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Abstract
Purpose of Review Sex and gender differences exist with regard to the association between depression and cardiovascular 
disease (CVD). This narrative review describes the prevalence, mechanisms of action, and management of depression and 
CVD among women, with a particular focus on coronary heart disease (CHD).
Recent Findings Women versus men with incident and established CHD have a greater prevalence of depression. Comorbid 
depression and CHD in women may be associated with greater mortality, and treatment inertia. Proposed mechanisms unique 
to the association among women of depression and CHD include psychosocial, cardiometabolic, behavioral, inflammatory, 
hormonal, and autonomic factors.
Summary The literature supports a stronger association between CHD and the prevalence of depression in women compared 
to men. It remains unclear whether depression treatment influences cardiovascular outcomes, or if treatment effects differ 
by sex and/or gender. Further research is needed to establish underlying mechanisms as diagnostic and therapeutic targets.

Keywords Coronary heart disease · Cardiovascular disease · Depression · Women · Gender differences · Sex differences

Introduction

Cardiovascular disease (CVD), defined here as coronary 
heart disease (CHD), peripheral vascular disease (PVD), 
and stroke, is the leading cause of morbidity and mortality This article is part of the Topical Collection on Women and 
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among women in the USA and globally [1, 2]. In the gen-
eral population and among patients with CVD, women are 
nearly twice as likely to have depression compared to men 
and have higher rates of depression across all age groups [3, 
4]. An association between CVD and depression has been 
established in the literature, and depression is recognized as 
a modifiable risk factor for CVD, particularly CHD [5••]. 
Data suggest that this association is bidirectional; CHD is 
associated with a higher risk of developing depressive symp-
toms, and depression is associated with increased risk of 
incident and recurrent CHD [6, 7]. The bidirectional asso-
ciations of depression and CHD, and response to depression 
treatment, may differ by sex/gender [8].

To address sex/gender differences with regard to CVD and 
depression, it is necessary to understand the current state of 
the literature, most of which has focused on CHD, and make 
actionable recommendations for addressing risk factors. There 
are several prior reviews on the association between depres-
sion and heart disease in women [5••, 9••]; however, few 
have simultaneously described differences in prevalence rates, 
management, and mechanistic differences. We conducted a 
narrative review of the recent (i.e., over the last 5 years) CVD 
literature, focused on CHD, to address several aims. First, 
to report the latest data on sex/gender differences across the 
lifespan in the prevalence of depression in CHD; second, to 
describe evidence on the differential relationship between 
depression and incident and recurrent CHD by sex/gender; 
third, to discuss proposed mechanisms underlying the asso-
ciation of depression and CHD among women; and lastly, to 
explore whether current interventions for depression in CHD 
are informed by known insights on sex/gender differences in 
depression and CHD risk. Because the literature rarely distin-
guishes sex from gender, we use both terms throughout unless 
otherwise specified in a given study.

Methods

A narrative review was performed focused on studies pub-
lished in the last 5 years, with older publications included 
for landmark studies and topics for which recent litera-
ture was limited. The PubMed, PsycINFO (EBSCO), and 
Embase databases were searched on 15 December 2021, 
using the terms “cardiovascular disease,” “cardiovascular 
diseases,” “CVD,” “coronary artery disease,” “coronary dis-
ease,” “heart disease” and “depression,” “major depressive 
disorder,” “major depression,” or “MDD” and “women” or 
“woman” or “female” (Appendix 1). The search was limited 
to the last 5 years, covering the period of 1 January 2017 
to 15 December 2021. To ensure all recent literature was 
considered, the search was re-run on 19 January 2022 and 
again on 8 February 2022.

