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PAPER

Big Data Analytics for Early Detection and Prevention 
of Age-Related Diseases in Elderly Healthcare

ABSTRACT
The exponential growth of the elderly population poses considerable obstacles to healthcare 
systems on a global scale, hence requiring the implementation of inventive strategies to 
identify and mitigate age-related illnesses at an early stage. The primary objective of this 
study is to explore the use of big data analytics to improve healthcare practices. Specifically, 
the emphasis is on identifying possible risk factors and developing proactive treatments for 
senior citizens. The research technique used in this study is based on the PRISMA (Preferred 
Reporting Items for Systematic Reviews and Meta-Analyses) declaration of 2020. This 
approach is utilised to ensure a thorough and transparent review of the relevant literature. 
Moreover, the use of Rstudio software is prevalent in the field of data processing, statistical 
analysis, and visualisation. By conducting a comprehensive examination of academic data-
bases and medical literature, this study undertakes an analysis of a collection of pertinent 
papers to explore the significance of big data analytics in the early diagnosis and prevention 
of diseases in senior populations. The studies that have been chosen include a wide range of 
healthcare fields, such as cardiology, neurology, cancer, and geriatrics. This selection aims to 
provide a thorough comprehension of existing practises and identify any possible areas that 
may need more attention. The results of this study emphasise the significant impact that big 
data analytics may have on healthcare for the elderly. Using extensive and varied datasets, 
sophisticated analytical methodologies such as machine learning algorithms and data mining 
allow the detection of nuanced patterns and correlations that might function as precursors 
for age-related ailments.

KEYWORDS
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1	 INTRODUCTION

In recent decades, the integration of healthcare and technology has initiated 
a paradigm shift characterised by evidence-based observations and inventive 
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strategies to tackle intricate medical issues [1]. In addition, within the realm of issues 
faced by society, the prompt identification and proactive mitigation of age-related 
ailments within the older demographic emerge as important endeavours that are 
crucial for safeguarding the overall welfare of our ageing populace [2]. According 
to [3], the incorporation of big data analytics in the field of geriatric healthcare offers 
a potential opportunity to transform the comprehension, diagnosis, and eventual 
mitigation of these ailments. However, the existing corpus of scholarly research pro-
vides substantial evidence supporting the pressing need for sophisticated approaches 
in addressing the healthcare requirements of the aged population, considering the 
escalating impact of age-related illnesses on healthcare systems around the globe [4]. 
Also, several studies have emphasised the potential of big data analytics in effectively 
using the vast amount of health-related data and deriving significant insights that 
might inform personalised healthcare treatments [5]. The amalgamation of techno-
logical advancements and medical knowledge presents the potential for proactive 
healthcare, whereby illnesses may be detected in their nascent phases, allowing for 
prompt therapies that hinder or alleviate their development [6].

According to [7], the increasing incidence of age-related illnesses is a matter of 
growing worldwide concern, mostly attributed to the demographic shift towards an 
ageing population. The ageing population is experiencing growth due to the rise in 
life expectancy, which serves as evidence of progress in healthcare and living stan-
dards [8]. Nevertheless, this change in demographics has concurrently resulted in 
an increased need for healthcare services and a necessity for enhanced approaches 
to avoid, identify at an early stage, and treat these ailments more efficiently [9]. 
In addition, the identification of age-related disorders at an early stage poses a sig-
nificant difficulty within the realm of aged healthcare [10]. Numerous instances of 
these disorders manifest inconspicuously, exhibiting minor symptoms that might 
potentially be misconstrued as typical signs of ageing or less serious medical ail-
ments [11]. As a result, individuals often remain undetected until their condition has 
evolved to later stages, therefore diminishing the efficacy of therapy and perhaps 
imposing constraints on the patient’s longevity or overall well-being [12].

However, the use of big data analytics into the field of senior healthcare has been 
a notable and encouraging development in recent times [13]. Using data derived 
from diverse sources such as electronic health records, wearable devices, and genetic 
information, healthcare practitioners may acquire more profound understandings 
pertaining to the risk factors, early indicators, and viable therapies associated with 
age-related ailments [14]. The use of data-driven methodologies facilitates the cre-
ation of personalised healthcare strategies that are specifically designed to cater to 
the distinctive health profile of everyone [15].

