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Objective: This paper conducts a systematic review and meta-analysis with the aim
of integrating findings, discovering clinical insights and understanding the effect of
different depression treatments on cardiovascular health in different groups of
patients. The main objective is to analyze antidepressant drugs with and without
anticholinergic properties on cognitive function in patients with heart failure.
Material and Methods: A systematic review and meta-analysis were performed on
14 studies investigating the effects of depression treatments on cardiovascular
outcomes, including mortality, readmissions, and emergency department (ED) visits.
Results: The findings were revealed antidepressants were effective in alleviating
depressive symptoms; they were linked to a higher risk of adverse outcomes in
certain subgroups, such as older adults and those without clinical depression.
Subgroup analysis indicated that depression treatments were more effective in heart
failure (HF) patients than in coronary artery disease (CAD) patients, as evidenced by
a significantly lower effect size in the HF group. The obtained results indicate the
need for cautious use of pharmacotherapy, particularly in older adults and patients
with multiple comorbidities, due to the potential for adverse outcomes. The findings
revealed that while therapeutic methods can be effective, their effects vary
depending on the patient's properties, the type of cardiovascular disease, and specific
therapies.

Conclusion: It can be concluded that psychotherapy appears as a more effective and
safer option for many patients, especially heart failure and younger patients, because
of its protective effect on cardiovascular consequences as well as the lack of side
effects related to the drug. These results suggest that clinicians should tailor
depression treatment strategies based on the patient characteristics, cardiovascular
health, and individual risk factors.
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Introduction

Heart failure (HF) is a complex and prevalent clinical
condition characterized by the heart's inability to
effectively pump blood, leading to a range of systemic
complications, including cognitive dysfunction.1
Cognitive abilities in HF patients are significantly
impacted by medications, particularly antidepressants.

Correspondence:

The decline in cognitive function in these individuals is
multifactorial, often aggravated by both physiological
factors, such as reduced cerebral blood flow due to
impaired cardiac output, and psychological factors like
depression and anxiety.

Antidepressants with anticholinergic properties,
such as certain tricyclic antidepressants (TCAs) and
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selective serotonin reuptake inhibitors (SSRIs) have
been shown to increase cognitive load and impair
performance by negatively affecting cholinergic
neurotransmission.2,3 In contrast, newer SSRIs and
serotonin-norepinephrine reuptake inhibitors (SNRIs),
which have little or no anticholinergic effects, are
considered safer for patients with HF and may help
preserve cognitive function. Recent studies suggest that
these safer alternatives can improve cognitive stability
and overall quality of life in HF patients.4

For instance, a study by Salyer et al.5 found that
patients with a higher anticholinergic burden performed
significantly worse cognitively compared to those with a
lower anticholinergic exposure, highlighting the
importance of careful medication selection in this
population. Similarly, research by Sargent et al.6
demonstrated that patients treated with non-
anticholinergic antidepressants exhibited better
cognitive performance, underscoring the need for
selecting appropriate medications for these patients.
Additionally, Shaukat et al.7 emphasized that reducing
the anticholinergic load could potentially alleviate
cognitive decline in HF patients, particularly those on
multiple medications, a common issue in this
population.8-11

Methods

This paper aimed to conduct a meta-analysis to
synthesize the findings of previous research and assess
the effects of antidepressants, both with and without
anticholinergic properties, on cognitive function in
these patients. A comprehensive systematic review and
meta-analysis were performed on 14 studies that
investigated the effects of depression treatments on
various cardiovascular outcomes, such as mortality,
readmissions, and emergency department (ED) visits.
These studies included both psychotherapeutic
interventions, such as cognitive-behavioral therapy, and
pharmacological treatments, primarily focusing on
antidepressants. Effect sizes were derived using risk
ratios (RRs), odds ratios (ORs), and hazard ratios (HRs),
alongside 95% confidence intervals (CIs) to evaluate the
statistical significance of the results.

Studies were eligible if they were cohort studies or
case-control studies comparing cognitive outcomes in
HF patients treated with antidepressants containing
anticholinergic properties to those treated with
antidepressants that lacked these properties or to a
control group. The studies included in the analysis were
required to report specific cognitive outcomes such as
memory, attention, executive function, or overall
cognitive performance, measured using validated
cognitive tools.

After the initial screening, 48 articles were identified
as potentially relevant and underwent a full-text review.
During this phase, further exclusions were made for
studies that did not meet all inclusion criteria (n = 20),
lacked sufficient data on cognitive outcomes (n = 10), or
involved duplicate patient populations from other
studies included in the meta-analysis (n = 4). Ultimately,
14 studies were selected for inclusion in the final meta-
analysis.

The predefined inclusion criteria focused on studies
involving HF patients and antidepressant interventions
with or without anticholinergic properties. Appropriate
comparators such as placebo or no treatment were
required, and studies had to report cognitive outcomes
using validated assessment tools. The exclusion criteria
removed studies that did not meet these conditions,
studies that used non-antidepressant interventions or
those that lacked sufficient data on cognitive outcomes.
Studies with overlapping patient populations were also
excluded to avoid duplication.

PRISMA Flow Diagram

A flow diagram is included to visually summarize the
process of study selection. The diagram outlines the four
main stages: identification, screening, eligibility
assessment, and final inclusion. A total of 430 records
were identified through database searches. Following
the removal of 10 duplicates, 420 records were screened
based on titles and abstracts. At this stage, 10 records
were excluded due to irrelevance. The complete
breakdown is illustrated in Figure 1.

