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INTRODUCTION

	 Heart failure (HF) is a common cardiovascular 
disease (CVD) characterized by a structural and/
or functional cardiac aberration mostly seen with 
heightened natriuretic peptide levels with or without 
objective signs of pulmonary or systemic congestion.1 
The prevalence of HF has reached epidemic proportions 
with about 64.3 million adults affected by the disease 
around the globe. Data indicates that around 1-2% of 
the Western population is diagnosed with HF.2

	 HF has a varied etiology and can be caused by genetic 
defects, metabolic disorders as well as systemic diseases 
but atherosclerotic heart disease and hypertension 
(HT) are among the most frequent causes.3 Given the 
heightened prevalence of lifestyle-related illnesses 
globally in the modern era, there seems to be an 
increasing trend of HF in the coming decades.4 While 
there have been advancements in imaging modalities 
and the emergence of several pharmacological and 
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ABSTRACT
Objective: Depression is a widely prevalent mental disorder that has been linked to several systemic diseases. While 
a relationship has been established between depression and cardiovascular diseases, the risk of heart failure (HF) 
in depressed patients is unclear. Herein, we collated evidence from cohort studies to establish the link between 
depression and HF.
Methodology: PubMed, Embase, CENTRAL, Web of Science and Scopus were searched up to 28 July 2024 for cohort 
studies excluding baseline HF patients and reporting adjusted effect size of the association between depression and 
HF after a minimum follow-up of five years. A random-effect meta-analysis was conducted.
Results: Eleven studies with 2,635,205 participants were included. Pooled analysis showed that depression was a 
statistically significant risk factor for the development of HF (HR: 1.25 95% CI: 1.13, 1.38 I2=87%). Results did not alter 
in significance on sensitivity analysis. There was minimal change in the significance of results on subgroup analyses 
stratified by location, design, included participants, method of assessment of depression and HF, prevalence of 
depression, incidence of HF and follow-up duration. Meta-regression analysis based on moderators diabetes mellitus, 
hypertension, current smoking and mean body mass index did not reveal significant results. GRADE assessment 
indicated that certainty of evidence was “very low”.
Conclusions: Very low quality of evidence suggests that there may be an association between depression and 
development of HF. Appropriate screening should be undertaken for early recognition of HF in patients with 
depression.

KEYWORDS Cardiac failure, Cohort, Depression, Mental disorders, Psychiatric disorders.

Registration No: (PROSPERO CRD42024573423).

doi: https://doi.org/10.12669/pjms.41.10.12723

How to cite this: Gu H, Zhu L, Wang Q. Association between depression and heart failure: A meta-analysis of cohort studies with 2.6 million 
participants. Pak J Med Sci. 2025;41(10):2953-2964.   doi: https://doi.org/10.12669/pjms.41.10.12723

This is an Open Access article distributed under the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/3.0), which permits unrestricted 
use, distribution, and reproduction in any medium, provided the original work is properly cited.



Haiying Gu et al.

Pak J Med Sci     October  2025    Vol. 41   No. 10      www.pjms.org.pk     2954

non-pharmacological interventions for HF,5 survival 
remains poor and about one in three patients does not 
survive within the first year of diagnosis.6 Long-term 
mortality rates (>1 year) are also high reaching up to 
22% for acute HF.7 Owing to the high risk of mortality, 
modifiable prognostic factors must be identified which 
can be targeted to reduce the incidence of HF.
	 Depression is the most common mental disorder 
that causes significant disability and reduced life 
satisfaction, especially in the elderly.8 The prevalence 
of depression is variable and depends on the scale 
used. It is suggested that worldwide prevalence is 
about 2-19% for minor depression, 1-16% for major 
depression and 7.2-49% for depressive symptoms.9 
Depression is frequently noted with other diseases, 
especially with psychiatric disorders like anxiety & 
panic disorder, social phobia, eating disorder, etc.10 
It is also a common condition seen in patients with 
CVD. Research shows that it is also a risk factor for 
new-onset CVD and all-cause mortality.11 Importantly, 
a strong link has been found between depression and 
HF wherein a bi-directional association between the 
two conditions has been demonstrated.12 Numerous 
mechanisms are thought to play a role in the increased 
risk of HF in depression patients. Heart rate variability, 
low-grade systemic inflammation and hypothalamic-
pituitary-adrenal axis dysfunction noted in depression 
patients may increase the risk of HF.13 If depression 
associated with increased development of HF, such 
patients can be screened early to mitigate the risk and 
avoid morbidity and mortality of HF. However, the 
evidence linking the two remains inconclusive.
	 Previously, Correll et al.14 in a meta-analysis of cohort 
and cross-sectional studies have shown that major 
depressive disorder is an independent risk factor for 
CVD, cerebrovascular disease, coronary artery disease 
and HF. However, their review could include just two 
cohort studies examining the link between depression 
and HF. Another review by Cao et al.15 has also shown 
that depression is a risk factor for HF. Nevertheless, 
just six studies could be pooled in their meta-analysis. 
Given the small number of studies included in 
previous reviews and the publication of new data in 
the literature, there was a need for improved evidence 
examining the association between these two illnesses. 
Herein, we present an updated systematic review and 
meta-analysis of cohort studies assessing if depression 
is a risk factor for HF.