Furthermore, the use of big data analytics has the potential to enhance predictive 
modelling capabilities within the healthcare sector [16]. This enables healthcare pro-
fessionals to anticipate the beginning or development of diseases by using a patient’s 
health history and other pertinent data [17]. The use of a proactive healthcare strategy 
enables patients and healthcare practitioners to engage in preventative measures, so 
possibly preventing the onset of age-related illnesses or reducing their severity [18].

Research objective is to provide a foundation for well-informed plans that facili-
tate progress in the early diagnosis and prevention of diseases in the aged healthcare 
sector. The objective of this study is to provide healthcare practitioners, academ-
ics, policymakers, and stakeholders with a comprehensive comprehension of the 
fundamental themes and patterns that are influencing this nascent discipline. By 
using a methodology grounded in empirical evidence, our objective is to cultivate 
cooperation and ingenuity, capitalising on the powerful amalgamation of extensive 
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data analysis and specialised knowledge in geriatric healthcare. This endeavour 
aims to provide a framework for the advancement of early illness identification and 
prevention, paving the way for future developments in this field.

2	 MATERIALS AND METHODS

The current study employed the PRISMA statement 2020 to include and exclude 
records from Scopus databases to incorporate high-quality materials The data 
were screened using the Preferred Reporting Items for Systematic Reviews and 
Meta-Analyses (PRISMA) methodology, as recommended by [19], [20] and shown 
in Figure 1. For improved reporting of records and pertinent information related to 
the literature, the present research employed the PRISMA statement 2020. For our 
review of the literature, we utilised the search phrases “Big Data Analytics” AND 
“Elderly Healthcare” AND “Diseases”. Initially, 97 records were collected. The pres-
ent evaluation included works from the fields of engineering, business management, 
computer science, health sciences, and transdisciplinary studies. Therefore, just 
81 documents remain in the results. Additionally, we limited our selection for the 
present research to articles, reviews, and book chapters, bringing the total number 
of records down to 73. Additionally, to mimic the study’s scope for significant litera-
ture results, only published and English-language papers were considered. A total of 
66 records remained after this phase. The next step was to eliminate duplicate doc-
ument information that was superfluous or missing. For each discovered category, a 
thorough selection was made to examine related content. Only 62 papers remained, 
which allowed for an easy synthesis. The PRISMA statement selection and rejection 
method employed in the present research is shown in Figure 1.

Fig. 1. The PRISMA methodology
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Table 1 shows insights into many facets of the dataset’s properties and content 
by outlining pertinent information about the dataset under review. The data’s time 
frame is from 2013 to 2023, covering a significant amount of time and perhaps giving 
a thorough picture of changes through time. 52 references from journals, books, and 
other relevant sources make up the sources of the data, suggesting a wide variety of 
references that contributed to the dataset. There are 62 papers in all, representing 
an amazing yearly growth rate of 11.61%, which indicates a consistent intake of new 
documents every year.

The dataset’s average document age is 3.98 years, which may indicate that 
relatively recent elements make up the majority of the data. Each paper obtains 
24 citations on average, which reflects the importance and relevance of the texts 
among academics. The dataset’s material was derived from a wide range of sources, 
as seen by the considerable number of references (2137 in total) that further sub-
stantiate these citations. By examining the text of the papers, it is possible to find 
814 occurrences of Keywords Plus (ID) and 199 instances of Author’s Keywords 
(DE), which provide important details on the subjects and themes covered by 
the dataset. 251 writers contributed to the dataset, and 5 of the authors wrote all 
the documents by themselves. This distribution shows that the dataset contains 
a mixture of single-author and group projects. The cooperation patterns show a 
significant preference for collaborative research with 5 single-authored papers 
and an average of 4.23 co-authors per document. International co-authorships 
make up a significant portion of these co-authorships (27.342%), highlighting the 
dataset’s cross-national nature of cooperation. The dataset consists of a variety of 
document categories, with articles being the most frequent (29), followed by book 
chapters (7), conference papers (21), conference reviews (3), and reviews (2). This 
variety of document formats points to an inclusive collection that includes many 
intellectual outputs.