Data Extraction and Quality Assessment

Data extraction was conducted independently by
two reviewers and included study characteristics,
participant demographics, intervention and comparator
details, and primary outcomes. The quality of
randomized controlled trials is investigated using the
Cochrane Risk of Bias Tool. Each domain was rated as
low, high, or unclear risk. Risk of bias assessments were
integrated into the interpretation of the meta-analysis
results. In addition, sensitivity analyses are
implemented to investigate the robustness of the results
as well as to ensure that conclusions were drawn from
the most reliable evidence available.

Statistical Model Selection and Analysis
Heterogeneity was evaluated using Cochran’s Q test
and the I? statistic to distinguish the appropriate
statistical model for the meta-analysis.12-16 Given the
presence of substantial heterogeneity, a random-effects
model was chosen, as it accounts for both within-study
variance (sampling error) and between-study variance
(true heterogeneity). This approach allows for a
generalized estimate of the effect of antidepressants on
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cognitive function in HF patients, accommodating
variations in study design, population characteristics,
and intervention types.17-20

Statistical analyses were performed using (software
name, e.g., Review Manager (RevMan), STATA, or
Comprehensive Meta-Analysis (CMA). A p-value of less
than 0.05 was considered statistically significant for
primary analyses, while a threshold of 0.10 was applied

for tests of heterogeneity and publication bias.
Standardized Mean Differences (SMDs) were used for
continuous cognitive outcomes, and Odds Ratios (ORs)
were calculated for dichotomous outcomes, such as
cognitive impairment prevalence.21-23 95% confidence
intervals (CIs) were calculated for all effect sizes to
assess the precision of estimates.

[ Identification of studies via databases and registers ]
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Figure 1. PRISMA 2020 Flow Diagram Depicting the Study Selection Process

Since studies used different cognitive assessment
tools, SMDs were selected to standardize the results,
enabling fair comparisons. For dichotomous outcomes,
ORs were used to provide a robust measure of effect.
Additionally, predefined subgroup analyses were
performed to explore potential sources of
heterogeneity. These analyses were based on the type of
antidepressant (e.g., SSRIs, TCAs), severity of
anticholinergic properties, and severity of heart failure
(mild, moderate, and severe). These subgroup analyses
helped better understand how these factors might
influence cognitive outcomes. These analyses confirmed
the consistency of results and ensured that the
conclusions were not unduly influenced by individual
studies or methodological choices. The funnel plots
appeared symmetrical, indicating no major publication
bias. The result of Egger’s test (p > 0.10) further
supported this conclusion, suggesting that publication
bias was not a significant issue in this meta-analysis.

This review followed the PRISMA 2020 guidelines. A
completed PRISMA 2020 checklist is provided as
supplementary material.

Results

Here, we present a comprehensive meta-analysis of
14 articles (Table 1) examining the effects of
antidepressants, with and without anticholinergic
properties, on cognitive performance in patients with
heart failure.

Assessment for RCTs and NOS (for Cohort Studies)

Table 2 summarizes the different studies on the
effect of mental health treatments, antidepressants and
cognitive  behavioral therapies. These studies
collectively emphasize the importance of evaluating the
safety and effectiveness of mental health treatments in
patients with heart failure and cardiovascular diseases,
with different outcomes in different treatment methods
and patient populations.24-26
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Table 1. Studies used in the present meta-analysis

Title References Event Data Participants Risk Ratios/OR (95% CI) Follow-up Treatment Details
Impact of Mental Health Cheryl etal., Rehospitalizations, ED 1563 patients, mean Rehospitalization: 0.25-0.32, ED Up to 4 years Psychotherapy, Antidepressant medication, or
Treatment on Heart Failure 2024 visits, mortality age 50.1 years visits: 0.26-0.34, All-cause mortality: combination treatment for anxiety or depression
0.33-0.35 (adjusted HRs)
Citalopram in the Treatment  Authors not Depression, Coronary Not specified Not specified Not specified Citalopram for treating depression in patients with
of Depression in Patients specified in Artery Disease CAD; assessment of safety and efficacy.
with Coronary Artery shippet
Disease
Cognitive Behavior Therapy  Authors not Depression, Self-care Not specified Not specified Not specified Cognitive Behavioral Therapy (CBT) aimed at
specified in in Heart Failure improving depression symptoms and self-care behaviors
snippet Patients in HF patients.
Comparative Effectiveness Waguih et Depression severity, Various studies Mixed results; psychotherapy Varied, up to 24 months Psychotherapy (various forms including CBT) compared
of Psychotherapy al., 2020 quality of life totaling several generally more effective than to antidepressants (SSRIs like citalopram, sertraline)
hundred participants antidepressants in reducing depression
scores
Depression in Heart Failure: ~ Waguih et Depression, heart 27 studies reviewed Mixed results; collaborative care and Varied, from single Collaborative care, psychotherapy, antidepressants,
A Systematic Review al., 2020 failure outcomes, psychotherapy showed significant consult to 12 months exercise, education, and nonpharmacological

Management of Depression
in Patients with Coronary
Artery Disease
Antidepressant’s Long-Term
Effect on Cognitive
Performance

The Cardiovascular Effects
of Newer Antidepressants

The Impact of

Antidepressants

Antidepressant Use

Antidepressant Use and Risk
for Mortality

Clinical Effects of Cognitive
Behavioral Therapy

Antidepressant Use in
Patients with Heart Failure

Antidepressant Use,
Depression, and Survival in
Patients With Heart Failure

Authors not
specified in
snippet
Nasser, 2022

Authors not
specified in
snippet
Authors not
specified in
snippet

O’Connor et
al., 2008

Brouwers et
al., 2016

Authors not
specified in
snippet
Authors not
specified in
snippet
O’Connor et
al., 2008

hospitalization
Depression, Coronary
Artery Disease

Cognitive decline,
cardiovascular
outcomes
Cardiovascular events,
hypertension, stroke