Epidemiology of Depression and CHD 
in Women

Depression and Risk of Incident CHD Among Women

Depression appears to be a risk factor for incident CHD 
among women. A prospective cohort study of nearly 
2,000 healthy women in the USA found that a positive 
depression screen at year 2 of the study was associated 
with a significantly greater risk of one or more incident 
CHD events at year 10 compared to controls (13.0% ver-
sus 6.5%, p < 0.001) [10]. In logistic regression mod-
els, depression was the only risk factor predictive of 
CHD in women younger than 65 (OR = 6.56, 95% CI 
1.07–40.09, p = 0.042) and was not a significant risk 
factor among women 65 and older. These data suggest 
that differences in depression and CHD risk may vary 
across the lifespan, with a greater risk among young 
women specifically. However, in a prospective study of 
690,335 women in the UK (mean age 59.8), depression 
was not an independent risk factor for hospitalization or 
death from MI [11].

It is not clear whether the association between depres-
sion and incident CHD varies by sex/gender based on 
studies to date. A recent meta-analysis found that while 
depression is significantly associated with incident 
ischemic heart disease overall, there was no significant 
difference between women and men [12]. The authors 
noted that studies reporting results on women only were 
underrepresented compared to those on men only. In addi-
tion, the included studies mainly involved obstructive 
coronary artery disease (CAD), which is a more common 
disease pattern in men than women.

The diagnostic modality used to establish depression 
diagnosis, including self-report versus direct measure-
ment, may also play a role in sex/gender differences. In 
an analysis of two prospective epidemiologic studies, 
depressive symptoms (measured using validated self-
report scales) were an independent risk factor for both 
first (HR = 2.72, 95% CI 1.50–9.12) and recurrent CVD 
events (HR = 1.31, 95% CI 1.01–1.69) in women only 
[13]. In a cross-sectional study based on the National 
Health and Nutrition Examination Survey, a diagnosis 
of depression on self-reported questionnaire was associ-
ated with the development of CVD in both women and 
men (AOR = 2.46, 95% CI 1.13–5.36 versus AOR = 1.80, 
95% CI 1.09–2.92) [14]. A retrospective cohort study 
of patients admitted for psychiatric disorders, including 
depression, found that the relative but not absolute risk 
of CVD associated with depression was greater among 
women [15]. Of note, this study did not include patients 
with less severe depression (i.e., those diagnosed using 
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self-reported measures, not requiring hospitalization, or 
community-based populations).

Prevalence of Depression Among Women with CHD

Depression prevalence varies across the lifespan. Data from 
the National Health and Nutrition Examination Survey found 
rates of depression in the USA to be 10.1% among women 
and 5.5% among men for adults 20 to 39 years, 11.5% versus 
5.2% for 40 to 49 years, and 9.6% versus 6.1% for 60 years 
and above (all p < 0.05) [3]. Below, we describe the latest 
evidence on sex/gender differences in prevalence of depres-
sion with regard to CHD populations and the diagnostic 
modality used to measure depressive symptoms, given vari-
ability in the methods utilized (Table 1). Recent studies dem-
onstrate a greater prevalence of depression among women 
compared to men hospitalized with myocardial infarction 
(MI) [16–20] and CHD events (i.e., coronary artery bypass 
graft surgery (CABG), percutaneous coronary interven-
tion (PCI), or unstable angina, in addition to MI) [21–28] 
(Table 1). These studies show differences in the prevalence 
of depressive symptoms among women versus men ranging 
from 4.5 [16] to 23.0% [19].

In terms of MI, in a large retrospective analysis of hos-
pitalizations for acute MI, the prevalence of depression was 
9.2% among women (median age 77) versus 4.7% among 
men (median age 70) (p < 0.001) [16]. In younger age groups, 
where gaps in depression rates are greatest overall, there was 
a similarly significant difference between men and women 
aged 18 to 45 years admitted with MI (12.7% versus 4.8%, 
p < 0.001) [17]. In a cohort of post-MI patients under the 
age of 60, women were more likely to have elevated depres-
sive symptom scores than men at baseline (49% versus 26%, 
p < 0.001) and at 6 months (40% versus 27%, p = 0.039) [19].