METHODOLOGY

	 We conducted the present review based on the 
PRISMA guidelines.16 All review authors contributed to 
developing the study protocol which was registered on 
the database of the International Prospective Register of 
Systematic Reviews (PROSPERO registration number: 
CRD42024573423). All reviewers jointly formulated the 
inclusion criteria before the database search to include 
only good-quality studies. 

Inclusion criteria: The current study included only 
cohort studies conducted on the general population 
(with or without age restriction) with the exposure 
variable as depression and the outcome variable as 
HF. Studies were to exclude those with baseline HF. 
Studies were to identify depression with objective tests 
like depression scales or from medical records or by 
standardized psychiatric interviews. Similarly, HF was 
to be identified from medical records or by clinical 
diagnosis. Follow-up was to be ≥5 years and studies 
were to report multivariable adjusted effect size of the 
association with 95% confidence intervals (CI). 
Exclusion criteria: We excluded case-control studies, 
cross-sectional studies, studies not excluding baseline 
HF patients, studies with <5 years of follow-up, studies 
with self-reported depression (without any validated 
scale) or HF, studies not reporting separate data on 
HF and studies with duplicate or overlapping data. In 
such cases, the study with the maximum sample size or 
with the most covariate adjustments was chosen after 
discussion between the reviewers. We also did not 
include unpublished data and studies available only as 
abstracts.
Search & Study Selection: The search strategy was 
vetted by all authors and was undertaken by two 
reviewers (LZ & QW) separately. A web-based search 
was undertaken for PubMed, Embase, CENTRAL, Web 
of Science and Scopus for all studies published up to 
28 July 2024. A separate search of Google Scholar was 
also undertaken to include grey literature. Keywords 
used in the search were: cardiac failure, heart failure, 
depression, depressive symptoms, depressive disorder 
and cohort. Details of the search strategy are presented 
in Supplemental Table-I. The reviewers also explored 
the reference lists of included articles to look for further 
eligible studies.
	 Once the search was completed, articles from 
all databases were combined and deduplicated by 
automation. The initial and final screening was 
undertaken by the two authors (LZ & QW) by examining 
the titles/abstracts and full texts respectively. 
Assessment of selected articles regarding inclusion 
criteria was undertaken independently by two authors 
(LZ & QW) and subsequently verified by the senior 
author (HG). All disagreements were discussed and 
resolved. 
Data extraction and assessment of quality: Two 
investigators (LZ & QW) were independently 
involved in data collection. We extracted information 
on study authors, study database and location, 
design, participants, sample size, age, gender details, 
diabetes mellitus (DM), HT, baseline CVD, current 
smoking, body mass index (BMI), assessment of 
depression and HF, prevalence of depression, 
incidence of HF, follow-up, adjusted covariates and 
effect size. All definitions of depression were eligible 
for the present review provided they were reported. 
If multiple models were used to report the effect size, 
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we chose the one that had the maximally adjusted. If 
a study reported different subgroups of the cohort, 
then a composite effect size of the entire cohort was 
calculated in the meta-analysis software itself for the 
final analysis. Two reviewers (LZ & QW) used the 
Newcastle-Ottawa Scale (NOS)17 to assess the quality 
of the included studies. This scale assesses patient 
selection, comparability between cohorts and outcome 
analysis as a means of determining study quality, 