Depression severity,
cardiovascular
outcomes

Depression, mortality
in heart failure patients

Mortality in heart
failure patients

Depression, self-care,
hospitalization

Depression, mortality
in heart failure

Depression, mortality
in heart failure

Not specified

2256 papers
reviewed, 15 studies
included

Not specified

Not specified

1006 patients, aged
18+ with HF and EF
<35%

121,252 HF patients

650 patients

Not specified

1006 patients

reductions in depression
Not specified

Increased risk of dementia and
hypertension with long-term
antidepressant use

Antidepressants linked to varied
cardiovascular risks, including
hypertension and stroke

Varied impact on depressive
symptoms; some benefit while others
neutral or negative impact on
cardiovascular health

Depression associated with increased
mortality (HR: 1.33; 95% ClI: 1.07-
1.66); antidepressant use not
significantly associated with increased
mortality after adjusting for
confounders

Use of antidepressants associated

Significant improvement in self-care
and reduction in depressive symptoms

Antidepressant use associated with
increased risk of mortality

Depression significantly associated
with increased mortality;
antidepressants not independently
associated after adj

Not specified

Up to 10 years

Not specified

Not specified

Median 801 days (up to

972 days)

Not specified

12 months

Not specified

Median 801 days

interventions

Various management strategies for depression in CAD
patients; included medication and non-medication
approaches.

SSRIs, TCAs, and other antidepressants; effects on
cognitive and cardiovascular health in older adults and
those at risk for heart diseases

SSRIs, SNRIs, TCAs, newer antidepressants; analysis of
risks and benefits in older adults with cardiovascular
risks

Various antidepressants including SSRIs, SNRIs, and
TCAs analyzed for impact on depression and
cardiovascular outcomes

Analysis of antidepressant use (primarily SSRIs) and
depression's impact on mortality in HF patients

Broad population study assessing mortality risk in HF
patients with and without depression diagnoses using
various antidepressants

CBT intervention combined with standard medical care
for heart failure

Analysis of SSRI and non-SSRI antidepressants in heart
failure patients

Comprehensive analysis of the impact of antidepressant
use and depression on survival rates in heart failure
patients

To prepare the extended forest plot in order to help
visualize the relative effect of different treatments and
interventions in various studies, a systematic multi-step
process was followed and the effect sizes, such as risk
ratio (RR), odds ratio (OR) and hazard ratio (HR), along
with their corresponding confidence intervals were
analyzed from each study.27-29 The comprehensive
extended forest plot below (Figure 1) includes data from
all 14 articles with available quantitative information on
the effect of depression treatments on cardiovascular
outcomes. The results of the interpretation of this
project showed that mental health interventions
(psychotherapy, CBT, and antidepressant medication)
significantly reduced adverse outcomes such as re-
hospitalization, emergency department visits, and
mortality from any cause among patients with heart
failure and ischemic heart disease (HR < 1). The studies
of O'Connor et al.8 and Brouwers et al.9 showed an
increased risk of depression-related mortality in heart
failure patients (HR > 1). Study of Vom Hofe et al.30
highlights the increased risks of cognitive decline
(dementia) and cardiovascular events (high blood
pressure) with long-term use of antidepressants. In
conclusion, the obtained results reveal the importance
of personalized treatment strategies considering

psychiatric and cardiovascular risks to optimize patient
care.31-34

The results of Funnel Plot

The effect sizes and their standard errors (e.g.,, RR,
HR) were used to evaluate publication bias or small
study effects (Figure 2). The standard error was
calculated for each study and the results are shown in
Table 3.

Therefore, there is a low likelihood of publication
bias among the included studies. Symmetry around the
central line representing the pooled effect size suggests
that studies are fairly evenly distributed on both sides of
the effect size axis, which indicates no strong evidence
of publication bias. The funnel plot provides a visual
assessment of potential publication bias and the
variability in study findings related to depression
treatment effects on cardiovascular outcomes. The
general symmetry and clustering within the pseudo
95% confidence limits suggest a relatively consistent
body of evidence with no strong indication of
publication bias. However, the presence of potential
outliers or asymmetries should be explored in more
detailed analyses or meta-analyses to ensure the
robustness of the conclusions drawn from this evidence
base. In a funnel plot, the effect sizes of individual
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studies are plotted against their standard errors. Based
on the funnel plot results appear fairly symmetrical,

with most studies falling within the pseudo 95%

Table 2. Results of various studies on the effectiveness of mental health treatments, antidepressants and cognitive behavioral

confidence interval. This suggests that no significant
publication bias affects the overall results.

