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Background: Depression commonly occurs in heart failure patients, and
negatively influences quality of life and disease prognosis. This study explored
heart failure and depression-related research from a bibliometric perspective.

Methods: Relevant publications were searched on June 24, 2022. The Bibliometrix
package in R was used to conduct quantitative analyses including the trends in
publications, and related countries, articles, authors and keywords. VOSviewer
software was used to conduct the visualization map on co-word, co-author, and
institution co-authorship analyses. CiteSpace software was used to illustrate the
top keywords with citation burst.

Results: A total of 8,221 publications in the heart failure and depression-
related research field were published between 1983 and 2022. In this field, the
United States had the most publications (N=3,013; 36.65%) and highest total
citation (N=149, 376), followed by China, Germany, ltaly and Japan. Author
Moser and Duke University were the most productive author and institution,
respectively. Circulation is the most influential journal. Apart from “heart failure”
and “depression,” “quality of life,” "mortality” and “myocardial infarction” were the
most frequently used keywords in this research area; whereas more recently, “self
care” and "anxiety” have been used more frequently.

"o

Conclusion: This bibliometric analysis showed a rapid growth of research related
to heart failure and depression from 1989 to 2021, which was mostly led by
North America and Europe. Future directions in this research area include issues
concerning self-care and anxiety about heart failure. As most of the existing
literature were published in English, publications in other languages should
be examined in the future.

depression, bibliometrics, hotspots, heart failure, cardiac failure
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1. Introduction

Heart failure is a complicated clinical syndrome (1) usually caused
by cardiovascular and chronic obstructive pulmonary disease (2). An
epidemiological study (2) found that more than 64 million patients
suffered from heart failure of different severity globally, associated
with a heavy economic burden of over 346 billion US dollars. Due to
the pathological changes in cardiac structure or function (3, 4),
patients with heart failure usually experience distress such as dyspnea,
edema, nocturnal dyspnea, fatigue, and exercise intolerance, which
could impact on patients’ daily living (4) and socialization (5), and
even result in mental health problems such as depression.

Heart failure in patients is associated with a higher risk of
depression (3, 6). A systematic review and meta-analysis indicated
that 41.9% of heart failure patients suffered from depression, and
28.1% had moderate to severe depression (7). The prevalence of
depression is also related with the severity of heart failure. For
instance, the prevalence of depression was 54.7% among patients
diagnosed with stage III and stage IV heart failure according to the
New York Heart Association (NYHA) classification, which was higher
than the figure (32%) in those with stage I and II heart failure (7). In
addition, depression is a significant risk factor for increased morbidity
(8) and mortality among heart failure patients (9-11). The mortality
risk in heart failure patients with depression was more than 50% (11)
to twice (12) higher than in heart failure patients without depression,
which is not surprising given that depression could affect physiological
(13, 14) and behavioral systems (1). Depression could trigger the
neuro-hormonal activation via increasing the activity of the
hypothalamic-pituitary—-adrenal axis, resulting in hypercortisolemia,
arrhythmias,
inflammatory markers-cytokines release (13, 14), all of which might

high blood pressure, hypercoagulability and
negatively influence the prognosis of heart failure. Furthermore,
depression could adversely affect heart failure patients’ treatment
adherence (15), functional status, self-care ability (16), social support
(8, 17), and quality of life (18-20).

Heart failure patients with comorbid depression were found to
have a high burden on their caregivers (21) and frequent
hospitalizations, resulting in 22% (22) to 30% (23) increased cost to
the health care system. Although the European Society of Cardiology
(ESC) and American Heart Association (AHA) guidelines for heart
failure recommend early detection of depression among heart failure
patients during hospitalization and follow-up (1, 4), implementation
in clinical practice remains challenging. Identifying depression in
heart failure patients is difficult due to their overlapping symptoms
such as sleep disturbance, fatigue, and loss of appetite (8, 15, 24).
Moreover, the effectiveness of antidepressants on depressed patients
with heart failure remains unclear (8). Several meta-analyses on
non-pharmacological therapies, such as exercise training (25),
psychological interventions (26) and cognitive-behavioral therapy
(27), showed positive effects on depressive symptoms (depression
hereafter) among heart failure patients. Hence, providing an overall
perspective on the research related to heart failure and depression is
vital for understanding the current development, hotspots and
frontiers in this healthcare research field. However, the information in
this ‘areas’ is still lacking.

Bibliometrics is a widely used scientific method to examine
research development (28), and can help researchers assess the
scientific information rapidly, and provide reliable and practical
knowledge development in a specific research field (28, 29).
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Bibliometrics perform quantitative and qualitative analyses on
different characteristics of scientific publications, and then provide a
comprehensive overview of the current development, hotspots, and
emerging trends in the particular field by identifying the frequency of
publications, citations, and commonly used keywords (30, 31).
Moreover, bibliometrics could distinguish the cooperative
relationships between countries, institutions, and authors, which
provide valuable information on knowledge clusters to researchers
with structural networks (29). Therefore, bibliometrics may empower
researchers to identify the research gap and develop new ideas that can
contribute new directions in the respective field (30). With the rapid
development in psycho-cardiology, the number of publications related
to this field has increased steadily (32). To date, several bibliometric
analyses on various psycho-cardiology topics have been published. For
instance, one study examined the trend of 157 publications on atrial
fibrillation and depression published between 2001 and 2021 (33),
while another study examined 8,073 articles published between 2004
and 2020 on coronary heart disease and depression/anxiety (34).
However, no bibliometric analysis of the research on heart failure and
depression has been published. To fill this gap, this study
comprehensively explored the patterns of research on heart failure and

depression from the perspective of bibliometric analysis.

2. Methods
2.1. Data acquisition and search strategy

Web of Science (WoS) is one of the most commonly used databases
for the purpose of bibliometric analysis (35-37). With about 12,000
academic journals and accessible and informative bibliometric
indicators, WoS provides the most complete and dependable data for
bibliometric analysis (38, 39). For this study, the Sciences Citation
Index (SSCI) and Science Citation Index Expanded (SCI-expended) in
the Web of Science Core Collection database (WoSCC) were searched
from their inception dates to June 24, 2022. Search terms were based
on the Medical Subject Headings (MeSH) terms and relevant
publications on heart failure and depression, including: (TS=heart
failure*” OR “Cardiac Failure*” OR “Heart Decompensation*” OR
“Decompensation, Heart” OR “Right-Sided Heart Failure” OR “Right
Sided Heart Failure” OR “Myocardial Failure*” OR “Congestive Heart
Failure” OR “Left-Sided Heart Failure” OR “Left Sided Heart Failure”
OR “HF” OR “Chronic heart failure” OR “Acute heart failure) AND
(TS="“depress*” OR “Symptom, Depressive’ OR “Symptoms,
Depressive” OR “Emotional Depression” OR “Depression, Emotional”
OR “major depress*” OR “unipolar depress*” OR “depress*, major” OR
“recurrent depressive disorder” OR “single episode depressive
disorder”). The types of literature included reviews and original
articles, with no limitation in the language of the publication. Figure 1
shows the flow chart of data collection.

2.2. Data analysis

The software of R version 4.2.1 (40), VOSviewer version 1.6.18
(41), and Citespace version 6.1.R2 (42) and the bibliometric website
were used for the bibliometric analysis.