with a maximum score of nine assigned to studies of 
the highest quality. Score of 7-8 indicate medium and 
≤6 indicate low quality.
Statistical analysis: The association between 
depression and HF was calculated by obtaining 
pooled adjusted hazard ratios (HR) and 95% CI using 
the DerSimonian-Laird meta-analysis method. It was 
conducted using the generic inverse variance function 
of Review Manager (Revman) version 5.3 (Nordic 
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Fig.1: Study flowchart.
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Cochrane Centre, Copenhagen, Denmark). The meta-
analysis was conducted using the random-effects 
model given the anticipated variations in the study 
populations, disease severity and methodology of the 
included articles. The unobserved heterogeneity across 
studies can be accounted by the random-effect model 
leading to more efficient and generalizable estimates.18 
Publication bias was examined by visual inspection of 
the funnel plot. 
	 Heterogeneity was investigated by calculation of the 
I2 statistic, which provides the percentage variability 
attributed to heterogeneity rather than sampling 
error. Values of more than 50% indicated significant 
heterogeneity. To ascertain sources of heterogeneity 
across studies, we performed subgroup analyses 
stratified by location, design, included participants, 
method of assessment of depression and HF, the 
prevalence of depression, the incidence of HF and 
follow-up duration. We also conducted a sensitivity 
analysis to assess the effect of each study on HR. 
Individual studies were excluded and the HR was 
recalculated. Meta-regression analysis was conducted 
using meta-essentials (https://www.erim.eur.nl/
research-support/meta-essentials/).
	 We explored if baseline moderators namely, number 
of patients with DM, HT, current smoking and mean 
BMI contribute to differences in study results. These 
moderators were tested in a random-effects meta-
regression against the study results. Outcome was 
presented as beta coefficient with 95% CI. A positive 
Beta indicated that higher percentage of patients 
with DM, HT, current smoking and higher baseline 
mean BMI was associated with increase in effect size, 
indicating a stronger association between depression 
and HF. We also examined the certainty of evidence 
using the Grading of Recommendations Assessment, 
Development and Evaluation (GRADE) tool. 

RESULTS

	 The investigators identified 3956 articles after the 
literature search (Fig.1). Preliminary title/abstract 
screening was undertaken for 2794 studies of which 

only 19 made it to the secondary screening process. 
Eight studies were excluded for different reasons. The 
remaining 11 studies19-29 fulfilled the eligibility criteria 
and were assessed in the present review. Kappa (0.99), 
denoting inter-reviewer agreement for selection of 
studies, was high. 
Baseline details: Data extracted from the included 
studies can be found in Table-I. Data on the 
baseline characteristics of participants is shown in 
Supplementary Table-II. The studies were published 
between the years 2002 to 2024. Only two were 
retrospective studies while all others were prospective 
studies. Most studies originated from the USA while 
four were from Europe and one was from Asia. Four 
studies included only elderly adults while others 
included elderly and middle-aged adults. One study 
was only on male participants while others included 
females as well. The combined sample size of the 
studies was 2,635,205. Diagnosis of depression was 
based on the Center for Epidemiological Studies 
Depression Scale, Hospital Anxiety and Depression 
Scale, geriatric depression scale, medical codes, or 

Table-II: Sensitivity analysis.

Study Resultant HR (95% CI) I2

Williams 2002 1.24 [1.12, 1.37] 85
Kamphuis 2006 1.23 [1.11, 1.36] 85
van den Broek 2011 1.27 [1.14, 1.42] 86
Gustad 2014 1.25 [1.12, 1.39] 86
White 2015 1.26 [1.13, 1.41] 85
Daskalopoulou 2016 1.29 [1.11, 1.49] 83
Ogilvie 2016 1.25 [1.13, 1.39] 86
Dixon 2022 1.30 [1.15, 1.47] 74
Khodneva 2022 1.25 [1.12, 1.39] 85
Nakada 2023 1.15 [1.07, 1.25] 66
Kang 2024 1.26 [1.13, 1.40] 86

HR, hazard ratio; CI, confidence intervals.
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Fig.2: Meta-analysis for the association between depression and HF.

