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a b s t r a c t

Objectives: There has been a significant increase in subjective cognitive decline (SCD) studies in older
adults over the years. A bibliometric analysis was conducted to demonstrate the current hotspots and
emerging trends in SCD research in older adults and provide references for further research in this field.
Methods: The study conducted a bibliometric analysis based on co-citation analysis. From the Web of
Science Core Collection database, this study obtained 1,436 manuscripts regarding SCD in older adults
published from 2003 to 2023. Software CiteSpace was used to analyse the results for countries, in-
stitutions, authors, journals, keywords, top-cited papers, and burst citations scientifically and intuitively.
Results: Our result showed an overall upward trend in the volume of publications on SCD in the elderly
population, suggesting that the study of SCD in older adults has attracted the attention of researchers.
The United States dominates this research field, followed by China and France. The top three institutions
were the University of California System, Institut National de la Sante et de la Recherche Medicale
(Inserm), and UDICE-French Research Universities. Frank Jessen, Han Ying, and Kathryn Ellis were the top
three researchers. The top three cited journals were Neurology, Alzheimers & Dementia, and Journal of
Alzheimer’s Disease. The keywords clustering were “depression”, “functional connectivity”, “cognitive
reserve”, “cognitive function”, “physical activity”, “recommendations”, “dementia prevention”, “ behav-
ioral disorders”, “primary care”, “early diagnosis”, and “community-based study”. Keywords with the
highest citation bursts include “physical activity”, “framework”, “preclinical Alzheimer’s disease”, “future
dementia”, and “late life depression”.
Conclusions: Parallel to the growth trend, the range of research scopes and topics is expanding steadily,
focusing on early screening and prevention, negative emotion, and symptom management, broadening
researchers’ perspectives, which can provide reference and guidance for nursing researchers to conduct
research.
© 2024 The authors. Published by Elsevier B.V. on behalf of the Chinese Nursing Association. This is an
open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
What is known?

� Over the past 20 years, studies on subjective cognitive decline in
older adults have increased dramatically. As a stage of “patients
know, doctors don’t know”, subjective cognitive decline (SCD) is
a state between normal cognitive ageing and mild cognitive
ing Association.
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impairment (MCI) and a critical window to delay the process of
dementia.
What is new?

� The study used CiteSpace to explore the dynamic development
trend, the research frontier, and the highly influential countries,
institutions, and authors. The overview visualization map can
provide novel insights into future research and offer a reference
point for nurses starting new projects, especially for community
nurses.
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1. Introduction

With the growth of the elderly population, the decline in
cognitive performance in older adults has gradually attracted re-
searchers’ attention. The decline of cognitive function will lead to a
reduction in health status and quality of life. It may result in
memory complaints about poor executive function in older adults
[1]. Subjective cognitive decline (SCD), also known as subjective
memory complaints (SMC), subjective memory loss, or subjective
memory impairment, is prevalent in older adults [2]. SCD is self-
reported memory difficulties with no noticeable damage in the
objective psychological test, which reflects a person’s perception of
their memory and daily memory performance [3].

As a stage of “patients know, doctors don’t know”, SCD is a state
between normal cognitive ageing and mild cognitive impairment
(MCI) [4]. A meta-analysis showed that in the long-term study of
more than four years, 14.1% of people with SCD developed de-
mentia, and 26.6% continued to develop MCI [5]. Some studies have
reported that SMC was related to depression, anxiety, distress,
inferior quality of life [6], and lower memory self-efficacy [7].
Another study also pointed out that SCD patients already had
medial temporal lobe atrophy [8], associated with decreased vol-
ume of the hippocampus and amygdala [9]. There are an increasing
number of studies on SCD. However, to our knowledge, the bib-
liometric profile of SCD on older adults in the literature is still
unknown. As a result, we conducted a bibliometric visualization
analysis to describe the publication trends of SCD on older adults
and displayed countries, journals, authors, keywords, and most
cited papers.