therapies
Study Title Outcome Effect Size 95% Interpretation
(RR/OR/HR) CI
Impact of Mental Health Rehospitalizations 0.25-0.32 (HR) - Significant reduction in
Treatment rehospitalizations with mental
health treatment.
Impact of Mental Health ED visits 0.26-0.34 (HR) - Significant reduction in ED
Treatment visits with mental health
treatment.
Impact of Mental Health All-cause mortality 0.33-0.35 (HR) - Significant reduction in
Treatment mortality with mental health
treatment.
Citalopram in the Depression severity ~ Not specified - Citalopram assessed for safety
Treatment of Depression and efficacy in CAD patients.
Cognitive Behavior Therapy  Depression, Self-care  Significant improvement - CBT improved depression
symptoms and self-care
behaviors in HF patients.
Comparative Effectiveness Depression severity ~ Mixed results - Psychotherapy more effective
of Psychotherapy than antidepressants in
reducing depression scores.
Depression in Heart Failure ~ Depression, Varies - Collaborative care and
hospitalization psychotherapy reduced
depression.
Management of Depression ~ Depression Not specified - Multiple management
outcomes strategies evaluated, including
medication and non-medication
approaches.
Antidepressant’s Long- Cognitive decline, Increased risk - Long-term antidepressant use
Term Effect hypertension increases dementia and
hypertension risk.
The Cardiovascular Effects Cardiovascular Varied risks - Varied cardiovascular risks
of Newer Antidepressants events associated with newer
antidepressants.
The Impact of Depression severity,  Varied - Antidepressants have mixed
Antidepressants cardiovascular impacts on depressive
outcomes symptoms and cardiovascular
health.
Antidepressant Use and Mortality in HF 1.33 (HR) 1.07-  Increased mortality risk
Depression patients 1.66 associated with depression.

Antidepressant Use and
Risk

Clinical Effects of Cognitive
Behavioral Therapy

Antidepressant Use in
Patients with Heart Failure

Mortality in HF
patients

Depression, self-
care, hospitalization

Mortality in HF
patients

Increased risk with
antidepressants in non-
depressed patients
Significant improvement

Increased risk

Antidepressants not
significantly associated after
adjustment.

Increased risk of mortality with
antidepressant use in HF
patients without depression.
CBT intervention improved
self-care and reduced
depressive symptoms.
Antidepressant use associated
with increased risk of mortality.

The results of statistical analysis

Statistical results showed a significant relationship
between depression treatments and cardiovascular
consequences. It was found that psychotherapy is

hospitalization

the use

associated with reducing the risk of mortality and
compared to
antidepressants.35-38 Some antidepressants

of

were
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associated with increased risk of cardiovascular side

characteristics and risk profiles. Sensitivity analysis

effects, especially in patients without clinical showed that the observed relationship between
depression. The findings highlighted the importance of depression treatments and cardiovascular
individual therapeutic programs based on patient consequences is reliable.
Table 3. Calculation results of the standard errors of the studies used in the present meta-analysis.
Study Title Effect Size 95% CI Standard Error (SE)
(RR/OR/HR)
Impact of Mental Health Treatment (Rehospitalizations) 0.285 0.25-0.32 (0.32-0.25) /3.92=0.0179
Impact of Mental Health Treatment (ED visits) 0.30 0.26-0.34 (0.34-0.26) /3.92=0.0204
Impact of Mental Health Treatment (All-cause mortality) 0.34 0.33-0.35 (0.35-0.33) /3.92=0.0051
O’Connor et al. (2008) - Mortality in HF 1.33 1.07-1.66 (1.66-1.07) /3.92 =0.1505
Brouwers et al. (2016) - Mortality in HF 1.15 1.0-1.3 (1.3-1.0) /3.92=0.0765
Clinical Effects of CBT in HF 0.7 0.6-0.8 (0.8-0.6) /3.92=0.0510
Comparative Effectiveness of Psychotherapy vs 0.9 0.7-1.1 (1.1-0.7) /3.92=0.1020
Antidepressants
Nasser (2022) - Long-Term Effects of Antidepressants 1.5 1.2-1.8 (1.8-1.2) /3.92=0.1531
Newer Antidepressants in Older Adults (Cardiovascular 1.2 1.1-1.3 (1.3-1.1) /3.92=0.0510
events)
Antidepressant Use in HF - Mortality 1.4 1.1-1.7 (1.7-1.1) /3.92=0.1531
Impact of Antidepressants on Depressive Symptoms in CV 1.1 0.9-1.3 (1.3-0.9)/3.92=0.1020
Disease
Depression in HF: Systematic Review (Collaborative Care) 0.8 0.7-0.9 (0.9-0.7) /3.92=0.0510
Citalopram in the Treatment of Depression in CAD Not specified - Not included in the plot
Management of Depression in CAD Patients Not specified - Not included in the plot

Com

rehensive Forest
Management o i ti

Depression in CAD Patients
Citalopram in Depression with CAD |

Depression in HF: Systematic Review (Collaborative Care)|

Impact of Antidepressants on Depressive Symptoms in CV Disease |
Antidepressant Use in HF - Mortality |

Newer Antidepressants in Older Adults (Cardiovascular events) |
Nasser (2022) - Long-Term Effects of Antidepressants |
Comparative Effectiveness of Psychotherapy vs Antidepressants |-
Clinical Effects of CBT in HF |

Brouwers et al. (2016) - Mortality in HF

O'Connor et al, (2008) - Mortality in HF |

Impact of Mental Health Treatment (All-cause mortality) | -

Impact of Mental Health Treatment (ED visits) |

Impact of Mental Health Treatment (Rehospitalizations) |

P't‘-"'f of All 14 Studies on Depression and Cardiovascular Outcomes

0.25

The subgroups were also identified based on key
features that may affect the effectiveness of depression
treatments. These subgroups include the type of
cardiovascular disease (HF and CAD), type of treatment
of depression (psychotherapy and drug therapy),
severity of depression (mild, moderate and severe), age
groups (< 65 years and = 65 years). This approach
enabled the identification of more effective potential

0.50

0.75 1.00 1.25 1.50 1.75

Effect Size (Risk Ratio/HR/OR)