https://www.erim.eur.nl/research-support/meta-essentials/
https://www.erim.eur.nl/research-support/meta-essentials/


prescription of antidepressants. On the other hand, 
HF was mostly identified from medical records or was 
physician-diagnosed in two studies. The prevalence of 
depression varied from 0.7 to 45% while the incidence 
of HF ranged from 0.03 to 23.6%. Follow-up in the 
studies varied from 5.8 to 14 years. All studies, except 
two, were high-quality receiving a score of Eight or 
Nine on NOS. Two studies received a score of Seven. 
Analysis: A pooled analysis of all included studies 
denoted that depression was a statistically significant 
risk factor for the development of HF (HR: 1.25 95% 
CI: 1.13, 1.38) (Fig.2). We could note high inter-study 
heterogeneity in the meta-analysis (I2=87%). Visual 
inspection of the funnel plot did not demonstrate any 
publication bias (Fig.3).
	 Sensitivity analysis was conducted by eliminating 
one study at a time to examine if the results changed 
in significance on the exclusion of any singular cohort. 
Results are presented in Table-II. All resultant HRs 
were statistically significant and ranged from 1.15 to 
1.30. The heterogeneity did not reduce significantly on 
the exclusion of any study.
	 The results of the subgroup analysis can be found 
in Table-III. Based on location, we noted that the 
association between depression and HF was significant 
for studies from the USA and Europe. The lone Asian 
study found non-significant results. Based on the study 
design, results were significant for both prospective 
and retrospective studies. The HR was also statistically 
significant for studies including only the elderly and 
those including a mixed population. The method of 

assessment of depression did not have a major effect 
on the results while subgroup analysis of studies 
using physician-diagnosed HF showed non-significant 
results. There was no change in the significance of 
results based on prevalence of depression (>10% or 
<10%) but subgroup analysis of studies with >10% 
incidence of HF showed marginally non-significant 
results. The HRs were significant in both studies with 
follow-ups of >10 years and <10 years.
	 Meta-regression results are shown in Table-IV. The 
beta coefficients for the meta-regression were 0.0002, 
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Fig.3: Funnel plot for publication bias.

Table-III: Subgroup analysis.

Variable Subgroup Studies Hazard ratio [95% confidence intervals] I2

Location
USA
Europe
Asia

6
4
1

1.11 [1.02, 1.20]
1.53 [1.09, 2.16]
1.18 [0.92, 1.51]

37
91
-

Design Prospective
Retrospective

9
2

1.30 [1.11, 1.53]
1.18 [1.13, 1.23]

85
0

Participants Only elderly
Mixed

4
7

1.25 [1.01, 1.55]
1.25 [1.11, 1.41]

46
89

Assessment of depression
Clinical scales
Medical codes
Others

7
3
1

1.14 [1.02, 1.28]
1.41 [1.09, 1.83]
1.18 [0.92, 1.51]

42
93
-

Assessment of heart failure Medical records
Physician diagnosed

9
2

1.28 [1.14, 1.43]
1.09 [0.94, 1.27]

87
0

Prevalence of depression >10%
<10%

6
5

1.15 [1.05, 1.26]
1.39 [1.04, 1.85]

79
85

Incidence of heart failure >10%
<10%

3
7

1.05 [0.98, 1.13]
1.36 [1.15, 1.60]

17
81

Follow-up >10 years
<10 years

5
6

1.32 [1.02, 1.72]
1.19 [1.14, 1.23]

91
0



Supplementary Table-I: Search strategy.

PubMed, CENTRAL & Web of Science: (((cardiac failure) OR (heart failure)) AND (((depression) OR (depressive 
symptoms)) OR (depressive disorder))) AND (cohort)
Embase:
1. ‘heart failure’/exp OR ‘heart failure’
2. cardiac AND failure
3. #1 OR #2
4. ‘depression’
5. ‘depressive symptoms’
6. ‘depressive disorder’
7. #4 OR #5 OR #6
8. ‘cohort analysis’
9. #3 AND #7 AND #8
Scopus:
((TITLE-ABS-KEY (heart AND failure)) OR (TITLE-ABS-KEY (cardiac AND failure  ) ) AND ( ( TITLE-ABS-KEY 
(depression ) ) OR ( TITLE-ABS-KEY ( depressive AND symptoms ) ) OR ( TITLE-ABS-KEY ( depressive AND disor-
der))) AND ( TITLE-ABS-KEY ( cohort ))

Supplementary Table-II: Baseline medical characteristics of the included samples.