The bibliometric method has been established as a scientific
discipline and is an integral section of research evaluationmethods,
especially in science and application [10]. Bibliometric analysis is a
method that uses mathematical and statistical methods to analyse
the quantity and quality of publications, helping researchers
quickly identify research hot spots and cutting-edge disciplines [8].
The bibliometric index includes a quantity index, a quality index,
and a structural index. The quantity index measures the number of
publications, the quality index measures the traits of a scientific
topic’s citation, and the structural index indicates the relationship
and connection between research areas, journals, and authors [8].
This study used all bibliometric indices to analyse SCD in older
adults.

CiteSpace could provide a visualization knowledge map of au-
thors, countries, journals, keywords, and references in the scientific
literature [11]. Using CiteSpace, the software can detect the highly
cited and pivotal points and emerging trends in specific fields.
Based on the principle of “co-citation analysis theory”, “the path-
finder algorithm” can quantitatively analyse the literature in
particular areas and then put forward the critical path of knowledge
evolution in this field [12]. The CiteSpace visualization network
comprises nodes and lines. The analysis subjects, such as authors,
journals, countries, and references, are represented by nodes, and
the node size means the count. The lines between nodes indicated
Table 1
Search strategy.

Step Search strategy

#1 TS (“older adult”) OR TS (elder) OR TS (“elderly people”) OR TS (older) OR TS (“ol
(“older people”) OR TS (“elderly person”) OR TS (“elderly individuals”)

#2 TS (“subjective cognitive decline”) OR TS (“subjective memory complaints”) OR TS
OR TS (“subjective memory decline”) OR TS (“subjective cognitive complaint”) OR
(“subjective cognitive impairment”) OR TS (“subjective memory loss”)

#3 #1 AND #2

Note: Search on 5 October 2023. Retrieval time range: 30 September 2003 to 30 Septem
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co-occurrence, co-citation, or cooperation; the thicker the line, the
closer the relationship. Hence, the study used bibliometric analysis
to explore the development trends, hotspots, and structural
knowledge networks related to SCD studies in older people in the
past 20 years. These results would help researchers deepen their
understanding of dynamic trends, identify potential scientific
frontiers, and discover innovative ideas for SCD research in older
adults.

2. Materials and methods

2.1. Design

Descriptive bibliometric analysis revealed the distribution and
development tendency of publication years of SCD research with
older adults. The articles’ keywords, countries, institutions, authors,
and references were analysed using visual bibliometric analysis,
and the research priorities of this field were comprehensively
described.

2.2. Data collection

The study selected Clarivate Analytics’s Web of Science (WOS)
Core Collection as a bibliometric data source, including SCI-
EXPANDED, SSCI, CPCI-SSH, CPCI-S, A&HCI BKCI-S, BKCI-SSH, IC,
ESCI, and CCR-EXPANDED [13]. We retrieved the studies from 30
September 2003 to 30 September 2023 and completed the litera-
ture retrieval on 5 October 2023 to avoid the variation caused by
the literature update. Table 1 displays the search strategy.

The inclusion criteria for this study were: 1) studies on SCD in
older adults; 2) including articles and reviews. The study did not
limit reviews, including systematic review, meta-analysis, narrative
review, and qualitative reviews, for a more comprehensive under-
standing. The study excluded editorial materials, corrections,
meeting abstracts, and letters. We exported all data in total text
records, including titles, abstracts, keywords, authors, institutions,
countries, article types, journals, and references. Fig. 1 shows the
flowchart of the research selection for SCD in older people. After
excluding the records that did not meet the inclusion criteria, the
study included 1,436 studies.

2.3. Ethical considerations

The study is a bibliometric analysis of existing articles and does
not involve human or animal participants.