The Bibliometrix package of R (40) was applied to perform
comprehensive quantitative and science mapping analysis on
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Data Collection

(N=8,221)

Database: SCI-EXPANDED, SSCI of WoScc
Search Strategy: #1 AND #2

Study type: Review Articles/ Articles
Retrieval time: Inspection-June 24, 2022

PN

#1(TS="heart failure*” OR “Cardiac Failure*” OR “Heart Decompensation*"
OR “Decompensation, Heart” OR "Right-Sided Heart Failure” OR “Right
Sided Heart Failure” OR “Myocardial Failure*” OR “Congestive Heart Failure”
OR "Left-Sided Heart Failure” OR "Left Sided Heart Failure” OR "HF"OR
“Chrenic heart failure” OR “Acute heart failure”)

#2(TS="depress*" OR “Symptom, Depressive” OR “Symptoms, Depressive”
OR “Emotional Depression” OR “Depression, Emotional” OR “major
depress®*” OR “unipolar depress*” OR “depress*, major” OR “recurrent
depressive disorder” OR “single episode depressive disorder”)

VA WN =

Performance analysis (R)

Trends of publications
Countries

Journals

Authors & Institutions
Citations

Keywords

Data Analysis

1.

wi & W N

Science mapping (VOSviewer, R, bibliometric website,

Citespace)

Collaboration relationship between countries
Co-word analysis (cluster analysis)
Co-author analysis

Institution co-authorship analysis

Author-institution-keyword analysis

FIGURE 1
Flowchart of data collection and study design.

bibliometric research. In this study, Bibliometrix was used to (1)
analyze the bibliometric indicators, including the trends of
publications, and related countries, journals, articles, authors &
institutions, keywords, and citations; (2) estimate the frequency of
international collaborative relationships between countries; (3)
identify the relationships between authors, institutions and keywords
by using the three-field plot. The number of annual articles on the
research field of heart failure and depression between 2022 and 2030
was predicted by linear regression analysis (43, 44) using R (45), and
the visualization map of collaborative relationships between countries
was analyzed by a free online bibliometric website.'

VOSviewer program is a commonly used scientific visual mapping
tool based on the distance method by bibliometric indicators (46). The
node size shows the strength of indicators such as the number of
publications or frequency of keywords; the link between nodes
indicates the relationships between nodes such as institutions,
keywords and authors, which is evaluated by the total link strength.
Shorter distance between two nodes represents more substantial
relationship between the nodes, while colors indicate different
communities with closer associations (34, 38, 39, 47). Additionally,
VOSviewer software contains the function of the overlay visualization
map, which can interpret the transformation in the specific field of
research, with the color range from purple (previously), green to

1 https://bibliometric.com/
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yellow (recently) (47). VOSviewer software in this study was used to
illustrate the network and overlay visualization map on co-word
analysis, co-author analysis, and institution co-authorship analysis.

CiteSpace is a java application software used to utilize a dynamic
visualization map, analyze the directions and features of bibliographic
data (39) and provide critical analysis in the field of research
development (40). CiteSpace was used to illustrate the strongest
citation bursts of keywords during a specific period.

3. Results
3.1. Summary of publications

A total of 8,221 publications in the heart failure and depression
research field were identified, which were published between 1983 and
2022, and consisted of 7,376 original and 845 review articles. Among
these articles, most (7,964; 96.8%) were published in English, followed
by articles in German (84), Spanish (48), Russian (47), French (36),
Chinese (10), Japanese (7), Polish (6), Portuguese (6), Italian (3),
Turkish (2), and one article each in Dutch, Korea, Hungarian,
Slovenian, Icelandic and Serbian.

Figure 2 displays the upward trend in terms of the number of
articles published annually. The annual growth rate was 14.79%. The
first article was published in 1983, followed by a rapid growth in
publications from 1 to 91 (growth rate: 910%) between 1989 and 1991.
In the following decade, articles increased steadily to 164 in 2002
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(growth rate: 48%), whereas in the following two decades, the number
of articles increased to 469 by 2021. Figure 2 illustrates the predicted
growth trend of the article from 2022 to 2030, according to the
generalized linear model used to measure the relationship between the
annual numbers of articles and publication year (by excluding the
period from 1984 to 1988 when there were no publications, and also
2022), with the fitness of predicted model (R*=0.9708). The predicted
result revealed a stable growth trend; with the expected number to
be 574 in 2030. Supplementary Table S1 shows the details of
the prediction.

3.2. The most productive countries

In case where only corresponding authors were included, a total
of 106 countries contributed to the publications on heart failure and
depression. Table 1 shows the top 10 most productive countries on
research related to heart failure and depression. The most productive
country was the United States, which accounted for 36.65% of the total
publications [N=3,013; Total Citation (TC) =149,376], followed by

600 1
400 1
n
[0}
S
t
<< 2001
R2=0.9708
04 ¢
1990 2000 2010 2020 2030
Year
FIGURE 2
Number of annual articles on heart failure and depression by years.

10.3389/fpsyt.2023.1086638

China (N=570; 6.93%; TC=8,093), Germany (N=534; 6.50%;
TC=16,062), Italy (N=384; 4.67%; TC=14,055), and Japan (N =335;
4.07%; TC=7,677). The publications from the remaining countries
contributed less than 4% of the total number of articles. Figure 3
shows the collaborative research between countries of all authors on
heart failure and depression. International collaborations on the
related research field is widely spread across North America,
European, Asia and Oceania. The United States is the most active
country cooperating with other countries, particularly with Canada
(frequency=118), followed by China (frequency=115) and the
United Kingdom (frequency =107).

3.3. The most productive institutions and
cooperation

In total, 6,667 institutions contributed to the research on heart
failure and depression. Figure 4 summarizes the top 10 institutions
with the most publications, with 8 of the top 10 institutions being
located in the United States, while one is located each in the
Netherland and Sweden. The top 3 most productive institutions on
heart failure and depression research were Duke University (N=309),
Harvard University (N =236), and the University of California San
Francisco (N=236). The co-authorship analysis between different
institutions evaluated the underlying collaborative relationship. As
shown in Supplementary Figure S1A, with a minimum number of 60
publications in each institution, the size of the node presents the
number of articles, and the color indicates different communities.
Forty institutions were included covering four communities in the
network visualization map, which represented stable scientific
collaborations between institutions. Duke University’s research team
was placed in the center of the map and closely connected with all
other communities, with the largest total link strength of 174.

Institution co-authorship analysis of research on heart failure and
depression could outline the transformative cooperation over time as
displayed in Supplementary Figure S1B, with the color indicating the
average publication year in the specific research field. The visualization
marked in purple reveals the average publication year of institutions
that started earlier, while the green to yellow represents the average
publication year of the institutions that began more recently. Research

TABLE 1 Top 10 most productive countries on research related to heart failure and depression.

SCR Country Articles Percent TC AAC SCP MCP MCP_Ratio
1 United States 3,013 36.65% 149,376 49.58 2,583 430 0.14
2 China 570 6.93% 8,093 14.20 471 99 0.17
3 Germany 534 6.50% 16,062 30.08 402 132 025
4 Ttaly 384 4.67% 14,055 36.60 290 94 0.24
5 Japan 335 4.07% 7,677 22.92 306 29 0.09
6 Canada 316 3.84% 13,449 42.56 226 90 0.28
7 Netherlands 314 3.82% 14,893 47.43 195 119 037
8 United Kingdom 287 3.49% 15,473 53.9 191 96 033
(UK)
9 France 195 2.37% 7,810 40.0 146 49 025
10 Sweden 195 2.37% 4,886 25.0 123 72 037

SCR: Standard Competition Ranking; TC: Total Citations; AAC: Average Article Citations; SCP: Single Country Publications; MCP: Multiple Country Publications.
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FIGURE 3
The collaborative research between countries on heart failure and depression.
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FIGURE 4
Top 10 institutions with most publications in heart failure and
depression.

teams in both Harvard University and University of California Los
Angeles started the specific field of research in early 2010, followed by
research teams in Duke University which started between 2010 and
2011. The University of Kentucky and Linkoping University have
conducted research on heart failure and depression more recently than
other institutions. Further, Harvard University (N=177, average
publication year=2003) and University of California Los Angeles
(N=128, average publication year=2009) had more publications in
earlier periods.