Study DM (%) HT (%) Current smoking (%) CVD (%) Mean BMI

Williams 2002 12.2 41 19.8 9.2 NR

Kamphuis 2006 NR NR 27 NR NR

van den Broek 2011 17.7 NR 10.9 17.7 26.6

Gustad 2014 99.8 NR 29.3 3 NR

White 2015 20.5 41.3 54 NR NR

Daskalopoulou 2016 3.9 NR 11.8 NR 27

Ogilvie 2016 12.6 37.3 13 NR 29

Dixon 2022 25.3 61 40.8 NR NR

Khodneva 2022 24.9 70.9 NR 0 29

Nakada 2023 NR NR 10 NR 28

Kang 2024 15.5 46.9 11.8 NR 24.2

DM, Diabetes mellitus; HT, hypertension; CVD, cardiovascular disease; BMI, body mass index; NR, not reported.

Haiying Gu et al.
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Table-IV: Meta-regression analysis.

Moderator Beta SE -95% CI +95% CI p-value

Diabetes Mellitus 0.0002 0.0018 -0.0039 0.0043 0.91

Hypertension -0.0035 0.0097 -0.0284 0.0214 0.71

Current smoking -0.0064 0.0057 -0.0194 0.0066 0.26

Mean BMI 0.0692 0.0664 -0.1016 0.2400 0.29

BMI, Body mass index; CI, confidence intervals; SE, standard error.



Supplementary Table-III: GRADE assessment of evidence.

Certainty assessment Summary of findings

Partici-
pants 

(studies) 
Follow-

up

Risk 
of 

bias

In-
con-
sist-
ency

Indi-
rect-
ness

Im-
pre-
ci-

sion

Publi-
cation 
bias

Overall 
certainty 

of evidence

Study event 
rates (%)

Relative 
effect 

(95% CI)

Anticipated absolute 
effects

With 
con-
trol

With 
De-
pres-
sion

Risk 
with 

control

Risk differ-
ence with 

Depression

11 cohort 
studies

seri-
ousa

not 
seri-
ous

not 
seri-
ous

not 
seri-
ous

none ⨁◯◯◯ 
Very lowa

11 
partic-
ipants

11 
partici-
pants

HR 1.25 
(1.13 to 

1.38) 
[New 
Out-

come]

Low

0 per 
1,000

-- per 1,000 
(from -- to 

--)

CI: confidence interval; HR: hazard ration, Explanations: a. Only five of the 11 studies received a score of 9 on Newcastle 
Ottawa Scale. Remaining got a score of 7 or 8.
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-0.0035, -0.0064 and 0.0692 for the moderators baseline 
DM, HT, current smoking, mean BMI respectively. 
All of the 95% CI were statistically non-significant. 
GRADE assessment of evidence is presented in 
Supplementary Table-III. The certainty of evidence 
was found to be “very low”.

DISCUSSION

	 In recent years, there has been increased awareness 
of the impact of psychological health on CVD. 
Particularly, the association between depression 
and the risk of CVD has been a subject of research 
in the past decade. Depression has been linked with 
the development of CVD as well as worse outcomes 
in those with pre-existing disease.11,30 A large study 
by Harshfield et al.30 with pooled individual patient 
data analysis of 563,255 participants from 22 cohorts 
has found that individuals with baseline depressive 
symptoms are at an increased risk of CVD. The risk 
is persistent even at symptom levels lower than 
the threshold indicative of a depressive disorder. 
Ghafor et al.11 in a recent meta-analysis of 26 studies 
have shown that depression was associated with an 
increased risk of stroke, myocardial infarction, HF 
and CVD. Despite such large studies, questions have 
been raised on the validity of results given a large 
number of low-quality studies in the literature.31 
Given the soaring burden of cardiac diseases 
globally, there is a need for high-quality evidence to 
establish a clear link between depression and specific 
cardiac ailments so that targeted interventions 
can be developed to mitigate such risks. In the 
current study, we aimed to assess the link between 
depression and HF by formulating inclusion criteria 
that would allow only good to high-quality studies 
for a meta-analysis.