Table 1. Main information about the data

Description Results

MAIN INFORMATION ABOUT DATA

Timespan 2013:2023

Sources (Journals, Books, etc) 52

Documents 62

Annual Growth Rate % 11.61

Document Average Age 3.98

Average citations per doc 24

References 2137

DOCUMENT CONTENTS

Keywords Plus (ID) 814

Author’s Keywords (DE) 199

AUTHORS

Authors 251

Authors of single-authored docs 5

(Continued)
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Description Results

AUTHORS COLLABORATION

Single-authored docs 5

Co-Authors per Doc 4.23

International co-authorships % 27.42

DOCUMENT TYPES

Article 29

book chapter 7

conference paper 21

conference review 3

Review 2

In addition, Figure 2 provides a comprehensive analysis of the yearly article 
output within the dataset, illustrating the dispersion of articles throughout several 
years. The provided data presents the progression of article generation from 2013 
to 2023, facilitating the examination of trends and patterns in scholarly creation. 
In the year 2013, a solitary paper was generated, suggesting the prospective com-
mencement of data gathering or the concentration on a certain study domain. 
In the following year, namely 2014, no papers were seen, maybe attributable to 
fluctuations in research effort or limitations in data accessibility during that specific 
timeframe.

In the year 2015, there was a modest increase in research production, as shown 
by the publication of three publications, suggesting a potential revival in scholarly 
activity. The following years saw a sustained expansion, exemplified by a significant 
rise in 2016 with the publication of six pieces. The observed pattern remained consis-
tent throughout the year 2017, with a total of eight scholarly publications published, 
suggesting a continuous increase in academic contributions. In the ensuing years, 
namely 2018 and 2019, there was a steady level of productivity seen, with 6 and 12 
publications published, respectively. This time may indicate a phase characterized 
by continuous involvement in research and growth.

Furthermore, in the year 2020, a total of seven publications were published, sug-
gesting that research production remained consistent despite possible interruptions 
arising from external circumstances, such as the worldwide COVID-19 pandemic. 
The ensuing years, namely 2021 and 2022, exhibited a continuation of the tendency, 
with 8 publications published each year. This observation suggests a sustained 
and constant level of academic engagement. In the present year, 2023, there has 
been a decrease in article production to a count of 3. This decline might possibly be 
attributed to several causes that would have influenced research output, including 
ongoing world events or changes in research goals. Table 2 presents a concise over-
view of the yearly article output within the dataset, effectively illustrating the fluc-
tuating patterns of research effort across the years. The fluctuations in the number 
of articles published in various years may provide insights about shifting research 
patterns, the development of new disciplines, or the effect of external factors on 
academic output.

Table 1. Main information about the data (Continued)
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Fig. 2. Annual production of articles (2013–2023)

Furthermore, Table 2 under “Sources of Articles” shows a comprehensive compi-
lation of sources, along with the respective count of articles coming from each source. 
The provided data provides valuable insights on the distribution of papers through-
out various academic journals and conference proceedings, hence illuminating the 
variety and popularity of platforms within the discipline.

The sources included in the table exhibit a variety of scholarly journals, con-
ference proceedings, and other publications through which the papers included 
in the dataset have been disseminated. Significantly, the datasets of “Advances in 
Intelligent Systems and Computing” and “International Journal of Environmental 
Research and Public Health” are distinguished by the presence of three articles 
each, underscoring their noteworthy contributions. It is probable that these sites 
mostly concentrate on subjects pertaining to intelligent systems and environmental 
research, correspondingly.

Multiple sources are closely associated with two articles apiece, indicating an equi-
table representation from diverse platforms. Some examples of academic journals 
and conference proceedings in the field of computer science are “Communications 
in Computer and Information Science,” “IEEE Access,” “Lecture Notes in Computer 
Science,” “Lecture Notes in Networks and Systems,” among others. The observa-
tion that different sources have generated a similar quantity of publications indi-
cates a broad dissemination of research endeavours across several disciplines and 
publishing platforms.