Regarding any CHD event, data also demonstrates a 
greater prevalence of depressive symptoms among women 
than men. A systematic review of longitudinal studies 
(2019) in women hospitalized for an index CHD event 
found that depressive symptoms (mainly assessed using 
validated self-report scales; one included study utilized 
diagnostic interview) ranged from 27.9 to 40.3% [29•]. 
Women had a higher prevalence of depressive symptoms 
than men at baseline (35.8% versus 23.5%), and over 
24 months (22.7% versus 19.8%). A cross-sectional survey 
of nearly 8,000 patients previously admitted for any CHD 
event found a prevalence rate of depressive symptoms of 
30.6% in women and 19.8% in men (p < 0.001) [21]. A simi-
larly elevated risk of depression in women compared to men 
following CABG has been described in a recent review of 
the literature (2020) [25]. One included study found that 
patients readmitted with concurrent depression between 14 
and 90 days after CABG were more likely to be women 
(41.5% versus 31.9%, p < 0.0001) [26].

Sex and gender differences in depression among people 
with CVD also have been characterized in ambulatory set-
tings. In a study of the electronic health record of primary 
care patients in the UK with incident CVD (angina, MI, 
transient ischemic attack, or stroke), the age-standardized 
prevalence of depression in women was 31.1%, more than 
double that of men [30]. A cross-sectional survey in Poland 
found that depressive symptoms were more prevalent in 
women with prior MI (76.9% versus 32.9%, p < 0.001) and 
with no significant difference observed among men [31]. 
In a study of community-dwelling patients in Korea with 
CAD, the association of CAD with depression was signif-
icant in women only, and this risk was stronger in those 
diagnosed more recently and at a younger age (≤ 64 years) 
[32]. These differences in depression rates by sex/gender 
appear to persist longitudinally; patients with angiographi-
cally determined coronary artery disease CAD followed over 
an average of 10 years who developed depression were more 
likely to be women (37% versus 24%, p < 0.0001) [33].

Depression and Risk of Recurrent CHD 
and CVD/All‑Cause Mortality by Sex/Gender

Next, we discuss the differential prognostic impact of 
depression by sex/gender. Among CHD patients, depression 
is associated with greater in-hospital, all-cause mortality fol-
lowing acute MI in women than men; however, the evidence 
to support sex/gender differences in the association between 
depression and CHD mortality is mixed overall. Recent 
data demonstrates significantly greater in-hospital [34] 
and 30-day [35•] all-cause mortality rates among women 
with acute MI compared to men, which is consistent with 
prior research [36]. These findings were in younger women 
(< 60 years old) who tend to have higher rates of depression; 
as such, depression has been proposed as a potential media-
tor in the relationship between sex/gender and mortality in 
post-MI populations [37].

Regarding stable CHD, a study of 14,577 patients across 
39 countries found that depressive symptoms are similarly 
associated with 4-year CVD mortality, non-fatal MI, and 
non-fatal stroke in both women and men (mean age 65 years) 
[38]. In a similarly aged population of patients with stable 
CHD, women had a lower risk of the composite outcome 
of cardiovascular death, non-fatal MI, and non-fatal stroke 
than men. However, there was a statistically significant 
increase in the risk of the CHD mortality among women 
as the severity of depressive symptoms increased, such 
that the differences in event rates between men and women 
were no longer significantly different [22]. Therefore, the 
cardiovascular risk advantage conferred by female sex was 
lost as depressive symptoms emerged, leaving women with 
depression facing a similar risk for CHD as men overall 
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(who traditionally have higher mortality rates than women). 
These data are in contrast to a prior meta-analysis, which 
found that depression was associated with CHD death in 
men but not women (p = 0.08); the study used a narrower 
definition of MI or coronary death and included studies that 
spanned a wide age range with nearly half including only 
patients aged 65 and older [39].