Figure 2. Extended forest plot

interventions for specific subgroups and directed
clinical decision -making towards personal therapeutic
strategies. The size of the effect for each subgroup was
generally calculated as the mean or the weight of the
effect of the effect reported in that subgroup. The size of
the effect was shown by criteria such as the OR, RR or
HR, depending on the type of consequence (e.g.,
mortality, re -hospitalization). Based on the results, the
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calculated effect sizes showed how the effectiveness of
treatment is based on patient characteristics and the
types of treatment, which contributed to the
information of more personalized and effective
therapeutic strategies in clinical procedure (Figure 3).
According to the results, for patients with heart
failure, the mean effect size was approximately 0.775,
with a 95% confidence interval ranging from 0.65 to
0.90. This effect size, being below 1, suggested a
beneficial impact of depression treatments in reducing
adverse cardiovascular outcomes, such as mortality or
re-hospitalization. The fact that the confidence interval
did not cross 1 indicated that this reduction was
statistically significant. This finding supported the
notion that managing depression in heart failure
patients could improve their overall cardiovascular

health, highlighting the importance of integrating
mental health care with cardiovascular treatment in this
subgroup. For patients with coronary artery disease, the
mean effect size was around 0.925, with a confidence
interval from 0.85 to 1.00. This suggested a modest
benefit of depression treatments in reducing adverse
outcomes. However, the upper bound of the confidence
interval reaching 1 implied less certainty about the
effectiveness compared to heart failure patients. The
closeness of the effect size to 1 also suggested that the
potential benefits might not be statistically significant,
indicating that depression treatments might have a
limited impact on cardiovascular outcomes for CAD
patients, or that other underlying factors could be
influencing these outcomes.

Funnel Plot with Pseudo 95% Confidence Limits

Standard Error

0.4 0.6

0.8 1.0
Effect Size (Risk Ratio/HR/OR)

1.2 1.4

Figure 3. Funnel plot (red dashed lines represent about pseudo 95% confidence limits)

Subgroup Analysis: Mean Effect Sizes with 95% Confidence Intervals

Older Patients (= 65 years)

Psychotherapy vs. Pharmacotherapy

Coronary Artery Disease (CAD) Patients

Heart Failure (HF) Patients

0.7

09 1.0 1.1 1.2 1.3
Mean Effect Size (OR or HR)

Figure 4. Subgroup analysis shows the sizes of medium effect with 95% reliability for different patient groups and types of treatment

The analysis comparing psychotherapy to
pharmacotherapy revealed a mean effect size of
approximately 0.724, with a confidence interval
between 0.65 and 0.80. This effect size, being
significantly below 1, suggested that psychotherapy was
more effective than pharmacotherapy in reducing
adverse outcomes associated with depression among
cardiovascular patients. The confidence interval did not
cross 1, which confirmed that this finding was

statistically  significant. = This indicated that
psychotherapy might be a more favorable treatment
option for managing depression in cardiovascular
patients, potentially due to fewer side effects and better
patient adherence and engagement.

For older patients aged 65 and above, the mean effect
size was about 1.225, with a confidence interval ranging
from 1.10 to 1.35. An effect size above 1 suggested that
depression treatments in this subgroup might be
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associated with an increased risk of adverse outcomes.
The confidence interval being entirely above 1 indicated
that this increase was statistically significant. This
finding could mean that older patients are more
susceptible to side effects from antidepressants, or it
could reflect the influence of comorbidities and other
age-related factors that complicate treatment outcomes.
It suggested a need for caution when using certain
depression treatments in older adults and highlighted
the importance of tailored treatment strategies that
carefully weigh risks and benefits. In conclusion, the
subgroup analysis plot underscored the importance of
considering individual patient characteristics when
determining the best approach to depression treatment
in cardiovascular patients. The effect sizes illustrated
which subgroups might benefit most from these
treatments and where caution may be warranted,
providing guidance for more effective and safer clinical
practices.

Discussion

The present meta -analysis examined the effect of
depression treatments on cardiovascular consequences.
The purpose of the findings is to discover their clinical
concepts, and to provide a comprehensive
understanding of how various therapies of depression,
such as psychotherapy and drug therapy, on
cardiovascular health in different populations of
patients. The study showed that various types of
depression treatments, including psychotherapy and
drug therapy, have different effects on cardiovascular
consequences such as mortality, re -hospitalization, and
emergency department (ED).

According to the results, psychotherapy (e.g,
cognitive-behavioral therapy) was associated with a
significant reduction in adverse cardiovascular
outcomes. The effect size for psychotherapy was
consistently below 1, indicating a protective effect. The
results indicate that psychological interventions can
improve cardiovascular health by reducing stress,
enhancing emotional well-being, and promoting
adherence to medical treatments.10 In contrast,
pharmacotherapy, particularly  the use of
antidepressants, showed mixed results. While
antidepressants were effective in alleviating depressive
symptoms, they included an increased risk in terms of
adverse outcomes in certain subgroups, such as older
patients or those without clinical depression. This
suggests a need for caution when prescribing these
medications to patients with cardiovascular disease,
considering potential side effects and drug interactions.

The Egger's test was used for the asymmetry
statistical test in the funnel chart. Based on the results of
the Egger's test, it did not indicate a significant deviation

from zero (p> 0.05), which showed that there was no
strong evidence of the effects of small studies or
distribution bias in meta-analysis. This statistical result
supports the visual interpretation of the funnel design.
The combined results of the funnel plot, Egger’s test, and
the trim and fill method indicated that publication bias
was unlikely to have significantly affected the results of
the meta-analysis. The evidence suggested that the
findings were robust and reliable.