At a lower position in the list, each unique source contributes of one article to the 
dataset. The presence of diverse sources in the collection indicates that it encompasses 
a wide range of sectors, including emergency medicine, IoT-enabled healthcare sys-
tems, air quality and atmosphere research, ophthalmology, applied computing in 
medicine and health, and big data. The display of the table has significant value for 
scholars who want to comprehend the scope of articles within this field. The analysis 
discloses the sources that have shown higher productivity in terms of article produc-
tion and offers an overview of the wide range of subjects addressed by these sources. 
This information has the potential to assist academics in discovering prominent jour-
nals, conferences, and publications that may be further examined and analysed.
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Table 2. Sources of articles

Sources Articles

Advances In Intelligent Systems and Computing 3

International Journal of Environmental Research and Public Health 3

Communications In Computer and Information Science 2

IEEE Access 2

Lecture Notes in Computer Science (Including Subseries Lecture Notes in Artificial Intelligence 
and Lecture Notes in Bioinformatics)

2

Lecture Notes in Networks and Systems 2

Lecture Notes of The Institute for Computer Sciences, Social-Informatics and 
Telecommunications Engineering, LNICST

2

Proceedings – 2019 22nd International Conference on Control Systems and Computer 
Science, CSCS 2019

2

Academic Emergency Medicine 1

Ai-Enabled Iot for Smart Health Care Systems 1

Air Quality, Atmosphere and Health 1

American Journal of Ophthalmology 1

Applied Computing in Medicine and Health 1

Big Data 1

3	 DESCRIPTIVE STATISTICS

3.1	 Results

The descriptive-analytic study in this bibliometric inquiry used the Bibliometrix 
RStudio-4.2.1-win programme. The R package known as Bibliometrics is seeing a 
growing prevalence in scholarly publications. Bibliometrics enables users of the 
R programming language to import a database of bibliographic information from 
Scopus. In accordance with a rational bibliometric methodology, a specialised tool 
known as Bibliometric was developed, using statistical computing techniques and 
the R programming language. System R is often acknowledged as the prevailing stan-
dard platform for the development of statistical algorithms. It is extensively used as 
a dynamic software tool for the purpose of data analysis and visualisation, as stated 
in the research article titled “View of Mapping Research on Using Biblioshiny” [21]. 
The analysis of the data takes the form of the publishing year, author, publisher, 
organisation, nation, and keywords utilised in the research paper.

Table 3 of “Annual Citations per Year in Academic Writing” presents a complete 
analysis of the mean yearly citations for each year within the specified period. The 
provided data provides valuable insights into the academic impact and exposure of 
works over a period, together with the frequency of citations and the durability 
of their influence. The column labelled “Mean TC per Art” denotes the mean value of 
total citations per article during the given year. This statistical measure represents 
the mean number of citations obtained by each article published in that particular 
year. The column labelled “N” represents the quantity of papers published within a 
certain year, so indicating the magnitude of academic production.

https://online-journals.org/index.php/i-joe


iJOE | Vol. 19 No. 16 (2023)	 International Journal of Online and Biomedical Engineering (iJOE)	 27

Big Data Analytics for Early Detection and Prevention of Age-Related Diseases in Elderly Healthcare

The column labelled “Mean TC per Year” represents the mean number of cita-
tions per year for all papers published within a given year. This measure offers a 
more comprehensive perspective on the citation effect of the full year’s production. 
Furthermore, the column labelled “Citable Years” displays the duration for which 
publications from a certain year may be cited. This observation demonstrates the 
enduring significance of the published research over its lifespan. Upon analysis of 
the data, several distinct patterns become apparent. In the year 2013, despite the 
limited number of articles published, one paper garnered a noteworthy average of 
21 citations, suggesting the potential for significant influence within the academic 
community. In the year 2015, there was a decrease in the average number of citations 
per article, which reached a value of 14. However, despite this decline, the overall 
number of citations per year remained constant at 1.56, considering the presence 
of three articles. In the year 2016, there was a noteworthy increase in the average 
number of citations per article, reaching a value of 65.17. This observation indi-
cates that a certain set of publications published during that year garnered consid-
erable attention. The pattern persisted throughout the year 2018, with an average 
of 61 citations per article.