Mechanisms Linking Depression and CHD 
in Women

Previous reviews have proposed mechanisms for the link 
between depression and CHD in the general population [5••] 
and among women [9••]. These mechanisms, including psy-
chosocial, mental stress-induced ischemia, cardiometabolic, 
behavioral, inflammatory, hormonal, and autonomic fac-
tors, are likely multi-directional and work synchronously to 
influence the development of depression and CHD (Fig. 1). 
Below, we discuss recent studies that specifically examine 
whether and how these mechanistic factors relate to depres-
sion and CHD by sex/gender.

Psychosocial Stress

Acute and chronic stress are associated with development 
of major depression and other psychiatric disorders and can 
predict future CVD events [40]. Psychosocial stress is impli-
cated in the sex/gender differences in cardiovascular risk, as 
women have a greater prevalence of psychosocial stressors 
than men and appear to be more susceptible to the effects of 
stress on CHD [40]. In general, women experience greater 
exposure to life stressors linked to CVD including childhood 
neglect, physical and sexual abuse, domestic violence, socio-
economic disadvantage, discrimination, and family-related 
stress; and have a greater prevalence of stress-related psy-
chiatric disorders (i.e., major depression and post-traumatic 
stress disorder) [40–42]. The landmark INTERHEART 
study found that an aggregate exposure of psychosocial and 
mental health factors, including depressive symptoms, was 
a key component of the population attributable risk for MI 

and that psychological stress was greater in women than men 
(40% versus 25%) [43]. Psychosocial and emotional stress 
can directly induce myocardial ischemia, are also associ-
ated with unhealthy behaviors such as smoking, alcohol use, 
and poor diet, and can trigger inflammation, neurohormonal 
activation, endothelial dysfunction, and platelet activation 
which are predisposing to CHD [5••, 40].

Mental Stress‑Induced Ischemia

Among patients with CHD, psychological distress can pro-
voke an imbalance in coronary blood flow causing tran-
sient perfusion deficits and resultant ischemia in an entity 
known as mental stress-induced MI, which can be induced 
in a laboratory using a standardized public speaking task 
[40]. Given its significant association with CVD events 
and mortality, mental stress-induced MI may explain the 
association between psychological distress, such as depres-
sion, and adverse cardiovascular outcomes. Prior studies of 
patients with CHD demonstrate that depressive symptoms 
may be associated with a greater likelihood of mental stress-
induced MI [44], and young women are especially suscepti-
ble to mental stress-induced MI [45]. Furthermore, women 
with recent MI are twice as likely to develop mental stress-
induced MI than men [46].

Data also suggest that the pathophysiology of mental 
stress-induced MI may differ by sex; microvascular dysfunc-
tion and peripheral vasoconstriction in response to mental 
stress specifically are predictive of mental stress-induced 
MI in women [47]. Coronary microvascular dysfunction, 
endothelial dysfunction, and coronary vasospasm can be 
triggered by psychological stress including depression and 
are implicated in the development of ischemia with non-
obstructive CAD, which is more common among women 
[48]. While mental stress-induced MI is a proposed link 
between depression and incident and recurrent CHD among 
women, it is not clear if this relationship is causal rather 
than correlational. Further studies are also needed to con-
clude whether stress-induced MI mediates the relationship 
between depression and CHD among women and whether 

Fig. 1  Proposed pathways in the 
association between depression 
and CHD in women
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there are sex/gender differences, particularly in the context 
of cumulative psychosocial stressors highlighted above.