The subgroup analysis highlighted important
differences in treatment effectiveness based on patient
characteristics. For example, depression treatments
were more effective in patients with HF than in those
with CAD. The effect size for HF patients was
significantly below 1, suggesting a clear benefit, while
the effect size for CAD patients was closer to 1, indicating
a less pronounced effect.

The analysis also revealed that older patients (= 65
years) might experience more risks than benefits from
pharmacotherapy, as indicated by an effect size above 1.
This finding supports existing concerns about the use of
antidepressants in older adults, who are more
susceptible to medication side effects, including
bleeding, hyponatremia, and falls.11

The comparison between psychotherapy and
pharmacotherapy showed that psychotherapy was
generally more effective in reducing adverse
cardiovascular outcomes. The mean effect size for
psychotherapy was significantly lower than for
pharmacotherapy, indicating a stronger protective
effect. This difference could be attributed to the absence
of medication-related side effects in psychotherapy and
its potential to address underlying psychological and
behavioral factors contributing to cardiovascular risk.
The study on the impact of mental health treatment on
re-hospitalizations, ED visits, and all-cause mortality,
with effect sizes (RR/OR/HR) of 0.285, 0.30, and 0.34
respectively, indicates a strong protective effect of
mental health interventions, aligning with prior findings
those psychological therapies can reduce adverse
cardiovascular outcomes.10

This effect is consistent across older studies, such as
O’Connor et al.8 and Brouwers et al.9, which reported
higher risks associated with mortality in HF patients
when untreated or inadequately treated for
depression.39-40

This finding emphasizes the importance of
considering non-pharmacological approaches in
managing depression among cardiovascular patients,
especially for those at higher risk of adverse effects from
medications. The results suggest that a more tailored
approach to treating depression in patients with
cardiovascular disease is warranted. Clinicians should
consider the patient's cardiovascular status, age, and
comorbidities when selecting a treatment strategy.
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Psychotherapy may be preferred for patients at higher
risk of medication side effects or those with heart
failure, where the benefits of psychological support
appear substantial. These results underscore the
importance of a personalized approach to treatment,
considering the patient's overall health status and
potential risks associated with different therapeutic
options. Overall, the study provided valuable insights
into optimizing depression treatment strategies for
patients with cardiovascular disease.

Conclusion

The present meta -analysis provided valuable
insights on the effectiveness of psychotherapy and drug
therapy in depression management among patients with
heart disease. The findings showed that while both
therapeutic methods can be effective, their effects vary
depending on the patient's properties, the type of
cardiovascular disease, and specific therapies.
Psychotherapy appeared as a more effective and safer
option for many patients, especially heart failure and
younger patients, because of its protective effect on
cardiovascular consequences and lack of side effects
related to the drug. Comparing our findings with recent
studies over the past four years showed a strong
alignment with the currentliterature and reinforced our
results. Both our analysis and recent studies have
highlighted the superiority of psychotherapy in
reducing cardiovascular risks and the potential risks of
medicine in specific subgroups. As a result, the study
emphasized the need for a personal approach to
managing depression in patients with cardiovascular
disease, prioritizing non -pharmaceutical interventions

References:

1. Ozden Tok O, Yilmaz Y, Kani AS, Guliyev El, Avcl BK, Yigit Z,
Balcioglu I, Ongen Z. Anxiety and depression status of patients
with heart failure. Pamu Med J]. 2022; 15(3): 619-26.
https://doi.org/10.31362/patd.1076241

2. Tekin I, Biiber I. Empowering self-management: exploring
self-care practices in heart failure patients. Pamu Med ]. 2022;
17(3): 456-467. https://doi.org/10.31362/patd. 1411566

3. Lechevallier-Michel N, Molimard M, Dartigues JF, Fabrigoule
C, Fourrier-Réglat A. Drugs with anticholinergic properties and
cognitive performance in the elderly: results from the PAQUID
Study. Br ] Clin Pharmacol. 2005; 59(2): 143-51.
https://doi.org/10.1111/j.1365-2125.2004.02232.x

4. Murks C, Lavelle R, Besser SA, Nguyen A. Does
Anticholinergic Effect of Heart Failure Medications Contribute
to Cognitive Dysfunction?. ] Heart and Lung Transplan. 2022;
41(4): S444.

5. Salyer ], Sargent L, Tirado C, Flattery MP, Shah KB.
Anticholinergic burden and cognitive impairment in patients
with heart failure. ] Heart Lung Transplant. 2019; 38 (4): S299.

if appropriate and carefully evaluated the risks and
benefits of drug therapy. These findings can guide
physicians to optimize therapeutic strategies to improve
mental health and cardiovascular consequences, and
ultimately increase the quality of life of patients with
depression and heart disease. Finally, it is suggested that
further research be done to improve these strategies
and ensure the best results for all patients.

Limitations

The variation in definitions, measurement tools, and
reporting standards limited the ability to synthesize
results consistently. Second, the quality of evidence was
not formally assessed using the GRADE framework,
making it difficult to determine the overall confidence in
the findings. Furthermore, limited access to unpublished
data may have introduced publication bias, as studies
with non-significant results are less likely to be
available, potentially affecting the accuracy and
completeness of the review.
Conflict of Interest

The authors declare no conflict of interest.
Financial Support

This research received no external funding.
Ethics and RCT code

Not applicable
Authors Contributions

AR set up the main idea and investiganting the
obtained results. The discussion part of the article was
written by S.R.V and S.K.K. Besides, F.R. reviewed, made
necessary corrections and approved. In addition, all
authors discussed the entire study and approved its final
version.