2.4. Data analysis

Descriptive analysis and visualization analysis were used. We
used Microsoft Excel to analyse the frequency of published papers
annually and Software CiteSpace v.6.2.R4 (64-bit) [14e16] for
visualization analysis. The study utilized the data to analyse the
publishing trends, countries, authors, institutions, journals, citation
Result

der adults”) OR TS (“older person”) OR TS (“older individuals”) OR TS 1,974,293

(“subjective cognitive loss”) OR TS (“subjective memory impairment”)
TS (“cognitive complaint”) OR TS (“memory complaint”) OR TS

4,114

1,502

ber 2023. TS ¼ topics.



Fig. 1. Flow diagram of study selection.
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characteristics, and citation bursts. In addition, the study merged
synonym terms before analysis. For example, “memory complaint”
and “cognitive complaint” were incorporated into “subjective
cognitive decline.” The study confirmed all the analyses based on
quantitative data to ensure the results were reliable.
3. Results

3.1. Publication outputs and annual trend

A total of 1,436 articles on SCD in older adults met the criteria.
Fig. 2. Annual publication volume of research on subjective
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Annual publications ranged from 2 in 2003 to 141 in 2023. The
possible reasons for the slight decrease in the number of articles in
2023 are that the study only included literature published up to
September or that there is some delay in the literature included in
the database (Fig. 2).
3.2. Journal analysis

Table 2 presents the top 10 journals with the most significant
citation frequency. Neurology had the highest citation frequency
(n ¼ 1,051), followed by Alzheimers & Dementia (n ¼ 1,033) and
cognitive decline among older adults in Web of Science.



Table 2
Top ten journals with the most citations in research on subjective cognitive decline among older adults in Web of Science (2003e2023).

Rank Citation frequency Cited journal Impact factor (2022) Country affiliation

1 1,051 Neurology 10.1 The United States
2 1,033 Alzheimers & Dementia 14.0 The United States
3 917 Journal of Alzheimer’ s disease 4.0 Netherlands
4 821 Journal of the American Geriatrics Society 6.3 The United States
5 821 International Journal of Geriatric Psychiatry 4.0 England
6 670 Dementia and Geriatric Cognitive Disorders 2.4 Switzerland
7 627 International Psychogeriatrics 7.0 The United States
8 616 Lancet Neurology 48.0 England
9 615 JAMA Neurology e The United States
10 585 American Journal of Psychiatry 17.7 The United States
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Journal of Alzheimer’ s Disease (n ¼ 917). Six of the most highly cited
ten journals were published in the United States.

3.3. Author analysis

Fig. 3 describes the authorship network. The top five authors
ranked by publication numbers were Frank Jessen, Han Ying,
Kathryn Ellis, Michael Wagner, and Steffen Wolfsgruber, with
publication counts of 52, 27, 26, 25, and 21, respectively.

3.4. Country and institution analysis

As shown in Fig. 4, the top five countries by publication volume
were the United States, China, France, England, and Australia, with
publication counts of 437, 174, 153, 145, and 145, respectively.
Moreover, we discovered that the largest node was the United
Fig. 3. The authorship network of research on subjective cognitive
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States, which means the United States occupied a dominant posi-
tion in research on subjective cognitive decline in older adults.
Fig. 5 illustrates that the University of California System, Institut
National de la Sante et de la Recherche Medicale (Inserm), UDICE-
French Research Universities, Helmholtz Association, German
Center for Neurodegenerative Diseases (DZNE) were the top five
institutions with the highest publication volume. The publication
counts for these institutions were 158, 105, 83, 80, and 76,
respectively.

3.5. Document co-citation analysis

Co-citation refers to the frequency with which two publications
are cited together by one other [12]. Fig. 6 shows the document co-
citation network. The article “A conceptual framework for research
on subjective cognitive decline in preclinical Alzheimer’s disease”
decline among older adults in Web of Science (2003e2023).