3.4. The higher-impact journals

Altogether, 8,221 articles on heart failure and depression were
published in 1,774 journals. Table 2 shows the top 10 journals with a
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total number of publications of 1,317, accounting for 16% of the total
publications. Based on the categories in Journal Citation Report
(JCR), the majority of the top 10 journals was located in Q2 (50%),
followed by Q1 (30%) and Q3 (20%), with 90% of the journals being
classified as Cardiology and Cardiovascular Nursing. Most of the
top 10 journals were in the United States (7), followed by one each in
Ireland, the United Kingdom, Netherlands, respectively. The number
of articles published in the top 10 journals ranged from 100 to 184;
Circulation (2021 IF=39.918) was the most productive journal with
184 articles, followed by the American Journal of Physiology-Heart
and Circulatory Physiology (2021 IF =5.125) with 166 articles, and the
American Journal of Cardiology (2021 IF=3.133) with 160 articles.

3.5. The most influential authors and
institutions

A total number of 35,099 authors contributed to published articles
on heart failure and depression. Table 3 shows the top 10 most
productive authors with the number of publications, institution,
H-index, and total citations. Interestingly, 60% of the top 10 most
productive authors came from the institutions involving nursing.
Debra Moser was the most productive author from the University of
Kentucky, with 107 articles (H-index =36, TC=4,121), followed by
Johan Denollet from Tilburg University, with 68 articles (H-index=31,
TC=3,244), and Terry Lennie from University of Kentucky, with 67
articles (H-index=27, TC=1,954). Supplementary Figure S2A shows
the cooperative relationships between authors, based on the minimum
number of publications of 14 from each author. In the network
visualization map, 52 authors were presented involving 6 communities,
with each clustered around at least one productive author. The largest
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TABLE 2 Top 10 journals with most publications in the field of heart failure and depression.

SCR Sources Articles Country IF JCR
1 Circulation 184 United States 39.918 Q1
2 American Journal of Physiology-Heart and Circulatory Physiology 166 United States 5.125 Q2
3 American Journal of Cardiology 160 United States 3.133 Q3
4 Journal of the American College of cardiology 129 United States 27.203 Q1
5 Journal of Cardiovascular Nursing 126 United States 2.468 Q3
6 Journal of Cardiac Failure 122 United States 6.592 Q2
7 International Journal of Cardiology 112 Ireland 4.039 Q2
8 European Journal of Cardiovascular Nursing 109 United Kingdom 3.593 Q2
9 European Journal of Heart Failure 109 Netherlands 17.349 Q1
10 Plos One 100 United States 3.752 Q2

IE, impact factor (2021-2022); JCR-c, Journal Citation Reports category (2021).

TABLE 3 Top 10 most productive authors contributing to research related to heart failure and depression.

SCR Author Institution NP H-index TC
1 MOSER DK Moser, Debra K University of Kentucky (College of Nursing) 107 36 4,121
2 DENOLLET ] Denollet, Johan Tilburg University (Department of Medical and Clinical Psychology) 68 31 3,244
3 LENNIE TA Lennie, Terry A University of Kentucky (College of Nursing) 67 27 1,954
4 JAARSMA T Jaarsma Tiny Link6ping University (College of Nursing) 66 29 2,700
5 PEDERSEN SS University of Southern Denmark (Department of Psychology) 61 27 1,737
6 DHALLA NS University of Manitoba (College of Medicine) 54 25 2,584
7 STROMBERG A Link6ping University (College of Nursing) 47 21 1,544
8 CHUNG ML University of Kentucky (College of Nursing) 45 22 1,334
9 RIEGEL B University of Pennsylvania (School of Nursing) 45 28 3,314
10 BAEKEN C Eindhoven University of Technology (Department of Electrical Engineering) 44 21 2,506

NP: Number of publications.

node was Debra Moser, with the total link strength of 250, which is
connected to the communities of Tiny Jaarsma, Johan Denollet, and
Christopher Lee. The tendency towards co-authorship by time overlay
is shown in Supplementary Figure S2B.

3.6. Research hotspots

3.6.1. Most cited articles

Analysis of the most cited articles displays crucial information
about a specific research field, and the total citation (TC) numbers
reflects articles’” importance (34). Supplementary Table S2 lists the
top 10 most cited articles in the research field of heart failure and
depression with more than 1,000 citations, which were published
between 1994 and 2014. The top 10 most cited articles mainly focused
on chronic diseases and their comorbidities such as cardiovascular
diseases, pulmonary diseases and depression.

Pedersen and Saltin (49) published the most cited article
(TC=1,205) that summarized the evidence on different types and
strengths of exercise as a treatment to improve chronic diseases, such
as metabolic syndrome disease, cardiac disease and depression. The
second most cited article was published by Naylor et al. (50) that is a
randomized clinical trial study (TC=1,185) that found a positive
effect of nurse-centered discharge care plan on 363 hospitalized
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patients, including chronic heart failure and depression patients, to
reduce the readmission rate. The third most cited article (TC=1,132)
was a longitudinal cohort study conducted by Guccione et al. (48),
which showed that 7 aspects of functional limitations were
significantly related to stroke, and 5 aspects of functional limitations
were associated with depression and hip fracture.

3.6.2. Most frequent keywords

Keyword analysis could show the hotspots and trends in the
specific field of research. Among the 22,261 keywords extracted from
the 8,221 articles, the top 10 most frequently used keywords are listed
in Figure 5C, all of which have appeared more than 500 times,
including “heart failure” (N=3,393), “depression” (N =2,205), “quality
of life” (N=1,265), “mortality” (N=1,191), “myocardial infarction”
(N=2848), “disease” (N=788), “risk” (N=738), “prevalence” (N=658),
“anxiety” (N=631), “symptoms” (N=575).

Using a minimum number of 188 in keyword occurrences, there
were 50 most frequently occurring keywords which showed stable
associations consisting of 4 clusters in a network visualization map as
illustrated in Figure 5A. The larger the size of the node the more
occurrences of the keywords, while the link between two nodes shows
their connection, with the distance between them indicating the
strength of the connection. The keywords co-occurrence analysis
reflected the essential topics on heart failure and depression. Cluster
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1, in red color, focused on heart failure and cardiovascular diseases

» <«

such as “heart failure,” “myocardial infarction,” and “hypertension.”
Cluster 2, in green color, concentrated on treatments of heart failure
and depression, with frequently occurring keywords such as “quality
of life) “management,” and “outcomes.” Cluster 3, in blue color, was
located in the center of the network and focused on outcomes of heart
failure and depression, with the top keywords of “depression,”
“mortality;” and “anxiety.” Cluster 4, in yellow color, concentrated on
epidemiology related to heart failure and depression, with the main

»

keywords of “epidemiology,” “prevalence;” and “risk factors” However,
the hotspots of related research fields have changed over time as
shown in Figure 5B which illustrates the current tendency towards
heart failure and depression based on keywords analysis by time
overlay. The purple color presents the keywords widely used before
2008, whereas the yellow color presents those widely used from 2015
to present. The keyword “myocardial infarction” was predominantly
used from early 2008 to 2010, while “heart failure” has been widely
used since late 2010; the keywords “depression,” “quality of life,” and
“management” have been used more recently since 2014, which
indicate the current and future trend of research in this field.
Supplementary Figure S3 displays the relationships between
authors, institutions and keywords occurrence in the research field of
heart failure and depression. The research team of Debra Moser at
University of Kentucky, cooperated with the research team of the

10.3389/fpsyt.2023.1086638

University of California San Francisco and the University of California
Los Angeles frequently, with heart failure and depression as the
mutual keywords.