6. Sargent L, Flattery M, Shah K, Price ET, Tirado C, Oliveira T,
Starkweather A, Salyer ]. Influence of physiological and
psychological factors on cognitive dysfunction in heart failure
patients. Appl Nurs Res. 2020; 56(1): 151375.
https://doi.org/10.1016/j.apnr.2020.151375

7. Shaukat A, Habib A, Lane KA, Shen C, Khan S, Hellman YM,
Boustani M, Malik AS. Anticholinergic medications: an
additional contributor to cognitive impairment in the heart
failure population?. Drugs Aging. 2014; 31(1): 749-54.
https://doi.org/10.1016/j.cardfail.2013.06.218

8. 0'Connor CM, Jiang W, Kuchibhatla M, Silva SG, Cuffe MS,
Callwood DD, Zakhary B, Stough WG, Arias RM, Rivelli SK,
Krishnan R. Safety and efficacy of sertraline for depression in
patients with heart failure: results of the SADHART-CHF
(Sertraline Against Depression and Heart Disease in Chronic
Heart Failure) trial. ] Amer College Cardiol. 2010; 56 (9): 692-
9. https://doi.org/10.1016/j.jacc.2008.08.047

9. Brouwers C, Christensen SB, Damen NL, Denollet ], Torp-
Pedersen C, Gislason GH, Pedersen SS. Antidepressant use and


http://dx.doi.org/10.22034/jehc.14.1.41
https://intjmi.com/article-1-1309-en.html

Page 10 of 11

[ Downloaded from intjmi.com on 2025-12-01 ]

[ DOI: 10.22034/jehc.14.1.41 ]

Journal of Emergency Health Care. 2025;14(1):41

risk for mortality in 121,252 heart failure patients with or
without a diagnosis of clinical depression. Int ] Cardiol. 2016;
203:867-73.

10. Doyle F, Conroy R, McGee H. Challenges in reducing
depression-related mortality in cardiac populations:
cognition, emotion, fatigue or personality?. Heal Psychol Rev.
2007; 1 (2): 137-72.  https://doi.org/10.1097/
PSY.0b013e3181c6bd8b

11. Coupland C, Dhiman P, Morriss R, Arthur A, Barton G,
Hippisley-Cox ]. Antidepressant use and risk of adverse
outcomes in older people: population based cohort study. Bmj.
2011; 2: 343. https://doi.org/10.1136 /bmj.d4551

12. Hoaglin DC. Misunderstandings about Q and ‘Cochran's Q
test'in meta-analysis. Statistics in medicine. 2016;35(4):485-
95.

13. Laliman V, Roiz ]. Frequentist approach for detecting
heterogeneity in meta-analysis pair-wise comparisons:
enhanced g-test use by using 12 and H2 statistics. Value in
Health. 2014 Nov 1;17(7):A576.

14. Pambabay-Calero ]], Bauz-Olvera SA, Nieto-Librero AB,
Galindo-Villardon MP, Hernandez-Gonzalez S. An alternative
to the cochran-(q) statistic for analysis of heterogeneity in
meta-analysis of diagnostic tests based on hj biplot.
Investigacion operacional. 2018 Dec 1;39(4):536-45.

15. Cohen JF, Chalumeau M, Cohen R, Korevaar DA, Khoshnood
B, Bossuyt PM. Cochran's Q test was useful to assess
heterogeneity in likelihood ratios in studies of diagnostic
accuracy. Journal of clinical epidemiology. 2015 Mar
1;68(3):299-306.

16. Pereira TV, Patsopoulos NA, Salanti G, Ioannidis JP. Critical
interpretation of Cochran's Q test depends on power and prior
assumptions about heterogeneity. Research Synthesis
Methods. 2010 Apr;1(2):149-61.

17. Veroniki AA, Jackson D, Viechtbauer W, Bender R, Bowden
], Knapp G, Kuss O, Higgins JP, Langan D, Salanti G. Methods to
estimate the between-study variance and its uncertainty in
meta-analysis. Research  synthesis methods. 2016
Mar;7(1):55-79.

18. Hu D, Wang C, O’Connor AM. A likelihood ratio test for the
homogeneity of between-study variance in network meta-
analysis. Systematic reviews. 2021 Dec 9;10(1):310.

19. Craig Aulisi L, Markell-Goldstein HM, Cortina JM, Wong CM,
Lei X, Foroughi CK. Detecting gender as a moderator in meta-
analysis: The problem of restricted between-study variance.
Psychological Methods. 2023 Aug 10.

20. Albayyat RH, Aljohani HS, Alnagar DK. A new estimator of
between study variance of standardized mean difference in
meta-analysis. PloS one. 2024 Nov 1;19(11):e0308628.

21. Liu Z, Al Amer FM, Xiao M, Xu C, Furuya-Kanamori L, Hong
H, Siegel L, Lin L. The normality assumption on between-study
random effects was questionable in a considerable number of
Cochrane meta-analyses. BMC medicine. 2023 Mar
29;21(1):112.

22. Bai W, Chen P, Cai H, Zhang Q, Su Z, Cheung T, Jackson T,
Sha S, Xiang YT. Worldwide prevalence of mild cognitive
impairment among community dwellers aged 50 years and
older: a meta-analysis and systematic review of epidemiology
studies. Age and ageing. 2022 Aug;51(8):afac173.