On the other hand, it is noteworthy that the years 2017 and 2022 saw a decrease in 
the average number of citations per article, suggesting a possible decline in the signif-
icance of the published works. The dataset “Citable Years” exhibits diverse degrees of 
lifespan with respect to the influence of citations. As an example, scholarly publica-
tions published in the year 2016 exhibited an average duration of cutability amount-
ing to 8.15 years, but articles published in 2019 showed an average cutability period 
of 3.52 years. In the year 2023, a total of three articles were written. However, it is 
noteworthy that these publications have not yet received any citations, as seen by 
the mean citations per article being 0 and the lack of a “Citable Years” number.

Table 3. Annual citations per year

Year Mean TC per Art N Mean TC per Year Citable Years

2013 21 1.00 1.91 11

2015 14 3.00 1.56 9

2016 65.17 6.00 8.15 8

2017 9.38 8.00 1.34 7

2018 61 6.00 10.17 6

2019 17.58 12.00 3.52 5

2020 16 7.00 4.00 4

2021 32.38 8.00 10.79 3

2022 1.38 8.00 0.69 2

2023 0 3.00 0.00 1

In addition, Table 3 entitled Most Cited Documents presents a comprehensive col-
lection of documents, accompanied by their corresponding DOIs, publication years, 
worldwide citation counts, and normalised global citations. The provided data pro-
vides valuable insights on the influence and acknowledgment that certain texts 
have received within the academic community, as well as their significance across 
diverse disciplines. The entries within the document exhibit a diverse selection of 
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research articles and conference proceedings that have received significant recog-
nition within the scholarly community. Every item in the dataset contains the title 
of the publication, its DOI (Digital Object Identifier), the year of publication, the total 
number of citations it has received globally, and a normalised score representing its 
worldwide citation impact. The normalised global citation score is a metric that con-
siders the citation count of a document in relation to its publication year, therefore 
offering a quantification of its long-term influence.

Several papers have garnered significant attention and recognition, as seen by 
their large citation counts. An example of a very influential publication within its 
area is the research article authored by JIANG P, which was published in the IEEE 
Systems Journal in 2016. This study has garnered a total of 86 citations, highlighting 
its significant impact in the academic community. The scholarly article authored by 
Hossain MS, published in the IEEE Internet of Things Journal, has garnered a nota-
ble number of 187 citations, indicating its substantial influence within the respective 
domain. Certain scholarly works, such as those authored by Rastogi R, Al Nahian MJ, 
and Hussain I, have garnered significant citation counts and shown relatively high 
normalised citation scores. This indicates their ongoing relevance and impact within 
the academic community over an extended period. Conversely, several texts have 
garnered a restricted number of citations, maybe attributable to their more special-
ised or specialist subject matter. The research conducted by GAO Y in the “Advances 
in Intelligent Systems and Computing” series in 2020 did not earn any citations at 
the time of data collection (see Table 4).

Table 4. Most cited documents

Document DOI Global Citations Normalized 
Global Citations

Jiang et al., 2016 [22] 10.1109/JSYST.2014.2308324 86 1.32

Rastogi et al., 2022 [23] 10.1007/978-3-030-77528-5_9 3 2.18

Kumar & Bagavathi,  
2016 [24]

10.1109/ICCCI.2016.7479952 2 0.03

Gao & Li, 2020 [25] 10.1007/978-981-15-2568-1_7 0 0.00

Danial-Saad et al., 2022 [26] 10.1007/978-3-030-10752-9_5 3 0.17

Hossain & Muhammad,  
2018 [27]

10.1109/JIOT.2017.2772959 187 3.07

Li et al., 2022 [28] 10.1007/s11136-019-02132-w 34 1.93

Bajenaru & Custura,  
2019 [29]

10.1109/CSCS.2019.00116 2 0.11

Anya & Tawfik, 2016 [30] 10.1016/B978-0-12-803468-2.00005-9 3 0.21

Tsoi et al., 2017 [31] 10.1109/CCBD.2016.068 2 0.21

Rocha et al., 2019 [32] 10.1007/978-3-030-01746-0_33 0 0.00

Willetts et al., 2022 [33] 10.1016/B978-0-323-85173-2.00001-1 2 1.45

Qaffas et al., 2021 [34] 10.1089/tmj.2019.0289 15 0.46

Rezaee et al., 2022 [35] 10.1142/S0218126622400059 2 1.45

(Continued)
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Document DOI Global Citations Normalized 
Global Citations