3.6.3. Keywords with citation burst

Figure 5D shows the top 20 keywords with the strongest citation
bursts. The keywords of “congestive heart failure” (1990-2006),
“dilated cardiomyopathy” (1990-2006), “sarcoplasmic reticulum”
(1991-2008), “failure” (1991-2007) and “conscious dog” (1991-2007)
presented as hotspots for along period in the past; whereas “self-care”
(2015-2022) and “anxiety” (2018-2022) have been used more recently,
which indicate the future hotspots in the research field of heart failure
and depression.

4. Discussion

To the best of our knowledge, this is the first bibliometric analysis
on heart failure and depression to explore the development of research
related to heart failure and depression over the past 33 years. The
number of articles published on heart failure and depression showed
an upward trend over the past decades. Previous bibliometric analysis
on coronary heart disease and depression (34) and psycho-
cardiological disease (32) also found growing trends over time, both
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Notes: The size of each node represents the frequency of a keyword, while the link between nodes indicates the relationship between nodes, with the
distance between them indicating the strength of the connection. The color indicates the co-occurrence of keywords (Figure 5A), while the color
change indicates the time change of keywords (Figure 5B). ‘Begin’ and ‘End’ refer to the start and end of the keyword emergence, respectively. Strength
is a measure of the intensity of the cited change. Red or blue bars represent time intervals. Red bars indicate bursts of citations (Figure 5D). (A) Network
visualization map of keywords co-occurrences on heart failure and depression. (B) Network visualization map of the current tendency towards heart
failure and depression based on keywords analysis. (C) Top 10 most frequent keywords. (D) Top 20 keywords with the strongest citations bursts.
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of which are consistent with our findings. The increasing interest in
the relevant research field is possibly associated with the growing
importance of mental health and social burden among patients with
chronic diseases (51). In addition, psycho-cardiology has gained
growing attention (72), probably reflecting the overlapping
pathophysiological mechanisms between psychosocial factors and
cardiovascular diseases (14).

The bibliometric analysis revealed that the most productive
countries (80%) are from North America and Europe such as the
United States, Canada, Germany, and Italy, which is consistent with
previous findings of bibliometric studies on depression and coronary
heart disease (34), atrial fibrillation (33), and psycho-cardiological
disease (32). Most of the productive countries are from high-income
countries with more research fundings in academic research
compared to other areas; for example, the United States, Germany,
France and United Kingdom were among the top contributing
countries in global research and development during the past two
decades (52). Moreover, the prevalence of cardiovascular patients
with depression appeared to be higher in high-income countries
compared to middle to lower-income countries (53), which may
increase academic attention in this area. Finally, the growth of
publications among developed countries may be related to the
location of key authoritative global organizations; for example, the
American Heart Association and the European Society of Cardiology,
both of which invested billions of funding in research to promote
evidence-based scientific guidelines to reduce the harm and burden
of cardiovascular diseases (54, 55).

The United States was the leading country in this research field of
heart failure and depression, with the largest number of publications
and citations, which is potentially associated with the level of support
for academic research. The US’s expenditure on medical and health
research development increased from approximately USD 6.54 billion
in 1983 to more than USD 60.15 billion in 2020 (56). The rapid growth
trend in the past decades could partly explain the highest proportion
of total publications in the United States. Other countries, such as
China, also contributed substantially to the heart failure and
depression research, possibly due to the increased research
expenditures. Over the period 2000 to 2019, China contributed 29%
of the growth in global research and development, with more than
10% annual growth (52). However, the total citations and annual
citations of publications in China were still lower than the several
European countries (e.g., Germany, Italy), which suggests that
research quality in China may take more time to improve as the
quantity of academic research increases. Additionally, there were less
international collaborations in China with other countries and
international institutions. In contrast, the international collaborations
in heart failure and depression research is strongly centered in the
United States; for instance, Duke University, located in the
United States, played a critical leading role in cooperation between
numerous institutions. Therefore, international collaboration in
research between countries and institutions outside the United States
should be enhanced.

Identifying current publishing trends in a specific research field
could identify the features of high-impact journals in the field (39).
In this study, 80% of the top 10 most productive journals are located
in the United States. Even though China and Japan were two of the
major countries in heart failure and depression research, no east
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Asian publishers are among the top 10 countries. Therefore, it is
necessary to improve the impact of academic journals in Asia. The
Journal impact factor is an important indicator of journal quality
based on citation frequency over time (57). Journal Citation Report
(JCR) is also widely used to evaluate the global impact of journals
based on the rank of journal impact factors divided into four
quartiles, ranging from the most influential (Q1) to the least
influential (Q4) journals (58). Circulation was the most influential
journal in heart failure and depression research, with the highest
impact factor and the most number of relevant publications in this
area. In contrast, 50% of the top 10 most productive journals had
an impact factor lower than 5, while 80% are in Q2 (50%) and
Q3 (20%).

In authorship analysis, research works of leading authors could
reflect the influential knowledge structure in a particular field (33).
The United States was predominant in terms of productive authors;
for instance, 6 out of the top 10 productive authors worked in the
United States. In addition, the research teams of Debra Moser, Tiny
Jaarsma, Susanne Pedersen, and Christopher Lee, who work in
nursing institutions in the United States, played the leading roles in
this research area as indicated by the collaborative authorship
communities on the network visualization map. The analysis of
cooperative relationships between productive research teams could
provide useful information to potential collaborators (59). The field
of psycho-cardiological diseases involves interdisciplinary treatment
and care provided by a multidisciplinary team including physicians,
nurses, psychologists, psychiatrists, and physiotherapist (32). Thus,
international collaboration between researchers from different
disciplines and countries should be strengthened to promote
research development.

Research hotspots may reflect academic topics in a specific
research field over a certain period, which is a critical indicator in
bibliometric analysis (60). The number of publication citations could
reflect academic influence. In this study, most cited articles focused
on chronic diseases such as cardiovascular diseases and depression.
The articles published by Pedersen and Saltin (49) and by Booth,
Roberts (61) that examined exercise effects on chronic disease were
among the top 10 most cited papers, reflecting the academic research
trends. Pedersen and Saltin (49) concluded that exercise as a
treatment could partly improve chronic diseases, while Booth,
Roberts (61) summarized the evidence that physical inactivity was a
significant cause of chronic diseases through alteration in the arterial
and endothelial system function. Thus, the most cited articles could
add to the knowledge development in the treatment of heart failure
and depression. For instance, a meta-analysis conducted by Tu, Zeng
(25) of 19 studies with 3,447 patients showed that depression could
improve following exercise training in heart failure patients, possibly
through improvements in neuro-hormonal or inflammatory systems
(62). Additionally, heart failure management guidelines by the AHA
(1) and ECS (4) recommended regular exercise as a routine
intervention to improve functional status and quality of life among
heart failure patients.

Keywords co-occurrence analysis is also a key indicator in
bibliometric analysis to provide the dominant and hot topics in a
specific research field (63). Apart from “heart failure” and “depression,”
other widely used keywords mainly focused on the comorbidities and
outcomes of heart failure and depression. In the analysis of
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co-occurrences of keywords clusters, each cluster had a main theme.
Cluster 1, in red color, tended to focus on the risk factors of heart
failure in terms of myocardial infarction and hypertension, which is
consistent with previous findings that diabetes (64), myocardial
infarction (65), hypertension (66), cardiomyopathy (67), depression
(8) were major potential causes of heart failure. Cluster 2, in green
color, mainly reflected the management and outcomes of heart failure

» «

and depression, such as “quality of life;” “self-care,” and “intervention.”
Previous research found that heart failure patients with depression
compared with those without depression often had poorer self-care,
higher rehospitalization, lower quality of life and higher mortality (3),
which might focus more attention on developing effective treatments
for heart failure patients with depression.