Cardiometabolic Risk Factors

Data supports an association between depression and tradi-
tional cardiometabolic risk factors for CVD that may vary 
by sex/gender. Cross-sectional data from a population-based 
sample of Danish young adults found that women with 
depressive symptoms had significantly increased odds of 
having an overweight BMI, abdominal adiposity, insulin 
resistance, low high-density lipoprotein, and high low-
density lipoprotein compared to non-depressed women; in 
depressed men, the odds of high blood pressure were sig-
nificantly increased compared to non-depressed controls, 
but not other components of metabolic syndrome [49]. In a 
study of adults aged 50–74, more severe depressive symp-
toms predicted higher BMI over four assessment points over 
10-year follow-up, particularly among women compared to 
men [50]. A prospective study of African American adults 
that investigated the role of allostatic load (AL) in the asso-
ciation between depression and incident CHD found that 
depression score was significantly associated with metabolic 
AL (quantified by waist circumference, triglyceride to high-
density lipoprotein ratio, low-density lipoprotein, and hemo-
globin A1c) among women (p = 0.005) but not among men 
in stratified analyses [51]. Metabolic AL mediated 5.79% 
of the association between depressive symptoms and inci-
dent CHD (p = 0.044) and was significant among women 
(p = 0.016) but not men. In one study, gender moderated the 
association between depression and cardiovascular health 
(defined as a composite of BMI, smoking, physical activity, 
healthy diet score, blood pressure, fasting plasma glucose, 
and total cholesterol); in stratified analyses, depressive disor-
ders were significantly associated with poorer cardiovascu-
lar health in women [52]. In a population-based survey, the 
association between depression and lower odds of favorable 
cardiovascular health was significantly stronger in women 
than men (OR = 0.72; 95% CI 0.60–0.86 versus OR = 0.92; 
0.64–1.32, p-interaction = 0.03) [53].

Overall, these findings suggest that the association between 
depression and certain cardiometabolic factors is more pro-
nounced among women than men. While there are signals 
that depression affects certain cardiovascular risk factors more 
strongly in women, it is not clear whether these factors directly 
mediate the relationship between depression and CHD or 
rather represent concomitant comorbidities driven by another 
common process such as behavioral factors. More studies are 
needed to clarify if obesity and metabolic syndrome are key 
mediators linking depression and CHD/CVD in women.

Behavioral and Lifestyle Factors

Another proposed explanation for the association between 
depression and CVD are modifiable behaviors that predis-
pose the development of CHD/CVD, such as sedentary life-
style, smoking, overeating, and adherence to medications 
and lifestyle modifications [5••, 21]. Recent women-only 
studies demonstrate that those with depression are less likely 
to be physically active and have lower adherence to smok-
ing cessation and healthy diet than non-depressed coun-
terparts [54] but do not include sex/gender comparisons. 
In a cross-sectional study of patients admitted with CHD, 
physical inactivity partially explained the gap in prevalence 
of depression symptoms among women versus men [55]. 
In another analysis, moderate recreational activity modi-
fied and mediated the effect of CVD on depression, with 
the mediation effect statistically significant in women only 
[56]. Conversely, one study of a primary care population 
found that the association between depressive symptoms and 
physical inactivity was not modified by gender or comorbid 
CVD [57].

Tobacco use is a key behavioral mechanism that may 
relate depression and CVD in women. In a study of women 
consecutively enrolled at cardiac rehabilitation following 
revascularization, smoking was associated with depressive 
symptoms among women (OR = 4.37, 95% CI 1.53–12.52, 
p = 0.006) but not among age- and diagnosis-matched men 
in bivariate and multivariate regression analyses [58]. In an 
analysis of a 10-year longitudinal dataset of women who 
endorsed regular smoking, depression was significantly 
associated with increased likelihood of continued smoking 
and relapse [59]. Meta-analytic data shows that smoking is 
less prevalent in women than men, yet the relative risk of 
CHD associated with smoking is 25% greater in women, 
even after adjustment for other cardiovascular risk factors 
[60]. However, only one of the studies included adjusted 
for depression. The etiology of why smoking confers a 
greater risk for CHD in women is not clear, and further 
studies are needed to examine smoking as a mediator in 
the relationship between depression and CHD in women 
compared to men.