Fig. 4. Country network of research on subjective cognitive decline among older adults in Web of Science (2003e2023).
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[17] had the highest intermediary centrality, indicating that the
document was critical research and can act as an intermediary
bridge in this field. Table 3 presents the top five cited articles.

Burst detection can exhibit frequency increases suddenly or
significantly in a short time, representing this research domain’s
frontier. Fig. 7 displays the top 25 references with burst node
detection.
Fig. 5. Institution network of research on subjective cognitive d
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3.6. Emerging trends and scientific frontiers of SCD research in
older adults

3.6.1. Keywords analysis
The emerging trends in the scientific literature may indicate

discoveries and breakthroughs, stimulating researchers to consider
the study from a new viewpoint [11]. Fig. 8 displays the keywords
ecline among older adults in Web of Science (2003e2023).



Fig. 6. Document co-citation analysis of research on subjective cognitive decline among older adults in Web of Science (2003e2023).

Table 3
Top five most cited research articles on subjective cognitive decline among older adults in Web of Science (2003e2023).

Rank Citation
frequency

First author, year Article title Journal

1 216 Jessen, 2014 [17] A conceptual framework for research on subjective cognitive decline in preclinical Alzheimer’s
disease

Alzheimers & Dementia

2 154 Jessen, 2020 [18] The characterisation of subjective cognitive decline Lancet Neurology
3 126 Mitchell, 2014 [5] Risk of dementia and mild cognitive impairment in older people with subjective memory complaints:

meta-analysis
Acta Psychiatrica
Scandinavica

4 119 Molinuevo, 2017
[4]

Implementation of subjective cognitive decline criteria in research studies Alzheimers & Dementia

5 105 Jack, 2018 [19] NIA-AA Research Framework: Toward a biological definition of Alzheimer’s disease Alzheimers & Dementia
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analysis. Fig. 9 shows the top 25 keywords with the highest citation
bursts from 2003 to 2023.

3.6.2. Keywords clustering analysis
Cluster analysis can reveal the internal characteristics of the

research object and use keywords to extract nominal terms and the
Log-likelihood ratio (LLR) algorithm in the study. Keywords were
divided into 12 categories (Fig. 10). The weighted mean silhouette
value was 0.7376, with good homogeneity.

4. Discussion

Our result showed an overall upward trend in the volume of
publications on SCD in the elderly population, suggesting that the
study of SCD in older adults has attracted the attention of re-
searchers. The possible reason is that cognitive impairment dis-
eases have become particularly prominent in a greying society. As
an early stage of cognitive impairment, SCD is considered a critical
window of opportunities to intervene and delay the trajectory of
cognitive decline in older adults. The United States played a vital
role in country cooperation from the analysis data. It contributed
more significantly to SCD research on older people, followed by
China and France. A possible explanation is that the United States
attaches importance to neuroscience and cognitive science. For
instance, in April 2013, the United States launched the BRAIN (Brain
227
Research through Advancing Innovative Neurotechnologies) pro-
gram. It aimed to develop new technologies for neuroscience
research, explore brain functions and mechanisms, and signifi-
cantly advance the United States’ leading position in neuroscience
and cognitive science [24]. Six of the top ten journals with the
highest citations were all established in the United States and
supported the leading role to some extent. The top five institutions
were the University of California system, Inserm, UDICE, Helmholtz
Association, and DZNE. We inferred that developed countries
played dominant positions in this area. It may be related to the
active coping strategies adopted by these countries in response to
the growth of the ageing population, such as the EU Brain Human
Brain Project [25]. China’s significance in this research domain is
likely attributed to its aging population, which the government
considers a major concern. China’s National Health Commission
and 14 ministries jointly issued a five-year plan on elderly care for
the 2021-2025 period, further emphasizing the importance of
carrying out dementia prevention and intervention to reduce the
incidence of dementia at its source.