The analysis of the keywords with the highest citation bursts in a
specific research area during a period could provide an overview
regarding the research development in recent periods and speculate
the future trend of research direction (34). “Self-care” has been a
burst keyword since 2015 as it is an important prognostic factor in
heart failure patients (68). Self-care is important both in terms of
treatment adherence and health maintenance in heart failure (69)
often facilitated by specific education and support programs.
However heart failure patients with depression commonly exhibited
poor self-care behaviors (73) possibly due to a range of barriers.
Previous studies found that providing knowledge through face-to-
face education alone was insufficient to enhance self-care among
heart failure patients with depression (70) indicating that further
innovative approaches to improve self-care is needed for such
patients. In addition “anxiety” has been the recent strongest burst
keyword since 2018 which may be potentially associated with an
article published by Celano Villegas (15). The paper reported that
anxiety was linked to the development and progression of heart
failure due to increasing unhealthy behaviors inflammatory responses
and endothelial dysfunction. Further anxiety is negatively associated
with poor self-care among heart failure patients (68). Despite the
adverse effects of anxiety the management guidelines for heart failure
only recommended routine depression screening for heart failure
patients (1). Additionally it is challenging to make accurate diagnoses
of anxiety and depression among heart failure patients due to their
overlapping symptoms (15, 71). Consequently developing early
detection measures and effective treatments for heart failure patients
with depression or anxiety to improve their self-care is potentially an
important future research hotspot

There are several limitations to this study. First, following relevant
guidelines of bibliometric analysis (30) and previous studies (32-34),
literature search was performed based on the WoSCC database.
Although the WoSCC is one of the most influential and widely used
databases to obtain academic data in bibliometric analysis (34, 39), the
possibility of missing studies could not be excluded. Second, the vast
majority of publications were published in English which may have
led to selection bias, therefore, publications in other languages should
be analyzed in the future.

In summary, the study found that the number of publications
related to the research of heart failure and depression has rapidly
increased over the past three decades, reflecting the growing global
interest in this research field. The United States dominated the related
research area, with the highest number of publications and citations.
Debra Moser and Duke University were the most productive author
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and institution respectively, while Circulation was the most influential
journal. The collaboration between countries, institutions, and
researchers were mostly concentrated in the United States. The
keywords of “heart failure,” “depression” and “quality of life” were
research hotspots, while “self-care” and “anxiety” have attracted
increasing attention recently, which may represent hotspots for future
research. This bibliometric analysis on research related to heart
failure and depression provides a comprehensive perspective of the
current status and future trends for research in this field.

Data availability statement

The original contributions presented in the study are included in
the article/Supplementary material. Further inquiries can be directed
to the corresponding authors. Requests to access the datasets should
be directed to xyutly@gmail.com.

Author contributions

ML, PC, X-MX, and Y-TX: study design. ML, PC, GL, Y-FL, TS, and
GU: data collection, analysis and interpretation. ML, PC, and Y-TX:
drafting of the manuscript. CN: critical revision of the manuscript. All
authors contributed to the article and approved the submitted version.

Funding

The study was supported by the National Science and Technology
Major Project for investigational new drug (2018Z2X09201-014), the
Beijing Municipal Science & Technology Commission (No.
Z181100001518005), and the University of Macau (MYRG2019-
00066-FHS; MYRG2022-00187-FHS).

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.

Publisher’s note

All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated organizations,
or those of the publisher, the editors and the reviewers. Any product
that may be evaluated in this article, or claim that may be made by its
manufacturer, is not guaranteed or endorsed by the publisher.

Supplementary material

The Supplementary material for this article can be found online
at: https://www.frontiersin.org/articles/10.3389/fpsyt.2023.1086638/
full#supplementary-material

frontiersin.org


https://doi.org/10.3389/fpsyt.2023.1086638
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org
mailto:xyutly@gmail.com
https://www.frontiersin.org/articles/10.3389/fpsyt.2023.1086638/full#supplementary-material
https://www.frontiersin.org/articles/10.3389/fpsyt.2023.1086638/full#supplementary-material

Lam et al.

References

1. Heidenreich, PA, Bozkurt, B, Aguilar, D, Allen, LA, Byun, J], Colvin, MM, et al.
2022 AHA/ACC/HFSA guideline for the Management of Heart Failure: a report of the
American College of Cardiology/American Heart Association joint committee on
clinical practice guidelines. Circulation. (2022) 145:e895-€1032. doi: 10.1161/
CIR.0000000000001063

2. Lippi, G, and Sanchis-Gomar, F. Global epidemiology and future trends of heart
failure. AME Med J. (2020) 5:15. doi: 10.21037/amj.2020.03.03

3. Hamatani, Y, Iguchi, M, Ikeyama, Y, Kunugida, A, Ogawa, M, Yasuda, N, et al.
Prevalence, temporal change, and determinants of anxiety and depression in hospitalized
patients with heart failure. J Card Fail. (2022) 28:181-90. doi: 10.1016/j.
cardfail.2021.07.024

4. McDonagh, TA, Metra, M, Adamo, M, Gardner, RS, Baumbach, A, Bohm, M, et al.
2021 ESC guidelines for the diagnosis and treatment of acute and chronic heart failure.
Eur Heart J. (2021) 42:3599-726. doi: 10.1093/eurheartj/ehab368

5. Olano-Lizarraga, M, Wallstrom, S, Martin-Martin, J, and Wolf, A. Causes,
experiences and consequences of the impact of chronic heart failure on the person s
social dimension: a scoping review. Health Soc Care Community. (2022) 30:e842-58. doi:
10.1111/hsc.13680

6. Tsabedze, N, Kinsey, JLH, Mpanya, D, Mogashoa, V, Klug, E, and Manga, P. The
prevalence of depression, stress and anxiety symptoms in patients with chronic heart
failure. Int ] Ment Heal Syst. (2021) 15. doi: 10.1186/s13033-021-00467-x

7. Moradi, M, Doostkami, M, Behnamfar, N, Rafiemanesh, H, and Behzadmehr, R.
Global prevalence of depression among heart failure patients: a systematic review and
meta-analysis. Curr  Probl Cardiol. (2022) 47:100848. doi: 10.1016/j.
cpcardiol.2021.100848

8. Sbolli, M, Fiuzat, M, Cani, D, and O'Connor, CM. Depression and heart failure: the
lonely comorbidity. Eur ] Heart Fail. (2020) 22:2007-17. doi: 10.1002/ejhf.1865

9. Gathright, EC, Goldstein, CM, Josephson, RA, and Hughes, JW. Depression
increases the risk of mortality in patients with heart failure: a meta-analysis. ] Psychosom
Res. (2017) 94:82-9. doi: 10.1016/j.jpsychores.2017.01.010

10. Correll, CU, Solmi, M, Veronese, N, Bortolato, B, Rosson, S, Santonastaso, P, et al.
Prevalence, incidence and mortality from cardiovascular disease in patients with pooled
and specific severe mental illness: a large-scale meta-analysis of 3,211,768 patients and
113,383,368 controls. World Psychiatry. (2017) 16:163-80. doi: 10.1002/wps.20420

11. Sokoreli, I, de Vries, JJG, Pauws, SC, and Steyerberg, EW. Depression and anxiety
as predictors of mortality among heart failure patients: systematic review and meta-
analysis. Heart Fail Rev. (2016) 21:49-63. doi: 10.1007/s10741-015-9517-4