Baxter et al., 2021 [36] 10.1016/j.ajo.2021.01.008 17 0.53

Kang et al., 2019 [37] 10.1007/s10072-019-3730-1 23 1.31

Yu et al., 2019 [38] 10.1109/PlatCon.2019.8668961 8 0.45

High et al., 2019 [39] 10.1111/jgs.15975 13 0.74

Yacchirema et al., 2018 [40] 10.1016/j.pmcj.2018.07.007 37 0.61

Goel & Vishnoi, 2023 [41] 10.25103/jestr.162.02 0

Roshni Thanka et al.,  
2022 [42]

10.1007/978-981-19-2177-3_55 0 0.00

Hussain & Park, 2021 [43] 10.1109/ACCESS.2021.3109806 54 1.67

Al Nahian et al., 2020 [44] 10.1007/978-3-030-59277-6_25 35 2.19

Furthermore, Figure 3 depicts the use of Bradford’s Law in the context of aca-
demic writing, especially with the allocation of journals throughout several zones 
according to their cumulative frequency of publications. The Bradford’s Law, 
formulated by Samuel C. Bradford, posits that within some academic disciplines, 
there exists a discernible trend of concentration in scholarly writing, wherein a 
limited number of journals are responsible for a significant proportion of pub-
lished papers. In addition, the presented image illustrates the distribution of 
journals categorised by their cumulative frequency (cum Freq) and zones. The 
column labelled “SO” indicates the source or journal from which the information 
is derived, whereas the column labelled “Rank” indicates the publication’s rank 
in terms of frequency. The column labelled “Freq” denotes the quantity of arti-
cles that have been published in the respective journal, while the column labelled 
“cum Freq” signifies the cumulative frequency up to the given moment. The col-
umn labelled “Zone” classifies journals into distinct zones based on the principles 
of Bradford’s Law.

The top-ranking journals in “Zone 1” are shown in descending order based on 
their cumulative frequency, indicating their high level of productivity. These aca-
demic journals together provide a substantial contribution to the body of published 
publications. Two notable contributors to academic literature within the dataset 
are “Advances in Intelligent Systems and Computing” and “International Journal of 
Environmental Research and Public Health.” As the transition to “Zone 2” occurs, 
there is a noticeable deceleration in the pace at which the cumulative frequency 
rises. The frequency of contributions from journals within this zone is somewhat 
lower when compared to those inside “Zone 1.” Some examples of academic publi-
cations in the field of health care and related topics include “AI-Enabled Internet of 
Things (IoT) for Smart Health Care Systems,” “Air Quality, Atmosphere, and Health,” 
and “The American Journal of Ophthalmology.”

In the third zone, the cumulative frequency curve exhibits a gradual decrease 
in slope since the inclusion of each subsequent journal contributes only a mar-
ginal increase to the total frequency. The publishing rates of these journals, while 
they provide valuable contributions and remain relevant, are comparatively lower 
when compared to those in “Zone 1” and “Zone 2.” The examples under this cat-
egory span a wide array of disciplines, including the “Journal of the American 

Table 4. Most cited documents (Continued)
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Geriatrics Society,” the “Journal of the American Medical Informatics Association,” 
and “Telemedicine and E-Health.” The use of Bradford’s Law in this Figure exem-
plifies the notion of concentration and dispersion of scholarly output across dif-
ferent zones, facilitating researchers and stakeholders in comprehending the 
extent to which individual journals contribute to most of the academic writing in 
the dataset.