Overall, some data suggest that women with depression 
are more sedentary than men, and among CHD patients, 
physical inactivity may predispose patients to developing 
depressive symptoms. Smoking is another potential media-
tor of depression and CHD in women. Further studies are 
needed on whether other lifestyle factors including diet 
and medication adherence mediate the association between 
depression and CHD in women, and are thereby additional 
targets for intervention.
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Inflammation

Inflammation is a proposed mechanism linking depres-
sion and CVD, as depression is associated with a state of 
increased inflammatory cytokines, which are also related 
to the development of atherosclerosis and CVD [61]. Mat-
tina et al. [62] described available data on the association 
between pro-inflammatory states and the development of 
depression and CVD in women, proposing that cardiometa-
bolic risk exposures not only result in inflammation directly 
but also affect the hypothalamic–pituitary–adrenal (HPA) 
axis, renin–angiotensin–aldosterone system, and serotonin/
kynurenine pathway that result in further inflammation that 
contributes to the pathogenesis of both depression and CVD 
[62]. For instance, C-reactive protein (CRP) is elevated in 
both CVD and depression; CRP is a predictor of MI, stroke, 
and CV mortality; and the presence of cardiovascular risk 
factors such as obesity, hypertension, and smoking increases 
the levels of CRP in women [62].

Inflammation associated with depression appears to dif-
fer by sex/gender. In one study, inflammatory markers such 
as interleukin-8, interferon gamma, and leptin were signifi-
cantly elevated in women with major depression compared 
to controls; alternatively, there was no significant differ-
ence in inflammatory markers among men with and without 
depression [63]. When comparing women and men with 
major depression, women had significantly higher levels 
of interleukin-6 (p < 0.05) and leptin (p < 0.01), which per-
sisted after adjusting for BMI. Additionally, there was a 
positive correlation between interleukin-1 beta and tumor 
necrosis factor alpha with depression score and specific 
depressive symptoms in women, with no significant differ-
ence among men. In a separate study, young women with 
CAD had significantly higher concentrations of interleu-
kin-6 at rest and 90 min after mental stress, compared to 
similarly aged men [47]. However, associations between 
inflammation, depression, and CVD may be confounded by 
lifestyle factors. In an observational cohort study of patients 
with non-obstructive CAD, women had significantly higher 
levels of high-sensitivity CRP than men, which dissipated 
after adjustment for age, BMI, smoking, and physical activ-
ity [64]. In terms of the relationship between inflammation 
and mortality, a longitudinal study of adults aged 52 to 89 
found that men but not women with both depressive symp-
toms and elevated CRP had increased risk of CVD mortality 
(HR = 3.89; 95% CI 2.04–7.44), which was greater than the 
risk of CVD mortality for elevated CRP alone; depressive 
symptoms alone were not associated with increased risk of 
CVD mortality among men; and neither depressive symp-
toms nor high CRP conferred an increased risk of CVD 
mortality among women [65].

Overall, inflammation does not fully explain the pathway 
between depression and CHD. While sex/gender differences 

in the inflammatory responses that may be related to depres-
sion and CHD have been demonstrated, this association is 
likely complex and influenced by cofounding factors that 
can also produce a pro-inflammatory state. The interplay 
between inflammation, depression, and CHD is likely multi-
directional, and depression and inflammation may influence 
CHD risk in women through independent mechanisms, 
given that depression and inflammation independently pre-
dicted CVD incidence in a prospective study of women at 
risk for coronary ischemia [66].

Hormonal

Fluctuations in inflammatory cytokines during reproduc-
tive hormonal events may be implicated in the susceptibil-
ity to both depression and CVD in women, with variations 
in estrogens and progesterone during menstruation, the 
perinatal period, and menopause impacting the immune 
system and inflammatory pathways that lead to the devel-
opment of both depression and CVD [62]. Slavich et al. 
[67] described the literature on modulation of inflamma-
tory activity by ovarian hormones, leading to greater central 
nervous system inflammation especially during hormonal 
transition periods, and blunting of HPA axis reactivity by 
estrogens that decreases anti-inflammatory signaling [67]. 
Collectively, sex hormones trigger increased pro-inflam-
matory cytokines and decreased anti-inflammatory markers 
across lifetime reproductive events in women that may be 
implicated in the pathogenesis of both CVD and depression 
[67]. For instance, changes in circulating sex hormones are 
associated with development of both depression and CVD 
during key reproductive events in women, such as perinatal 
depression and preeclampsia during the perinatal period; 
or the concurrent increased prevalence of depression and 
dyslipidemia, hypertension, and endothelial dysfunction in 
peri-menopausal and post-menopausal women [62]. While 
hormonal changes are one plausible explanation for sex dif-
ferences related to depression and CVD, a causative relation-
ship has not been established. Prospective studies of women 
across reproductive life events could clarify the effect of 
hormonal changes on depression and CHD/CVD.