	 Our meta-analysis of about 2.6 million participants 
showed that patients with depression had a 25% 
increased risk of HF. This risk ranged from about 13% 
to as high as 38%. Supporting the results of our review 
was the outcome of sensitivity analysis which found no 
outlier study. Sequential exclusion of individual studies 
still supported an increased risk of HF ranging from 15 
to 30%. Our results are in agreement with the previous 
review of Cao et al.15 who also noted an increased risk 
of HF in depression patients with an HR of 1.23 (95% 
CI: 1.08, 1.41). However, their review could include 
just six studies with about 1.3 million participants. By 
including five more studies and doubling the number 
of participants compared to the prior review, we 
believe our study significantly increases the statistical 
power of the meta-analysis thereby providing the best 
possible evidence in the literature.
	 Our results also draw parallels with evidence linking 
depression with other CVDs. Wu et al.32 in a meta-
analysis of prospective cohort studies have shown 
a 31% increased risk of myocardial infarction and 
a 36% increased risk of coronary death in depressed 
individuals. Lin et al.33 in their meta-analysis of 15 
studies have shown an increased risk of coronary artery 
calcification with depression. Furthermore, depression 
has also been found to increase the risk of adverse 
events in patients undergoing percutaneous coronary 
intervention and coronary artery bypass surgery.34,35

	 High inter-study heterogeneity was seen in the 
meta-analysis with I2=87%. We attempted to explore 
the source of this heterogeneity by conducting several 
subgroup analyses. It was noted that study location, 
study design, age of participants, method of assessment 
of depression, prevalence of depression and follow-
up did not have a major effect on the significance of 
the results. We noted a few non-significant results for 
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studies with physician-diagnosed HF and those with 
>10% incidence of HF. However, such subgroups had 
very few studies and it been plausible that the statistical 
power of these subgroups was not high enough to 
demonstrate any significant results. Despite the 
multiple subgroup analyses, we were unable to deduce 
the source of inter-study heterogeneity. It is possible 
that variations in the study populations, comorbidities, 
severity of depression and other unknown confounders 
could have contributed to the high heterogeneity in the 
meta-analysis. Notably, although adjusted data from 
the studies were utilized, the covariates employed 
by each study differed based on the baseline data 
accessible for the cohorts. 
	 We still selected models with the most adjusted 
data to account for maximum covariates and reduce 
association confounding. We believe this provides more 
robust outcomes rather than using models that exclude 
known confounders, leading to a biased association 
between exposure and outcomes. Furthermore, due 
to the studies being conducted in various locations 
with differing data collection methods, the adjusted 
covariates could not be uniform across the studies.
	 An important confounder for our results is the 
method of identification of depression. While we 
noted significant results for studies using clinical 
scales and medical codes, the type of scales used for 
depression varied amongst studies. More so the cut-
off for the diagnosis of depression was also variable. 
Such variations can exclude patients with mild to 
moderate depression and therefore alter the results of 
the association. Kamphuis et al.25 have found a dose-
response relationship between depressive symptoms 
and CVD indicating that patients with severe 
depression are at a higher risk of HF. Likewise, Gustad 
et al.21 have found that patients with the Hospital 
Anxiety and Depression Scale score of ≥11 had a higher 
risk of HF as compared to those with a score of 8-10. 
Due to the limited data and variation in depression 
scales, we were unable to establish such a dose-
response relationship in our meta-analysis. However, 
it needs to be investigated by further studies. Another 
important factor for consideration was the effect of 
baseline patient characteristics on the risk of HF. While 
our meta-regression analysis failed to demonstrate a 
statistically significant association between baseline 
DM, HT, current smoking, mean BMI and the pooled 
effect size, data was limited and hence results must be 
interpreted with caution.
	 Several potential mechanisms can explain the 
increased risk of HF in depressed patients. Research 
shows that impaired heart rate variability seen in 
depression can accelerate coronary atherosclerosis 
thereby inducing myocardial ischemia, ventricular 
dysrhythmias and subsequently HF.13,36 Depression is 
also independently linked with low-grade systemic 
inflammation which in turn contributes to CVD.37 
Depressed patients also have elevated cortisol 
levels which demonstrates hypothalamic-pituitary-