Fig. 3. Core sources by Bradford law

Moreover, Table 5 provided data provides valuable insights into the patterns 
of repeating themes, subjects, and vocabulary that have substantial significance 
within academic discourse. Table 5 presents a comprehensive compilation of terms, 
along by their respective frequencies throughout the dataset. The prevalence of 
these phrases illuminates the primary areas of emphasis and patterns within the 
discipline. The word “big data” is of particular significance, since it appears 36 times, 
suggesting a considerable level of interest in studies pertaining to data. Likewise, 
it is noteworthy that phrases such as “aged” (occurring 32 times), “female” (occur-
ring 30 times), and “male” (occurring 28 times) indicate a discernible emphasis on 
demographic attributes within the context of diverse research endeavours. In addi-
tion, the frequency of the terms “data analytics” (22 instances) and “data handling” 
(8 instances) highlights the significance of proficient methodologies for managing 
and analysing data. The frequency of terms such as “adult” (20 instances) and “mid-
dle aged” (19 instances) in the literature indicates a deliberate focus on studying 
certain age cohorts.

The phrase “health care” (occurring 18 times) corresponds to the importance 
of research connected to healthcare. The frequency of the term “very elderly” 
(16 instances) and “aged 80 and over” (12 instances) indicates a notable emphasis on 
the demographic of older individuals. The frequent use of phrases such as “internet 
of things” (12 instances) and “machine learning” (11 instances) indicates the incor-
poration of contemporary technology into scholarly discussions. The Table 5 also 
includes phrases pertaining to research methods and design, such as “controlled 
study” (8 instances) and “major clinical study” (10 instances). Furthermore, the use 
of location-specific terminology such as “Taiwan” (occurring 9 times) offers valuable 
insights on the geographical setting of the study.
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Table 5. Most frequent words

Words Occurrences

big data 36

Aged 32

Female 30

Male 28

data analytics 22

Adult 20

Human 19

Humans 19

middle aged 19

health care 18

very elderly 16

Article 13

aged 80 and over 12

internet of things 12

machine learning 11

electronic health record 10

major clinical study 10

advanced analytics 9

controlled study 8

data handling 8

Adolescent 7

data mining 7

Diagnosis 7

electronic health records 7

Moreover, Table 6 provides a quantitative evaluation of the associations, signifi-
cance, and impact of terms within the dataset. This analysis emphasises fundamen-
tal ideas and their interrelationships, offering scholars important perspectives on 
the fundamental framework and recurring motifs in scholarly literature. The col-
umn labelled “Node” displays the specific words that have undergone analysis. The 
keywords encapsulate fundamental ideas and recurring themes contained in the 
dataset. The column labelled “Cluster” is used to assign each phrase to a distinct 
cluster, denoting the thematic group to which it is associated.

The metric known as “Betweenness” quantifies the significance of a word in its 
role as a mediator or link between other terms in each network. Greater between-
ness values indicate that the phrase assumes a central and influential position 
in facilitating connections among different notions. As an example, the metric of 
betweenness centrality assigns a value of 476.62 to the concept of “big data,” indi-
cating its notable role in facilitating connections among many subject matters. The 
measure known as “Closeness” is used to quantify the degree of centrality shown 
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by a word inside a given network. A higher value of proximity indicates a stronger 
degree of association between the given word and other terms. Inside the given 
context, the term “big data” has a closeness score of 0.0185, indicating its significant 
centrality inside the network.

The statistic known as “PageRank” quantifies the significance of a phrase by con-
sidering its connectedness to other terms that have significant influence. A greater 
PageRank rating indicates that the phrase is associated with significant topics. As an 
example, the word “big data” has a comparatively elevated PageRank score of 0.0653, 
indicating its correlation with prominent terms. Additional words, such as “data 
analytics,” “health care,” and “diagnosis,” also exhibit significant values across these 
measures, suggesting their significance in facilitating, consolidating, and impacting 
the network of terms.