12. Rutledge, T, Reis, VA, Linke, SE, Greenberg, BH, and Mills, PJ]. Depression in heart
failure - a meta-analytic review of prevalence, intervention effects, and associations with
clinical outcomes. ] Am Coll Cardiol. (2006) 48:1527-37. doi: 10.1016/j.jacc.2006.06.055

13. Pina, IL, Di Palo, KE, and Ventura, HO. Psychopharmacology and cardiovascular
disease. ] Am Coll Cardiol. (2018) 71:2346-59. doi: 10.1016/j.jacc.2018.03.458

14. Thomas, SA, Chapa, DW, Friedmann, E, Durden, C, Ross, A, Lee, MCY, et al.
Depression in patients with heart failure: prevalence, pathophysiological mechanisms,
and treatment. Crit Care Nurse. (2008) 28:40-55. doi: 10.4037/ccn2008.28.2.40

15. Celano, CM, Villegas, AC, Albanese, AM, Gaggin, HK, and Huffman, JC.
Depression and anxiety in heart failure: a review. Harv Rev Psychiatry. (2018) 26:175-84.
doi: 10.1097/HRP.0000000000000162

16. Lawson, CA, Solis-Trapala, I, Dahlstrom, U, Mamas, M, Jaarsma, T, Kadam, UT,
et al. Comorbidity health pathways in heart failure patients: a sequences-of-regressions
analysis using cross-sectional data from 10,575 patients in the Swedish heart failure
registry. PLoS Med. (2018) 15:¢1002540. doi: 10.1371/journal.pmed.1002540

17. Friedmann, E, Thomas, SA, Liu, E Morton, PG, Chapa, D, Gottlieb, SS, et al.
Relationship of depression, anxiety, and social isolation to chronic heart failure
outpatient mortality. Am Heart J. (2006) 152:940:e1-8. doi: 10.1016/j.ahj.2006.05.009

18. AbuRuz, ME. Anxiety and depression predicted quality of life among patients with
heart failure. ] Multidiscip Healthc. (2018) 11:367-73. doi: 10.2147/JMDH.S170327

19. Baert, A, De Smedt, D, De Sutter, ], De Bacquer, D, Puddu, PE, Clays, E, et al.
Factors associated with health-related quality of life in stable ambulatory congestive
heart failure patients: systematic review. Eur ] Prev Cardiol. (2018) 25:472-81. doi:
10.1177/2047487318755795

20. Moradi, M, Daneshi, F, Behzadmehr, R, Rafiemanesh, H, Bouya, S, and Raeisi, M.
Quality of life of chronic heart failure patients: a systematic review and meta-analysis.
Heart Fail Rev. (2020) 25:993-1006. doi: 10.1007/s10741-019-09890-2

21. Mcllfatrick, S, Doherty, LC, Murphy, M, Dixon, L, Donnelly, P, McDonald, K, et al.
The importance of planning for the future': burden and unmet needs of caregivers' in
advanced heart failure: a mixed methods study. Palliat Med. (2018) 32:881-90. doi:
10.1177/0269216317743958

22. Husaini, BA, Taira, D, Norris, K, Adhish, SV, Moonis, M, and Levine, R. Depression
effects on hospital cost of heart failure patients in California: an analysis by ethnicity and
gender. Indian ] Community Med. (2018) 43:49-52. doi: 10.4103/ijcm.IJCM_151_17

Frontiers in Psychiatry

10

10.3389/fpsyt.2023.1086638

23. Sullivan, M, Simon, G, Spertus, ], and Russo, J. Depression-related costs in heart
failure care. Arch Intern Med. (2002) 162:1860-6. doi: 10.1001/archinte.162.16.1860

24. Warraich, HJ, Kitzman, DW, Whellan, DJ, Duncan, PW, Mentz, R], Pastva, AM,
et al. Physical function, frailty, cognition, depression, and quality of life in hospitalized
adults >= 60 years with acute decompensated heart failure with preserved versus
reduced ejection fraction. Circulation-Heart Failure. (2018) 11:e005254. doi: 10.1161/
CIRCHEARTFAILURE.118.005254

25.Tu, RH, Zeng, ZY, Zhong, GQ, Wu, WE, Lu, Y], Bo, ZD, et al. Effects of exercise
training on depression in patients with heart failure: a systematic review and meta-
analysis of randomized controlled trials. Eur | Heart Fail. (2014) 16:749-57. doi:
10.1002/ejhf.101

26. Albus, C, Herrmann-Lingen, C, Jensen, K, Hackbusch, M, Munch, N,
Kuncewicz, C, et al. Additional effects of psychological interventions on subjective and
objective outcomes compared with exercise-based cardiac rehabilitation alone in
patients with cardiovascular disease: a systematic review and meta-analysis. Eur J Prev
Cardiol. (2019) 26:1035-49. doi: 10.1177/2047487319832393

27. Peng, Y, Fang, ], Huang, W, and Qin, S. Efficacy of cognitive behavioral therapy for
heart failure. Int Heart ]. (2019) 60:665-70. doi: 10.1536/ih;j.18-408

28. Ellegaard, O, and Wallin, JA. The bibliometric analysis of scholarly production:
how great is the impact? Scientometrics. (2015) 105:1809-31. doi: 10.1007/
s11192-015-1645-z

29. Mukherjee, D, Lim, WM, Kumar, S, and Donthu, N. Guidelines for advancing
theory and practice through bibliometric research. J Bus Res. (2022) 148:101-15. doi:
10.1016/j.jbusres.2022.04.042

30. Donthu, N, Kumar, S, Mukherjee, D, Pandey, N, and Lim, WM. How to conduct
a bibliometric analysis: an overview and guidelines. J Bus Res. (2021) 133:285-96. doi:
10.1016/j.jbusres.2021.04.070

31.Song, Y, Chen, X, Hao, T, Liu, Z, and Lan, Z. Exploring two decades of research on
classroom dialogue by using bibliometric analysis. Comput Educ. (2019) 137:12-31. doi:
10.1016/j.compedu.2019.04.002

32.You, Y, Shou, X, Zhang, X, Fan, S, Chai, R, Xue, W, et al. Psycho-Cardiological
disease: a bibliometric review from 2001 to 2021. Front Cardiovasc Med. (2022)
9:890329. doi: 10.3389/fcvm.2022.890329

33. A, Y, Xing, Y, Yan, L, Ma, D, Gao, A, Xu, Q, et al. Atrial fibrillation and depression:
a bibliometric analysis from 2001 to 2021. Front Cardiovasc Med. (2022) 9:775329. doi:
10.3389/fcvm.2022.775329

34. Zhou, Y, Zhu, X-P, Shi, J-J, Yuan, G-Z, Yao, Z-A, Chu, Y-G, et al. Coronary heart
disease and depression or anxiety: a bibliometric analysis. Front Psychol. (2021) 12. doi:
10.3389/fpsyg.2021.669000

35. Birkle, C, Pendlebury, DA, Schnell, ], and Adams, J. Web of science as a data source
for research on scientific and scholarly activity. Quantitative Sci Stud. (2020) 1:363-76.
doi: 10.1162/qss_a_00018

36. Ellegaard, O. The application of bibliometric analysis: disciplinary and user
aspects. Scientometrics. (2018) 116:181-202. doi: 10.1007/s11192-018-2765-z

37.Zhu, ], and Liu, W. A tale of two databases: the use of web of science and Scopus
in academic papers. Scientometrics. (2020) 123:321-35. doi: 10.1007/s11192-020-03387-8

38. van Eck, NJ, Waltman, L, van Raan, AF, Klautz, R], and Peul, WC. Citation analysis
may severely underestimate the impact of clinical research as compared to basic
research. PLoS One. (2013) 8:€62395. doi: 10.1371/journal.pone.0062395

39. Wu, H, Li, Y, Tong, L, Wang, Y, and Sun, Z. Worldwide research tendency and
hotspots on hip fracture: a 20-year bibliometric analysis. Arch Osteoporos. (2021) 16:73.
doi: 10.1007/s11657-021-00929-2

40. Aria, M. Bibliometrix: an R-tool for comprehensive science mapping analysis. J
Informet. (2017) 11:959-75. doi: 10.1016/j.j0i.2017.08.007

41.van Eck, NJ, and Waltman, L. Software survey: VOSviewer, a computer program
for bibliometric mapping. Scientometrics. (2010) 84:523-38. doi: 10.1007/
s11192-009-0146-3

42. Chen, C. Chapter 3 getting stated with CiteSpace. New York: CiteSpace: A Practical
Guide for Mapping Scientific Literature (2016). 35 p.