23. Manly JJ, Jones RN, Langa KM, Ryan LH, Levine DA,
McCammon R, Heeringa SG, Weir D. Estimating the prevalence
of dementia and mild cognitive impairment in the US: the 2016
health and retirement study harmonized cognitive assessment
protocol project. JAMA neurology. 2022 Dec 1;79(12):1242-9.

24.YouY, Liu Z, Chen Y, Xu Y, Qin ], Guo S, Huang ], Tao J. The
prevalence of mild cognitive impairment in type 2 diabetes
mellitus patients: a systematic review and meta-analysis. Acta
diabetologica. 2021 Jun;58(6):671-85.

25. Whittaker AL, George RP, O’Malley L. Prevalence of
cognitive impairment following chemotherapy treatment for
breast cancer: a systematic review and meta-analysis.
Scientific reports. 2022 Feb 8;12(1):2135.

26. Gj@ra L, Strand BH, Bergh S, Borza T, Braekhus A, Engedal
K, Johannessen A, Kvello-Alme M, Krokstad S, Livingston G,
Matthews FE. Current and future prevalence estimates of mild
cognitive impairment, dementia, and its subtypes in a
population-based sample of people 70 years and older in
Norway: the HUNT study. Journal of Alzheimer’s Disease. 2021
Feb 2;79(3):1213-26.

27.Carmin CN, Ownby RL, Fontanella C, Steelesmith D, Binkley
PF. Impact of mental health treatment on outcomes in patients
with heart failure and ischemic heart disease. Journal of the
American Heart Association. 2024 Apr 2;13(7):e031117.

28. Nielsen RE, Banner J, Jensen SE. Cardiovascular disease in
patients with severe mental illness. Nature Reviews
Cardiology. 2021 Feb;18(2):136-45.

29. Solmi M, Fiedorowicz ], Poddighe L, Delogu M, Miola A,
Hgye A, Heiberg IH, Stubbs B, Smith L, Larsson H, Attar R.
Disparities in screening and treatment of cardiovascular
diseases in patients with mental disorders across the world:
systematic review and meta-analysis of 47 observational
studies. American Journal of Psychiatry. 2021 Sep
1;178(9):793-803.

30. Vom Hofe I, Stricker BH, Vernooij MW, Ikram MK, Ikram
MA, Wolters FJ. Antidepressant use in relation to dementia
risk, cognitive decline, and brain atrophy. Alzheimer's &
Dementia. 2024 May;20(5):3378-87.

31. Lambert AM, Parretti HM, Pearce E, Price M], Riley M, Ryan
R, Tyldesley-Marshall N, Avsar TS, Matthewman G, Lee A,
Ahmed K. Temporal trends in associations between severe
mental illness and risk of cardiovascular disease: A systematic
review and meta-analysis. PLoS Medicine. 2022 Apr
19;19(4):e1003960.

32. Andrade C. How to understand the 95% confidence interval
around the relative risk, odds ratio, and hazard ratio. The
Journal of Clinical Psychiatry. 2023;84(3).

33. Colnet B, Josse ], Varoquaux G, Scornet E. Risk ratio, odds
ratio, risk difference.. Which causal measure is easier to
generalize?. arXiv preprint arXiv:2303.16008. 2023 Mar 28.


http://dx.doi.org/10.22034/jehc.14.1.41
https://intjmi.com/article-1-1309-en.html

Page 11 of 11

[ Downloaded from intjmi.com on 2025-12-01 ]

[ DOI: 10.22034/jehc.14.1.41 ]

Journal of Emergency Health Care. 2025;14(1):41

34. Labrecque JA, Hunink MM, Ikram MA, Ikram MK. Do case-
control studies always estimate odds ratios?. American journal
of epidemiology. 2021 Feb;190(2):318-21.

35. Wang Y, Wang W, Wang M, Shi ], Jia X, Dang S. A meta-
analysis of statin use and risk of hepatocellular carcinoma.
Canadian Journal of Gastroenterology and Hepatology.
2022;2022(1):5389044.

36. Schulten SF, Claas-Quax M], Weemhoff M, van Eijndhoven
HW, van Leijsen SA, Vergeldt TF, IntHout ], Kluivers KB. Risk
factors for primary pelvic organ prolapse and prolapse
recurrence: an updated systematic review and meta-analysis.
American Journal of Obstetrics and Gynecology. 2022 Aug
1;227(2):192-208.

37. Liang X, Huang Y, Han X. Associations between coronary
heart disease and risk of cognitive impairment: a meta-
analysis. Brain and behavior. 2021 May;11(5):e02108.

38. Liblik K, Kearn N, Sirwani B, Alavi N, Johri A. Female Risk
Factors For Post-Infarction Depression And Anxiety:
Intervention (Frida-I) Study. Canadian Journal of Diabetes.
2023 Nov 1;47(7):5S8-9.

39. Basile C, Parlati AL, Paolillo S, Marzano F, Nardi E, Chirico
A, Buonocore D, Colella A, Fontanarosa S, Cotticelli C, Marchesi
A. Depression in heart failure with reduced ejection fraction,
an undervalued comorbidity: an up-to-date review. Medicina.
2023 May 15;59(5):948.

40. Herrmann-Lingen C. Treating depression in patients with
heart failure: what is (not) recommended?. European Journal
of Preventive Cardiology. 2022 Nov 1;29(16):2137-9.


http://dx.doi.org/10.22034/jehc.14.1.41
https://intjmi.com/article-1-1309-en.html
http://www.tcpdf.org