Regarding author analysis, we found a close collaboration be-
tween authors. Frank Jessen played a critical role in this relation-
ship network, focusing on early AD detection in patients, and he led
international initiatives to conceptualize subjective cognitive
decline. Jessen et al. [17] reached a consensus on the terminology
and conceptual framework for studying the cognitive decline in AD,



Fig. 7. Top 25 references with the strongest citation bursts in Web of Science (2003e2023).
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proposed the research criteria for SCD before MCI, and provided a
list of core features suggested in the SCD study report. In the
meantime, this article was the most cited. In 2020, Jessen et al. [18]
published the paper “the characterisation of subjective cognitive
decline”, which gained the most potent citation bursts (strength
valuewas 60.85), which confirmed the prominent role of Jessen F in
this field.

The citation burst is an index representing the frequency in-
creases suddenly or significantly in a short period of time, except
for Jessen et al. [17,18], Jack et al. [19] also played a significant role in
defining AD biologically by neuropathologic change or biomarkers.
Moreover, Rabin et al. [20] focus on the progress of subjective
cognitive decline. Molinuevo et al. [4] clarified the criteria of sub-
jective cognitive decline, the other three hot papers regarding the
incidence of dementia, prevention, and risk of MCI in the SCD
population [21e23], which indicates that growing concern about
SCD, but the field still in the early stages.

The keywords clustering were “depression”, “functional con-
nectivity”, “general practice”, “cognitive reserve”, “cognitive func-
tion”, “physical activity”, “recommendations”, “dementia
prevention”, “behavioral disorders”, “primary care”, “early diag-
nosis”, and “community-based study”. The keywords for higher
burst strength were “physical activity”, “Alzheimer’s disease”,
“framework”, “future dementia”, and “late life depression”. Studies
based on these keywords illustrate research directions and fron-
tiers in a given time, focusing on early screening and prevention,
negative emotion, and symptom management in SCD with older
228
adults. SCD, as the preclinical stage, how to screen these particular
populations early is of great significance. Some scholars have
explored this field. However, owing to various measuring tools, the
incidence rate of SCD varies in different regions [26,27], which
impedes the screening of SCD people. Consequently, researchers
have turned their perspective to neuroimaging biomarkers. Neu-
roimaging technology has gradually been used in the field of SCD
since it has non-invasive and high-sensitivity advantages. More and
more researchers are using neuroimaging techniques to excavate
neuropathological mechanisms behind SCD associated with AD,
aiming to understand the pathological mechanism of AD further
and improve clinical diagnostic levels. Wang et al. [28] reviewed
the neuroimaging progress in SCD and showed that patients with
SCD have similar patterns of brain changes as patients withMCI and
dementia caused by AD. Rolandi et al. [29] explored whether
multilevel non-pharmacologic interventions can influence neuro-
imaging markers and functional connectivity changes in the brain
of patients with SCD.

Moreover, cognitive reserve has become a hot research topic.
The possible reason is that cognitive reserve can clarify individuals’
pathological susceptibility to dementia; for example, Jia et al. [30]
found that cognitive reserve weakens the risk of dementia associ-
ated with a decrease in SCD. Therefore, peoplewith SCDwho have a
low cognitive reserve should be the target population for early
screening. In addition, “general practice”, “primary care”, and
“community-based study” are also hotspots in the field of SCD,
suggesting that primary health services should be the first line of



Fig. 8. Keywords analysis of research on subjective cognitive decline among older adults in Web of Science (2003e2023).
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defense for older adults with SCD to develop dementia, and should
actively implement joint prevention and control strategies for high-
risk groups for AD.