Table 6. Co-word network analysis

Node Betweenness Closeness PageRank

big data 476.619806086328 0.0185185185185185 0.065293336474265

data analytics 25.4867294032396 0.0117647058823529 0.0299444787238548

health care 63.7595302839547 0.0140845070422535 0.0308382725802729

internet of things 1.32145069805017 0.010752688172043 0.0154565364177037

advanced analytics 0.313200568990043 0.0104166666666667 0.0106764448399333

data handling 0.162708259482453 0.0104166666666667 0.0105649076450452

data mining 0.241662832989468 0.0104166666666667 0.00690682934253596

diagnosis 4.64517330688718 0.0117647058823529 0.0142690648555363

wearable sensors 0.469679454216444 0.0105263157894737 0.0106229284351244

decision making 0 0.0101010101010101 0.00627779568238119

3.2	 Conclusion

Within the domain of healthcare, the integration of technology and data-driven 
insights has instigated significant advancements, notably in the arena of early identi-
fication and prevention of age-related disorders among the senior demographic [45]. 
The thorough examination of the presented data tables and figures highlights the 
importance of this endeavour, showcasing a complex and varied environment char-
acterised by a range of trends, influential research sources, and essential terminol-
ogy [46]. In addition, the primary aim of this study, under the framework of “Big 
Data Analytics for Early Detection and Prevention of Age-Related Diseases in Elderly 
Healthcare,” is to conduct a thorough analysis and get a full understanding of the 
dynamic landscape of academic pursuits in this multidisciplinary domain. This 
purpose involves the examination of chronological patterns, prominent sources, 
important documents, common terminology, and complex interrelationships within 
the field.

The period from 2013 to 2023 demonstrates a clear temporal progression of 
papers in this field, which serves as a reflection of the dynamic character of scien-
tific endeavours. The consistent yearly growth rate of 11.61% serves as a testament 
to the enduring commitment towards the exploration of inventive approaches in the 
field of geriatric healthcare. The expansion of research activities is accompanied by 
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a corresponding increase in the variety of document kinds, such as articles, confer-
ence papers, and reviews. This diversity serves as evidence of the interdisciplinary 
nature of the study being conducted. The research also emphasises the significance 
of certain sources, shedding attention on major platforms that have made substan-
tial contributions to the conversation. Publications such as “Advances in Intelligent 
Systems and Computing” and the “International Journal of Environmental Research 
and Public Health” have emerged as significant contributors in defining the trajec-
tory of progress within this discipline. It is worth noting that cooperation plays a 
significant role in this context, with writers establishing collaborations at both local 
and international levels, as seen by the data on co-authorship.

The relocation towards the core study topics has conformed to the guidelines out-
lined by Bradford’s Law. Journals are categorised into zones, which allow for the 
identification of concentrated output from prominent sources, as well as a wider 
spread of contributions from other authors. This research sheds light on the dynam-
ics of scholarly output and identifies platforms that possess the capacity to transform 
the academic environment. Furthermore, by highlighting the most often referenced 
publications, this exhibition presents the fundamental ideas that have influenced the 
discourse around the early identification of diseases [47]. The publications under con-
sideration have provided fundamental insights in several domains, such as big data 
analytics, Internet of Things (IoT) applications in healthcare, and machine learning, 
as shown by the substantial number of citations they have received. The presence of 
these citations serves as a measure of the influence and significance of these works, 
reflecting their wide recognition and relevance throughout the academic community.

Moreover, the vocabulary forms the foundation of this study endeavour. The dis-
cipline is characterised by the prevalence of terms such as “big data,” “health care,” 
and “data analytics,” which provide insight into its primary issues and areas of 
focus [48]. The comprehensive approach to preventing age-related diseases is under-
scored by the focus on technology, data management, and healthcare practises [49]. 
The co-word network analysis offers a structural framework that elucidates the 
interconnections among pivotal phrases. This mapping aims to identify significant 
phrases such as “big data,” which serve as crucial connectors between various ideas 
and have substantial influence in the spread of information [50]. The intricate net-
work of links highlighted in this instance serves as a prime illustration of the multi-
disciplinary character of early illness detection research, underscoring its need for 
data-driven insights and collaborative endeavours [51].

In summary, the amalgamation of these evidence-based observations elucidates 
the profound metamorphosis taking place in the domain of big data analytics for the 
timely identification and mitigation of age-related ailments in geriatric healthcare [52]. 
The story of innovation is constructed via the constant growth, collaborative spirit, 
influential sources, foundational texts, and interrelated language, which together 
aim to bridge the gap between technology and healthcare to increase the well-being 
of the senior population [53], [54]. The use of a multidimensional approach has the 
capacity to fundamentally transform the trajectory of geriatric healthcare by virtue 
of its rigorous research methodologies and dynamic collaborative efforts.
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