adrenal axis dysfunction due to psychological stress. 
Hypothalamic-pituitary-adrenal axis dysfunction is a 
potential contributor to CVD.38 Another mechanism is 
endothelial dysfunction which is noted in depression 
even without in the absence of cardiac risk factors. 
Healthy endothelium is critical for cardiovascular 
health and dysfunction is seen even before the first 
incidence of CVD.39 
	 Furthermore, several behavioral changes seen with 
depression can also increase the risk of HF. Depressed 
patients are more prone to adverse habits like 
smoking, alcohol intake and physical inactivity and 
are less likely to adhere to medications, healthy diet 
and rehabilitation programs which can compromise 
the individual’s health status and hence contribute to 
HF.15 There is also a possibility of an indirect effect of 
depression on HF via other comorbidities. Depression 
is a known risk factor for DM,40 HT41 and coronary 
artery disease32 which in turn are risk factors for HF. 

Strength of the Review: The strengths of our review 
include the inclusion of only cohort studies with a large 
sample size of 2.6 million participants. We excluded 
cross-sectional and case-control studies as only cohort 
studies can establish a temporal relationship between 
depression and HF thereby providing high-quality 
evidence. We also formulated the inclusion criteria 
to exclude studies that did not eliminate baseline HF 
patients from the cohort, thereby minimizing reverse 
causality. Studies with self-reported depression 
without the use of validated scales and self-reported 
HF were also not included to reduce the risk of recall 
bias. Furthermore, only studies with sufficiently long 
follow-up (>5 years) were analyzed to provide better 
evidence.

Limitations: Methodological variations in the 
assessment of depression and HF among studies are a 
major drawback. As mentioned earlier, the prevalence 
of depression can vary significantly with the type and 
cut-off of the scale.9 Secondly, while we used only 
adjusted HRs, unmeasured confounding is a possibility 
as the adjusted covariates were not similar in the 
included studies. Thirdly, we were unable to stratify 
the risk of HF based on the severity of depression due 
to a lack of adequate data. Fourthly, most of the data 
was from the Western population and there is limited 
data on Asian and African populations. Cultural, 
socioeconomic, and healthcare access factors could 
significantly influence both depression diagnosis and 
HF risk. Hence, the results cannot be generalized for 
the global population. We were also unable to examine 
the effect of population characteristics like gender, 
ethnicity, cultural background and social determinants 
of health on the outcomes. Hence, it is unclear if 
our results could be generalized to all populations. 
Moreover, data segregated based on ejection fraction 
was not available from most studies. Only Khodneva et 
al.20 divided their cohort based on ejection fraction and 
reported that depression was associated with increased 
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risk of developing HF with preserved ejection fraction 
but not with HF with reduced or midrange ejection 
fraction. Further studies are needed to clarify such 
relationship. Fifthly, there was little information on the 
treatment of depression in the included studies. While 
some studies adjusted for antidepressant use, it was 
unclear if treatment of depression mitigated the risk 
of HF. Moreover, drugs like tricyclic antidepressants 
have proven cardiotoxic effects42 and it is plausible 
that use of such drugs could have led to increased 
risk of HF. Lastly, we did not use specific search terms 
like cardiomyopathy, HF with reduced or preserved 
ejection fraction and major depressive disorder during 
the literature search. Instead, broader search terms 
were used to allow for maximum number of results so 
that the reviewers could manually screen for relevant 
articles.

Clinical implications: The findings of our review hold 
significant ramifications for public health. Depression 
must be regarded as a significant risk factor for HF 
in clinical practice. Upon establishing a diagnosis of 
depression, patients and caregivers must be apprised 
of the increased risk of HF. Other HF risk factors like 
coronary artery disease, HT, DM and obesity should 
be promptly recognized in these patients with should 
be treated appropriately to avoid an extended risk of 
HF. Healthcare professionals must advocate healthy 
lifestyle practices, including frequent physical activity, 
a nutritious diet and stress reduction strategies, 
to enhance both mental and cardiovascular well-
being.  These patients may also benefit from prompt 
referral to a cardiologist, who can regularly monitor 
for indications of heart failure, allowing for timely 
intervention to mitigate morbidity and mortality 
associated with the condition.
	 To overcome the limitations of the review, we 
recommend further studies using standardized 
depression scales and segregating patients based on 
the severity of depression to further improve evidence. 
Studies should also report data from Asian and African 
populations for better generalization of outcomes.

CONCLUSIONS

	 The present results show that there seems to be an 
association between depression and development of HF. 
However, the certainty of evidence in very low. 
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