Autonomic Dysfunction

Autonomic dysfunction, an imbalance between the sympa-
thetic and parasympathetic nervous systems, is a proposed 
mechanistic link between depression and CVD [68]. Indi-
viduals with CHD and depression have lower heart rate 
variability (HRV) and higher heart rates than those with-
out depression, and lower HRV is a prognostic risk factor 
for adverse CHD events, including MI, post-MI mortality, 
and overall morbidity and mortality, and in patients with 
stable CHD. Depressed mood and sex/gender may interact 
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with the central regulation of cardiac autonomic activity in 
response to negative emotional stimuli. One study found 
that in women with high levels of depressed mood, but not 
men or women with low depression levels, lower cardio-
vagal activity in response to negative affective stimuli was 
associated with circuitry implicated in the pathophysiology 
of major depression (greater activation of the hypothalamus 
and right amygdala, and hypoconnectivity between hypo-
thalamus and right orbitofrontal cortex, amygdala, and hip-
pocampus) [69]. However, a recent review of depression and 
cardiac autonomic dysfunction (2020) describes a paradox 
in which depressed women have higher vagally mediated 
cardiac control than depressed men, which is cardiopro-
tective, yet also have increased CVD risk [70]. Available 
evidence demonstrates that the association of depressive 
symptoms with poor cardiac vagal control is stronger in 
depressed men, who have significantly lower HRV com-
pared to non-depressed controls, whereas no such differ-
ence has been observed between women with and without 
depression [70]. The authors noted a lack of studies in sex-
balanced populations and limited longitudinal data. Overall, 
the association between depression and cardiac autonomic 
dysfunction appears to facilitate greater CVD risk among 
men than women. Therefore, elevated rates of CVD preva-
lence and mortality among women with depression may 
occur despite protective vagal activity, rather than due to 
autonomic dysfunction.

Depression and Quality of CHD Management 
by Sex/Gender

Some data suggest that women with CHD experience 
clinical inertia and are significantly less likely to undergo 
coronary angiogram, CABG, PCI overall, and PCI within 
24 h compared to men [16, 17]. Depression may affect the 
care that women with CVD receive. A study of a large 
database found that all patients with ST elevation MI and 
comorbid depression were less likely to undergo PCI and 
CABG [71]; crude rates of PCI and CABG were lower in 
women than men in general, and lowest among women 
with depression. A retrospective cohort study of adults 
hospitalized with first MI found that severe mental illness, 
including major depression, was associated with decreased 
rates of coronary revascularization, particularly in women 
compared to men [72]. In another study, depressed patients 
had significantly reduced odds of receiving angiography 
and PCI, and sex/gender was a strong predictor of non-
invasive rather than early invasive management across 
healthy patients and across all subtypes of mental illness 
studied although this difference was non-significant for 
major depression alone [73].

CHD and Quality of Depression Management 
by Sex/Gender

A scoping review of randomized clinical trials on depression 
treatment in CVD patients found that antidepressants and 
psychotherapy effectively treated mood symptoms, but did 
not definitively reduce CVD events or mortality; many of 
the included studies did not compare men and women [74]. 
A systematic review and meta-analysis (2018) noted a lack 
of reviews assessing effects of cognitive-based therapy on 
depression and CVD by sex/gender, and insufficient data to 
perform subgroup analyses [75]. Below, we discuss available 
data describing sex/gender differences in treatment response 
and impact on CHD.

