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Abstract
Big Data Analytics has emerged as a powerful tool in healthcare, enabling the analysis of large-
scale data to uncover valuable insights for patient care, disease prevention, and resource
allocation. This paper explores the potential of Big Data Analytics in revolutionizing the
healthcare industry by integrating electronic health records, wearable devices, and medical
imaging to facilitate personalized medicine and evidence-based decision making. However,
ethical considerations, privacy concerns, and data security issues must be addressed to ensure
responsible data usage. Collaboration between data scientists, healthcare professionals, and
policymakers is crucial to leverage the full potential of Big Data Analytics and realize its
transformative impact on patient outcomes and the future of healthcare. The paper aims at
presenting exhaustive literature review of 141 documents derived from Web of Science
database, Scopus and Google Scholar. Paper uses Bibliometrics which is a quantitative analysis
method that focuses on evaluating and measuring the impact, visibility, and scholarly influence
of scientific publications and researchers through various indicators such as citation counts, h-
index, and journal impact factors. This paper concludes by highlighting the need for ongoing
research and advancements in the field to maximize the benefits of Big Data Analytics in
healthcare while safeguarding patient privacy and data integrity.
Introduction:
20" Century has witnessed exponential growth in Healthcare, and 21° century is argued to be
evidence to Humans and machines working together for better health, with combination of
human reasoning and deep learning (Raghupati W, Raghupati V, 2014; Belle A., Thiagarajan
R, Soroushmehr, S, Naividi, Najarian, 2015; Morgan, 2017). With popularity of big data
applications and particularly mhealth in Rural health being on consistent rise, authors felt it
was necessary and relevant to give a detailed bibliometric analysis of publications. This section
provides the analytical overview from different perspectives of bibliometric analyses.
Literature review section utilizes a more comprehensive hybrid approach by providing concept
centric descriptive review supported by visualization empowered bibliometric analyses. Thus,
it will be equally enlightening learning experience for Researchers to have visually powered
keyword co-occurrences, author co-citation analysis and network, productive authors,
countries and their collaborative clusters. This book chapter will definitely add great value with
background that very few literature review articles exist and lack the bibliometrics focus
(Google scholar, 2018).
Web of Science database, Scopus and Google Scholar were used as database to carry out
scientific enquiry. The syntax for search purposes was mhealth+Rural healthcare. The initial
searches resulted into total of 381 articles in Scopus and 141 articles in Web of Science. The
search was further narrowed for relevance with following sequential iterations.
1. Publications in English
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2. Articles from Journal, conference proceedings and book review or chapters.

3. Articles published 2010 onwards, so this criteria was untouched

4. Articles from relevant fields were sorted like Medical, Nursing, Medicines, IT,
Computational science etc.

Scopus and Web of Science search results were compared for degree of relevance. Post detailed
study; it was decided to use Web of Science search results for detailed bibliometric analysis.
However, other databases have supported for a comprehensive descriptive analysis for
literature review.

Bibliometric as Research Methodology for Literature Review

Bibliometrics, as a research method, offers a quantitative approach to analyzing and assessing
scholarly publications and their impact within the academic community. By employing
bibliometric techniques, researchers can uncover patterns, trends, and relationships in scientific
literature, facilitating evidence-based decision making and knowledge discovery. One
commonly used bibliometric indicator is citation analysis, which examines the number of times
a publication has been cited by other works, serving as a measure of its influence and
significance (Garfield, 1979). Other indicators include the h-index, which combines the
number of publications and their respective citation counts to assess an author's productivity
and impact (Hirsch, 2005), and journal impact factors, which gauge the average number of
citations received by articles published in a particular journal (Garfield, 2006). Bibliometrics
provides researchers with a systematic and quantitative approach to evaluate research output,
track scientific trends, and inform decision making in various fields (Waltman, 2016).
However, it is important to note that bibliometrics should be used alongside qualitative
methods to obtain a comprehensive understanding of the research landscape (Rafols et al.,
2012). By combining bibliometric analysis with other research methodologies, researchers can
gain valuable insights into the impact, visibility, and scholarly influence of scientific
publications, contributing to evidence-based research evaluation and strategic planning.
Bibliometric analysis using Bibliometrix of R Studio:

The bibtex file was analysed using ‘Bibliometrix’ package as part of R Studio software and R
software. Authors found Bibliometrix as very strong, scientifically grounded tool for effective
bibliometric analysis. After initial installation of all related softwares; file path was written for
access of bibtex file which was output of web of science search with above mentioned steps (R
Core Team, 2018).

Records for 141 documents post above mentioned filtration served as feed for bibliometric
analysis from sources as Journals, books, and conference proceedings totaling to 65 in
numbers. The effective period selected was 2010-2018. Total number of varied keywords used
by authors in selected research documents being 455. Average citations per document amount
to 10.7. Collaboration index as calculated by programme in R Studio is 5.88; with 5.78 authors
on an average writing one document. More details can be referred to in following table.