43. Demir, E, and Yasar, E.)Ozkoqak, V., Yildirim, E., and Yildirim, E. Journal of
Forensic and Legal Medicine. (2019). 69,:101885, doi: 10.1016/j.jlm.2019.101885 The
evolution of the field of legal medicine: A holistic investigation of global outputs with
bibliometric analysis.

44. Kutluk, MG, and Danis, A. Bibliometric analysis of publications on pediatric
epilepsy between 1980 and 2018. Childs Nerv Syst. (2020) 37:617-26. doi: 10.1007/
500381-020-04897-9

45. Faraway, JJ. Practical regression and Anova using R. Bath: University of Bath (2002).

46. van Eck, NJ, and Waltman, L. Measuring scholarly impact. Germany: SpringerLink
(2014).

frontiersin.org


https://doi.org/10.3389/fpsyt.2023.1086638
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org
https://doi.org/10.1161/CIR.0000000000001063
https://doi.org/10.1161/CIR.0000000000001063
https://doi.org/10.21037/amj.2020.03.03
https://doi.org/10.1016/j.cardfail.2021.07.024
https://doi.org/10.1016/j.cardfail.2021.07.024
https://doi.org/10.1093/eurheartj/ehab368
https://doi.org/10.1111/hsc.13680
https://doi.org/10.1186/s13033-021-00467-x
https://doi.org/10.1016/j.cpcardiol.2021.100848
https://doi.org/10.1016/j.cpcardiol.2021.100848
https://doi.org/10.1002/ejhf.1865
https://doi.org/10.1016/j.jpsychores.2017.01.010
https://doi.org/10.1002/wps.20420
https://doi.org/10.1007/s10741-015-9517-4
https://doi.org/10.1016/j.jacc.2006.06.055
https://doi.org/10.1016/j.jacc.2018.03.458
https://doi.org/10.4037/ccn2008.28.2.40
https://doi.org/10.1097/HRP.0000000000000162
https://doi.org/10.1371/journal.pmed.1002540
https://doi.org/10.1016/j.ahj.2006.05.009
https://doi.org/10.2147/JMDH.S170327
https://doi.org/10.1177/2047487318755795
https://doi.org/10.1007/s10741-019-09890-2
https://doi.org/10.1177/0269216317743958
https://doi.org/10.4103/ijcm.IJCM_151_17
https://doi.org/10.1001/archinte.162.16.1860
https://doi.org/10.1161/CIRCHEARTFAILURE.118.005254
https://doi.org/10.1161/CIRCHEARTFAILURE.118.005254
https://doi.org/10.1002/ejhf.101
https://doi.org/10.1177/2047487319832393
https://doi.org/10.1536/ihj.18-408
https://doi.org/10.1007/s11192-015-1645-z
https://doi.org/10.1007/s11192-015-1645-z
https://doi.org/10.1016/j.jbusres.2022.04.042
https://doi.org/10.1016/j.jbusres.2021.04.070
https://doi.org/10.1016/j.compedu.2019.04.002
https://doi.org/10.3389/fcvm.2022.890329
https://doi.org/10.3389/fcvm.2022.775329
https://doi.org/10.3389/fpsyg.2021.669000
https://doi.org/10.1162/qss_a_00018
https://doi.org/10.1007/s11192-018-2765-z
https://doi.org/10.1007/s11192-020-03387-8
https://doi.org/10.1371/journal.pone.0062395
https://doi.org/10.1007/s11657-021-00929-2
https://doi.org/10.1016/j.joi.2017.08.007
https://doi.org/10.1007/s11192-009-0146-3
https://doi.org/10.1007/s11192-009-0146-3
https://doi.org/10.1016/j.jflm.2019.101885
https://doi.org/10.1007/s00381-020-04897-9
https://doi.org/10.1007/s00381-020-04897-9

Lam et al.

47.van Eck, NJ, and Waltman, L. VOSviewer manual: Cluster colors, overlay colors,
and density colors files. (2018). [Available from: https://www.vosviewer.com/
documentation/Manual_VOSviewer_1.6.18.pdf.

48. Guccione, AA, Felson, DT, Anderson, JJ, Anthony, JM, Zhang, Y, Wilson, PW, et al.
The effects of specific medical conditions on the functional limitations of elders in the
Framingham study. Am J Public Health. (1994) 84:351-8. doi: 10.2105/AJPH.84.3.351

49. Pedersen, BK, and Saltin, B. Evidence for prescribing exercise as therapy in
chronic disease. Scand ] Med Sci Sports. (2006) 16:3-63. doi: 10.1111/§.1600-0838.
2006.00520.x

50. Naylor, MD, Brooten, D, Campbell, R, Jacobsen, BS, Mezey, MD, Pauly, MV, et al.
Comprehensive discharge planning and home follow-up of hospitalized elders: a
randomized clinical trial. JAMA. (1999) 281:613-20. doi: 10.1001/jama.281.7.613

51. World Health Organization. Integrating the response to mental disorders and other
chronic diseases in health care systems. Geneva: World Health Organization (2014). 2014 p.

52. National Science Foundation. U.S. and global Research and Development. (2022).
Available from: https://ncses.nsf.gov/pubs/nsb20221/u-s-and-global-research-
and-development

53. Rajan, S, McKee, M, Rangarajan, S, Bangdiwala, S, Rosengren, A, Gupta, R, et al.
Association of Symptoms of depression with cardiovascular disease and mortality in
low-, middle-, and high-income countries. JAMA Psychiat. (2020) 77:1052-63. doi:
10.1001/jamapsychiatry.2020.1351

54. American Heart Association. About Us: Our Impact. (2022). Available from:
https://www.heart.org/en/impact-map

55. European Society of Cardiology. What we do: The ESC's mission is to reduce the
burden of cardiovascular disease. (2022). Available from: https://www.escardio.org/The-
ESC/What-we-do

56. Centers for Medicare & Medicaid Services. National Health Expenditures by type
of service and source of funds, CY 1960-2020. (2021). Available from: https://www.cms.
gov/Research-Statistics-Data-and-Systems/Statistics-Trends-and-Reports/
NationalHealthExpendData/NationalHealth AccountsHistorical

57. Clarivate. The Clarivate analytics impact factor. (2022). Available from: https://
clarivate.com/webofsciencegroup/essays/impact-factor/

58. Clarivate. Journal citation reports: Quartile rankings and other metrics. (2022).
Available from: https://support.clarivate.com/Scientificand AcademicResearch/s/article/
Journal-Citation-Reports-Quartile-rankings-and-other-metrics?language=en_US

59. Liang, YD, Li, Y, Zhao, ], Wang, XY, Zhu, HZ, and Chen, XH. Study of acupuncture

for low back pain in recent 20 years: a bibliometric analysis via CiteSpace. J Pain Res.
(2017) 10:951-64. doi: 10.2147/JPR.S132808

