reliable and supportive. The loss of a close
relationship disrupts the protective functions of these bonds,
leading to profound psychological, behavioral, and somatic re-
actions (Archer 1999). In this regard, grief-related chest pain
may reflect a secondary outcome of the human capacity for
attachment. This raises the possibility that grief-related chest
pain may not always stem from a peripheral physiological cause
but may instead manifest as a somatic representation of intense
emotional and stress activation from the psychological trauma
associated with losing an attachment figure (Khalsa et al. 2018).

On this background, attachment orientation may moderate vul-
nerability to grief-related chest pain. Individuals with anxious
attachment styles often display heightened physiological reac-
tivity to interpersonal stress, including elevated heart rate, blood
pressure, and cortisol responses (Mikulincer and Shaver 2019).
In bereavement, this pattern of heightened vigilance and dif-
ficulty regulating distress may prolong sympathetic arousal,
thereby increasing the likelihood of chest pain. Conversely,
avoidantly attached individuals may show blunted physiological
responses but may nonetheless be at risk due to chronic suppres-
sion of affect and impaired recovery following stress (Diamond
and Hicks 2005).

5 | Limitations

One limitation is the potential for selection bias when identi-
fying and reviewing evidence for antecedents, attributes, and
consequences of the construct under study. It is likely that in
the coming years the importance of grief-related chest pain will
be more widely recognized, leading to an increase in the num-
ber of empirical studies assessing the phenomenology, epidemi-
ology, physiological mechanisms (including both antecedents
and concurrent attributes), and health-related outcomes of chest
pain in bereaved individuals in detail. Furthermore, the limited
empirical evidence on grief-related chest pain constrains the va-
lidity of our model. Consequently, its interpretation should be
approached with caution, and the model may require further re-
finement as additional evidence becomes available.

6 | Future Directions

Based on our review, conceptual analysis, and theory on grief-
related chest pain, we suggest that large-scale longitudinal
studies that collect neuroendocrine, immune, hemodynamic,
musculoskeletal, and respiratory stress markers are essential
to understand the phenomenon of grief-related chest pain. Such
studies would ideally employ multiwave longitudinal designs
to capture trajectories of grief-related symptoms over time, and
ecological momentary assessment to provide high-frequency,

Psychophysiology, 2026

17 of 23



real-world data on chest pain, stress responses, and emotional
states (including sadness/grief) in daily life. Priority populations
include both younger and older adults, given age-related differ-
ences in cardiovascular vulnerability, as well as individuals ex-
periencing different types of loss (e.g., spousal, parental, child,
sudden vs. anticipated loss).

Ideally, such research would include longitudinal health as-
sessments incorporating self-report measures as well as phys-
iological, neuroendocrine, and immune markers (Mengelkoch,
Moriarity, et al. 2023; Moriarity and Slavich 2023, 2024), using
a multiomics or comprehensive “stress phenotyping” approach
when possible (Gilgoff et al. 2024; Mengelkoch et al. 2024;
Mengelkoch, Miryam Schussler-Fiorenza Rose, et al. 2023). In
the context of pain, primarily a subjective and self-reported phe-
nomenon, the importance of precise assessment by established
and validated questionnaires is important. The McGill Pain
Questionnaire may be an effective tool in further understand-
ing the complex sensory, affective, and evaluative dimensions
of grief-related chest pain, both in its full-length (Melzack 1975)
and short versions (Lovejoy et al. 2012). The questionnaire,
which is designed for pain in a more general sense, combines
sensory, affective, and evaluative components to give a highly
specified and detailed report of, in this case, chest pain. By com-
bining extensive self-report data with longitudinal, intensive
sampling, and comprehensive physiological assessments, these
approaches will help to maximally characterize the biopsycho-
social changes that occur during bereavement and that link
interpersonal loss with chest pain and subsequent health prob-
lems, including increased morbidity and mortality.

7 | Conclusion

In conclusion, although we have much more to learn about the
mechanisms underlying chest pain during the early phase of
grief, our review and analysis of the existing literature suggests
that loss-related changes in neuroendocrine, immune, hemo-
dynamic, musculoskeletal, and respiratory pathways are likely
involved. Our systematic review and the proposed theoretical
model of grief-related chest pain highlight the complexity of po-
tential mechanisms and at the same time the sparsity of empir-
ical data regarding this phenomenon. Looking forward, much
more research is needed to provide a clearer and more precise
definition of chest pain following grief, to characterize the tem-
poral and severity dynamics of chest (and other) pain symptoms
following grief, and to elucidate the biopsychosocial processes
linking bereavement, chest pain, health, and mortality risk
across different populations.
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