Table

Documents 141
Sources (Journals, Books, etc.) 65
Keywords Plus (ID) 397
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Author's Keywords (DE) 455
Period 2010 - 2018
Average citations per documents 10.7
Authors 815
Author Appearances 958
Authors of single-authored documents 4
Authors of multi-authored documents 811
Single-authored documents 3
Documents per Author 0.173
Authors per Document 5.78
Co-Authors per Documents 6.79
Collaboration Index 5.88
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Fig. Number of Research documents published year wise for mHealth in Rural Healthcare
The annual scientific production saw a sudden jump in 2013, which can be greatly correlated
with rise in applications on big data analytics particularly in healthcare, publication highest
number appears in 2018 with approximately 34 publications and graph shows a rising trend.
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Average Article Citations per Year
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Fig. Average article citations per year for for mHealth in Rural Healthcare
With consistent rise in number of publications a consistent similar rising trend is observed in
citations per document per year with highest being 9 citations in year 2018.
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Fig. Topmost Authors for mHealth in Rural Healthcare

The scientific enquiry of topmost contributors in mHealth in Rural healthcare resulted in above
graph, with top 7 contributors being Bhuiya, Chen, Du, Khatun, Wang, Wu, Zhang with 6
publications each. However, a deeper look into citations per Author changes this ranking
drastically. Kaellander K (2013) has 166 citations for an article published in Journal of Medical
and Internet Research followed by Aranda (2014) has 116 citations for an article published in
BMC Public Health.

Table -Topmost Citations as per Contributors in Research Document
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Paper Total Total
citations citations/ye
ar
1 KAELLANDER K, 2013, J MED INTERNET RES 166 33.20
2 ARANDA-JAN CB, 2014, BMC PUBLIC HEALTH 116 29.00
3 WEINSTEIN RS, 2014, AM J MED 103 25.75
4 HALL CS, 2014, GLOB HEALTH ACTION 78 19.50
5 MAHMUD N, 2010, TECHNOL HEALTH CARE 75 9.38
6 LUND S, 2012, BJOG 74 12.33
7 WESOLOWSKI A, 2012, PLOS ONE 70 11.67
8 MARS M, 2013, PROG CARDIOVASC DIS 44 8.80
9 BLOOMFIELD GS, 2014, GLOBAL HEALTH 43 10.75
10 PRICE M, 2013, ] MED INTERNET RES 35 7.00
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Fig. Factorial Map of most cited Documents for mHealth in Rural Healthcare
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Factorial map of the documents with the highest contributes
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Fig. Factorial Map of the documents with highest contributes for mHealth in Rural Healthcare
There are four approaches popularly used in Citation analysis- co-citation analysis,
bibliographic coupling, direct citation, and a bibliographic coupling-based citation-text hybrid
approach. The last one is considered as more effective than other pure citation-based
approaches even more than bibliographic coupling (Boyack K., Klavans R., 2010). Above 2
figures illustrate the factorial maps for highest cited and highest contributing documents across
2 clusters of co-cited articles which is elucidated in figure below. Moreover, the figure which
follows below helps us to understand the effectiveness of bibliographic coupling citation-based
approach as compared to direct citation network as depicted below.

Historical Direct Citation Network
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Fig. Direct Citation Network for mHealth in Rural Healthcare
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Co-Citation Network
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Fig. Co-citation Network for mHealth in Rural Healthcare
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Fig. Detailed Co-citation network analysis using Gephi for mHealth in Rural Healthcare
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The research authors as per documents to the centre of the network represent highly impactful
articles with highest citations, the number of citations go on reducing as we move away from
the centre towards the edges in the network. The co-citation detailed network very clearly
charts out the 6 major clusters as mentioned earlier. As many connections from a particular
document node those many co-citations connections, thus in a clutter of central network we
can observe several for highly cited documents.

Table : Top Pageranked articles cited by other highly cited articles for mHealth and Rural
Healthcare

Top Pageranked articles cited by other highly cited articles

Ran

k Article Pagerank

1 Hall CS; Fottrell E; Wilkinson S; Byass P 0.018754

2 Aranda-Jan CB; Mohutsiwa-Dibe N; Loukanova S 0.018458

3 Prieto JT; Zuleta C; Rodriguez JT 0.018162

4 Lodhia V; Karanja S; Lees S; Bastawrous A 0.01786

5 Siedner MJ; Santorino D; Haberer JE; Bangsberg DR 0.0168
Hackett K; Lafleur C; Nyella P; Ginsburg O; Lou W; Sellen

6 D 0.016312
van Velthoven MH; Li Y; Wang W; Du XZ; Wu Q; Chen L;

7 Majeed A; Rudan [; Zhang YF; Car J 0.015528
Lund S; Boas IM; Bedesa T; Fekede W; Nielsen HS; Sorensen

8 BL 0.015341
Ggita JM; Ojok C; Meyer AJ; Farr K; Shete PB; Ochom E;
Turimumahoro P; Babirye D; Mark D; Dowdy D; Ackerman
S; Armstrong-Hough M; Nalugwa T; Ayakaka I; Moore D;