60. Wu, H, Zhou, Y, Wang, Y, Tong, L, Wang, E, Song, S, et al. Current state and future
directions of intranasal delivery route for central nervous system disorders: a
Scientometric and visualization analysis. Front Pharmacol. (2021) 12:717192. doi:
10.3389/fphar.2021.717192

Frontiers in Psychiatry

11

10.3389/fpsyt.2023.1086638

61. Booth, FW, Roberts, CK, and Laye, MJ. Lack of exercise is a major cause of chronic
diseases. Compr Physiol. (2012) 2:1143-211. doi: 10.1002/cphy.c110025

62. Schuch, FB, Deslandes, AC, Stubbs, B, Gosmann, NP, Silva, CT, and Fleck, MP.
Neurobiological effects of exercise on major depressive disorder: a systematic review.
Neurosci Biobehav Rev. (2016) 61:1-11. doi: 10.1016/j.neubiorev.2015.11.012

63. Wang, X, Guo, J, Gu, D, Yang, Y, Yang, X, and Zhu, K. Tracking knowledge
evolution, hotspots and future directions of emerging technologies in cancers research:
a bibliometrics review. ] Cancer. (2019) 10:2643-53. doi: 10.7150/jca.32739

64. Echouffo-Tcheugui, JB, Erqou, S, Butler, J, Yancy, CW, and Fonarow, GC. Assessing
the risk of progression from asymptomatic left ventricular dysfunction to overt heart
failure: a systematic overview and meta-analysis. JACC Heart Fail. (2016) 4:237-48. doi:
10.1016/j.jchf.2015.09.015

65. Hashim, T, Elbaz, S, Fonarow, GC, Prabhu, SD, Patel, K, Morgan, CJ, et al.
Coronary artery disease with acute myocardial infarction, but not without, is an
independent risk factors for incident heart failure among community-dwelling older
adults. Circulation. (2013) 128.

66. Drazner, MH. The progression of hypertensive heart disease. Circulation. (2011)
123:327-34. doi: 10.1161/CIRCULATIONAHA.108.845792

67. Tschope, C, Ammirati, E, Bozkurt, B, Caforio, ALP, Cooper, LT, Felix, SB, et al.
Myocarditis and inflammatory cardiomyopathy: current evidence and future directions.
Nat Rev Cardiol. (2021) 18:169-93. doi: 10.1038/541569-020-00435-x

68. Muller-Tasch, T, Lowe, B, Lossnitzer, N, Frankenstein, L, Tager, T, Haass, M, et al.
Anxiety and self-care behaviour in patients with chronic systolic heart failure: a
multivariate model. Eur ] Cardiovasc Nurs. (2018) 17:170-7. doi: 10.1177/
1474515117722255

69. Riegel, B, Moser, DK, Anker, SD, Appel, L], Dunbar, SB, Grady, KL, et al. State of
the science: promoting self-care in persons with heart failure: a scientific statement from
the American Heart Association. Circulation. (2009) 120:1141-63. doi: 10.1161/
CIRCULATIONAHA.109.192628

70. Hwang, B, Moser, DK, and Dracup, K. Knowledge is insufficient for self-care
among heart failure patients with psychological distress. Health Psychol. (2014)
33:588-96. doi: 10.1037/a0033419

71. Dekker, RL, Lennie, TA, Doering, LV, Chung, ML, Wu, JR, and Moser, DK.
Coexisting anxiety and depressive symptoms in patients with heart failure. Eur J
Cardiovasc Nurs. (2014) 13:168-76. doi: 10.1177/1474515113519520

72. Fritzsche, K, McDaniel, SH, and Wirsching, M. (eds.). Psychosomatic medicine: an
international guide for the primary care setting. Second edition. Cham: Springer. (2020).
doi: 10.1007/978-3-030-27080-3

73. Hwang, B, Pelter, MM, Moser, DK, and Dracup, K. Effects of an educational
intervention on heart failure knowledge, self-care behaviors, and health-related quality
oflife of patients with heart failure: Exploring the role of depression. Patient Educ Couns.
(2020) 103:1201-8. doi: 10.1016/j.pec.2020.01.007

frontiersin.org


https://doi.org/10.3389/fpsyt.2023.1086638
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org
https://www.vosviewer.com/documentation/Manual_VOSviewer_1.6.18.pdf
https://www.vosviewer.com/documentation/Manual_VOSviewer_1.6.18.pdf
https://doi.org/10.2105/AJPH.84.3.351
https://doi.org/10.1111/j.1600-0838.2006.00520.x
https://doi.org/10.1111/j.1600-0838.2006.00520.x
https://doi.org/10.1001/jama.281.7.613
https://ncses.nsf.gov/pubs/nsb20221/u-s-and-global-research-and-development
https://ncses.nsf.gov/pubs/nsb20221/u-s-and-global-research-and-development
https://doi.org/10.1001/jamapsychiatry.2020.1351
https://www.heart.org/en/impact-map
https://www.escardio.org/The-ESC/What-we-do
https://www.escardio.org/The-ESC/What-we-do
https://www.cms.gov/Research-Statistics-Data-and-Systems/Statistics-Trends-and-Reports/NationalHealthExpendData/NationalHealthAccountsHistorical
https://www.cms.gov/Research-Statistics-Data-and-Systems/Statistics-Trends-and-Reports/NationalHealthExpendData/NationalHealthAccountsHistorical
https://www.cms.gov/Research-Statistics-Data-and-Systems/Statistics-Trends-and-Reports/NationalHealthExpendData/NationalHealthAccountsHistorical
https://clarivate.com/webofsciencegroup/essays/impact-factor/
https://clarivate.com/webofsciencegroup/essays/impact-factor/
https://support.clarivate.com/ScientificandAcademicResearch/s/article/Journal-Citation-Reports-Quartile-rankings-and-other-metrics?language=en_US
https://support.clarivate.com/ScientificandAcademicResearch/s/article/Journal-Citation-Reports-Quartile-rankings-and-other-metrics?language=en_US
https://doi.org/10.2147/JPR.S132808
https://doi.org/10.3389/fphar.2021.717192
https://doi.org/10.1002/cphy.c110025
https://doi.org/10.1016/j.neubiorev.2015.11.012
https://doi.org/10.7150/jca.32739
https://doi.org/10.1016/j.jchf.2015.09.015
https://doi.org/10.1161/CIRCULATIONAHA.108.845792
https://doi.org/10.1038/s41569-020-00435-x
https://doi.org/10.1177/1474515117722255
https://doi.org/10.1177/1474515117722255
https://doi.org/10.1161/CIRCULATIONAHA.109.192628
https://doi.org/10.1161/CIRCULATIONAHA.109.192628
https://doi.org/10.1037/a0033419
https://doi.org/10.1177/1474515113519520
https://doi.org/10.1007/978-3-030-27080-3
https://doi.org/10.1016/j.pec.2020.01.007

	Heart failure and depression: A perspective from bibliometric analysis
	1. Introduction
	2. Methods
	2.1. Data acquisition and search strategy
	2.2. Data analysis

	3. Results
	3.1. Summary of publications
	3.2. The most productive countries
	3.3. The most productive institutions and cooperation
	3.4. The higher-impact journals
	3.5. The most influential authors and institutions
	3.6. Research hotspots
	3.6.1. Most cited articles
	3.6.2. Most frequent keywords
	3.6.3. Keywords with citation burst

	4. Discussion
	Data availability statement
	Author contributions
	Funding
	Conflict of interest
	Publisher’s note
	Supplementary material

	 References