Some data suggest that women with CHD respond dif-
ferently to depression treatment than men. In an older ran-
domized clinical trial of cognitive behavioral therapy and 
serotonin-selective reuptake inhibitors in patients with prior 
MI, there was no significant reduction in all-cause mortality 
or recurrent MI in the treatment group compared to usual 
care, but the data trended towards a more negative effect in 
women than men (p-interaction = 0.03); this effect was atten-
uated (p = 0.20) after adjustment for age, baseline depression 
score, and comorbidities [76]. A randomized controlled trial 
of a program involving virtual problem-solving treatment, 
pharmacotherapy, or both following an acute coronary syn-
drome event found that treated women had a greater reduc-
tion in depressive symptoms than men (− 6.4; 95% CI − 10.1 
to − 2.6 versus − 1.6; 95% CI − 6.7–3.6; p = 0.03) [77]. In 
a population-based study, depression increased the risk of 
CVD in both genders over a median follow-up of 8 years; 
however, this risk was mitigated when men, but not women, 
received 10 or more (versus no) outpatient visits for depres-
sion [78]. Other studies demonstrate similar responses in 
men and women to psychotherapy in subjects with CAD [79, 
80], and to internet-based cognitive-based therapy in patents 
with recent MI [81].

Gaps and Future Directions

Our review highlights the need for more analyses on sex/
gender differences in depression and CHD, including the 
impact of social and socioeconomic factors. Intersectional-
ity, the interaction between multiple social identities includ-
ing gender, race, class, and sexual orientation that confers 
a unique experience of oppression and discrimination has 
been applied to the analysis of health disparities in gender-
based research [82, 83] and heart disease, specifically [84]. 
For instance, post hoc analyses by sex and ethnicity of 
the Enhancing Recovery in Coronary Heart Disease trial 
found that among white men, there was a significant effect 
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of depression treatment on cardiac mortality or recurrent 
non-fatal MI while HRs were non-significant in minority 
men and women, and white women [85]. Few studies have 
addressed the link between CVD and depression in women 
using an intersectional approach, which represents a gap 
in the literature. Additionally, the studies identified in this 
review predominantly focus on incident CHD, whereas prior 
literature has also described an association between depres-
sion and recurrent CHD [29•]. Updated studies on the recur-
rence of CVD among women with depression are necessary 
to address this gap.

Our review has several limitations. Although we reviewed 
multiple databases methodically, this is a narrative rather 
than systematic review, so some topical articles may not 
be included. Another limitation is reliance on use of the 
terms “women” and “men” as used in the source literature, 
which refer to gender rather than biological sex, and neglect 
nuances in sex and gender identity. Explicit definitions of 
sex and gender are infrequent in the studies reviewed, and 
often used interchangeably implying that assigned birth 
sex always aligns with gender identity [83]. Consideration 
of gender rather than biological sex is key to understand-
ing mechanisms specific to the risk of CHD incidence and 
mortality among women [86]. Lastly, our review focuses on 
CHD, given the broad scope (prevalence, associations, man-
agement, and mechanisms) and the fact that the majority of 
recent studies highlight CHD, and not other CVDs, namely 
PVD and stroke. This focus on CHD is not only a limitation 
of our review but also underscores the need to examine sex/
gender differences in the association between depression, 
and PVD and stroke. Importantly, the pathways underlying 
the association between depression and CVD outside of 
CHD among women may differ, implying different treat-
ment targets and management considerations.

Conclusions

Recent epidemiological studies, systematic reviews, and 
meta-analyses describe a strong association in the prevalence 
of, and link between, depression and incident CHD, as well 
as mortality among women. We add to prior literature by 
reviewing unique management and mechanistic considera-
tions. More research is needed to delineate underlying mech-
anisms of depression and CVD among women, particularly 
longitudinal studies that may establish a causative rather 
than correlational association. A clearer understanding of 
these pathways is crucial for identifying targets for screen-
ing, prediction, and treatment. Future research directions 
include investigating the effects of depression treatment on 
cardiovascular outcomes among women, and analyses that 
utilize an intersectional approach.
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