9 Haberer JE; Cattamanchi A; Katamba A; Davis JL 0.015249
van Velthoven MH; Li Y; Wang W; Chen L; Du XZ; Wu Q;

10 Zhang YF; Rudan [; Car J 0.014678

Above table depicts an interesting list of articles. Gephi also allows to carry out Page ranking
in co-citation network analysis. The page ranking gives interesting perspective of those articles
which have been cited by highly cited articles. This analysis in Gephi resulted in a above top
10 articles. The top most being Hall et.al, followed by Aranda-Jan et.al., Prieto et.al., Lodhia
et.al., Siedner et.al., Hackett et.al., etc.
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Most Productive Countries
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Fig. Country wise Publications for Big data Analytics in Healthcare

USA with over 50, followed by UK with 16 which is followed by India with 14 articles remain
the 3 topmost contributing countries for publications in mHealth in Rural healthcare.
Bangladesh and China follow with 8 publications. Graph also educates us on the across country
collaborations for these publications with China showing 100% collaboration for publications.
Following figure gives more details on collaborations across countries. A big cluster appears
which is close knit in terms of collaboration which is USA, UK, Australia, India and
Bangladesh and as was evident in graph above, the collaborations are stronger again with
China, Kenya, Canada, Uganda, Ghana, and Spain which are other influential contributors.
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Country Collaboration

Fig. Country Collaborations for mHealth and Rural Healthcare
Table -Total Citations and average article citations per Country

Rank Country Total Citations Avg Article Citations
1 USA 539 11.47
2 UGANDA 168 56.00
3 UNITED KINGDOM 167 10.44
4 GERMANY 116 58.00
5 DENMARK 88 44.00
6 BANGLADESH 82 10.25
7 INDIA 72 5.54
8 CANADA 56 11.20
9 AUSTRALIA 49 7.00
10 SOUTH AFRICA 44 22.00

Table above depicts citations per article as per country gives different ranking for top 3
contributors- USA with 539, Uganda with 168 and UK with 167 total citations. Moreover, the
list of countries which has higher average citation per year includes Germany, Uganda and
Denmark, with 58.00, 56.00 and 44.00.

Table -Topmost Sources for mHealth and Rural Healthcare
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Ran Sources Articles

k

1 JMIR MHEALTH AND UHEALTH 15

2 BMC MEDICAL INFORMATICS AND DECISION 11
MAKING

3 JOURNAL OF MEDICAL INTERNET RESEARCH 9

4 PLOS ONE 9

5 GLOBAL HEALTH ACTION 7

6 BMC PREGNANCY AND CHILDBIRTH 5

7 BMC PUBLIC HEALTH 5

8 INTERNATIONAL JOURNAL OF MEDICAL 5
INFORMATICS

9 BMC HEALTH SERVICES RESEARCH 3

10 BMJ OPEN 3

As depicted in above table, topmost contributing sources for research documents in mHealth
and Rural healthcare are JMIR mHealth and uHealth with 15, BMC Medical Informatics and
Decision Making with 11 and Journal of Medical Internet Research and PLOS One with 9
publications each.

Keyword Co-occurrences

OFRAAY CHNOLOGY

Fig. Keyword co-occurrences for mHealth and Rural Healthcare

In the list of 455 different words appearing as keywords in the research documents, keyword
co-occurrences network is depicted in above figure. Words like mHealth, Telemdeicine, Care,
Randomized controlled trail, Developing Countries, and interventions appear as prominent
with 3 distinct co-occurrence clusters. The frequency of keyword occurrence is depicted by the
size of circle which indicates the strength of that node in the network.
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Conceptual structure map
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Fig. Conceptual Structure Map for mHealth and Rural Healthcare

Conclusion:

In conclusion, Big Data Analytics holds immense promise in revolutionizing the healthcare
industry. By harnessing the power of large-scale data analysis, we can gain valuable insights
into patient care, disease prevention, and resource allocation (Ozdemir and Saba, 2020; Sacchi
et al., 2018). Through the integration of electronic health records, wearable devices, and
medical imaging, we can unlock new opportunities for personalized medicine and evidence-
based decision making (Xu et al., 2018; Choi et al., 2020).

However, it is important to address ethical considerations, privacy concerns, and data security
issues to ensure the responsible use of Big Data Analytics in healthcare (Kayaalp, 2019; El
Emam et al., 2021). As technology continues to advance, the collaboration between data
scientists, healthcare professionals, and policymakers becomes crucial for leveraging the full
potential of Big Data Analytics and realizing its transformative impact on improving patient
outcomes and shaping the future of healthcare (Koh and Tan, 2017; Sittig et al., 2020).
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