Early prevention in the identified SCD population may delay or
even reverse the process of AD. The types of interventions or stra-
tegies that are effective remain to be explored. Physical activity is
considered an effective prevention strategy that may influence
cognitive performance and delay the progression of memory loss to
AD [31,32]. For example, one study explored whether a long-term
multi-modal supervised exercise program could improve cognitive
function and reduce the rate of cognitive decline in older people at
different risks of developing AD [33]. However, there are various
exercise regimes. Hence, the intervention effect needs to be further
verified. Researchers have focused on the negative emotions of SCD
in recent years. The possible explanation is that the interaction
mechanism between SCD and negative emotion is unclear. For
example, Zlatar et al. [34] confirmed that SCD correlated with
symptoms of depression in a clinic-based sample of older people.
Anxiety refers to an individual’s physical and psychological anxiety
symptoms. Norman et al. [35] demonstrated that anxiety mediates
the fear of developing AD and SCD. Additionally, Sun et al. [36] found
a negative correlation between anxiety symptom scores and right
cortical surface area in SCDAPOE ε4 non-carriers. However, whether
there is a causal relationship between negative emotions and SCD is
still unknown and requires further exploration.

Currently, research is focused on helping to manage the symp-
toms of SCD. Behavioral disorders are common symptoms in people
with dementia, increasing the burden of care and impacting the
229
quality of life of older adults. Several studies explore the relation-
ship between behavioral disorders and SCD. For example, through
positron emission tomography, Schroeter et al. [37] identified and
analysed three neural networks for each behavioral disorder in the
population of early AD, SCD, and frontotemporal lobar degenera-
tion, and another study indicated that mild behavioral impairment
was associated with progression to AD [38]. However, the potential
of using behavioral changes for early detection and screening of
dementia needs to be further explored.

5. Implications for nursing

The results of this study also provide some inspiration for
nursing. Firstly, it is paramount for early detection and prevention
of SCD as it is a critical window for delaying cognitive ageing;
nurses can play an essential role in this area, especially in com-
munity health service centers. Community nurses can provide
health education on cognitive ageing, screening, and preventing
SCD for older adults and family members through various forms
such as advertising boards, health education brochures, lectures,
and electronic media. Secondly, senior nursing specialists and
community nurses can focus on the early symptoms of SCD and the
role of non-pharmacological interventions in improving SCD in
older adults, such as alleviating negative emotions and increasing
physical activity. Thirdly, the future trajectory of nursing research in
this fieldmay center on detecting SCD early, such as identifying SCD
through dynamic alterations in emotions or behaviors. What is the
role of cognitive reserve in SCD? What strategies can be



Fig. 9. Top 25 keywords with the highest citation bursts in Web of Science (2003e2023).
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implemented to enhance the cognitive function of older adults with
SCD? Lastly, nursing researchers can engage in interdisciplinary,
cross-disciplinary, and cross-regional collaborations, such as con-
ducting medical and engineering interdisciplinary studies, to better
identify and prevent SCD in older individuals.

6. Limitations

Our study demonstrated a thorough understanding of SCD in
older adults. However, this bibliometric research has several limi-
tations. The study only searched theWeb of Science Core Collection
database; SCD in other databases was missed. Future studies could
extend the search scope to include other databases. In addition, the
study used bibliometric analysis based on keywords, authors,
countries, and institutions, but it did not analyse the whole paper.
In the future, researchers might use Python to dig into the entire
text, aiming at a deeper analysis of this research topic.

7. Conclusions

Despite these limitations, the study intuitively presented
development trends and hotspots of SCD in older adults between
2003 and 2023, which would help researchers deepen their
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understanding of this field, identify collaborative networks, and
discover innovative ideas for SCD in older adults. The quantity of
research on SCD has revealed an ascending trend over the past two
decades. The most influential country, institution, author, and the
journal were the United States, the University of California System,
Frank Jessen, and Neurology, respectively. Besides, the studies
covered a wide range of topics and scopes, covering early screening
and prevention, negative emotion, and symptom management in
SCD. Although scholars have explored SCD, this area is still in its
infancy. Our study can provide novel insights into future research
and offer a reference point for scholars when starting new projects.
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Fig. 10. Clustering visualization of research on subjective cognitive decline among older adults in Web of Science (2003e2023).
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