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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.




REQUIREMENTS

Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or
compu-ter-printed on a single side of standard typing paper, with the left margin of 3 centimeters width,
and 1.5 spacing between the lines, typeface - Times New Roman (Cyrillic), print size - 12 (referring to
Georgian and Russian materials). With computer-printed texts please enclose a CD carrying the same file titled
with Latin symbols.

2. Size of the article, including index and resume in English, Russian and Georgian languages must
be at least 10 pages and not exceed the limit of 20 pages of typed or computer-printed text.

3. Submitted material must include a coverage of a topical subject, research methods, results,
and review.

Authors of the scientific-research works must indicate the number of experimental biological spe-
cies drawn in, list the employed methods of anesthetization and soporific means used during acute tests.

4. Articles must have a short (half page) abstract in English, Russian and Georgian (including the
following sections: aim of study, material and methods, results and conclusions) and a list of key words.

5. Tables must be presented in an original typed or computer-printed form, instead of a photocopied
version. Numbers, totals, percentile data on the tables must coincide with those in the texts of the
articles. Tables and graphs must be headed.

6. Photographs are required to be contrasted and must be submitted with doubles. Please number
each photograph with a pencil on its back, indicate author’s name, title of the article (short version), and
mark out its top and bottom parts. Drawings must be accurate, drafts and diagrams drawn in Indian ink
(or black ink). Photocopies of the X-ray photographs must be presented in a positive image in tiff format.

Accurately numbered subtitles for each illustration must be listed on a separate sheet of paper. In
the subtitles for the microphotographs please indicate the ocular and objective lens magnification power,
method of coloring or impregnation of the microscopic sections (preparations).

7. Please indicate last names, first and middle initials of the native authors, present names and initials
of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
In GMN style for each work cited in the text, a bibliographic reference is given, and this is located at the end
of the article under the title “References”. All references cited in the text must be listed. The list of refer-
ences should be arranged alphabetically and then numbered. References are numbered in the text [numbers
in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
by Cyrillic and Latin).

9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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Introduction. Large-scale data or big data are relatively
new concept in the era of technology [1]. These terms are
used interchangeably to describe the accelerating growth of
structured, semi-structured, and unstructured data which are
huge and complex to be managed using the traditional data
processing applications [2]. Moreover, large-scale data or big
data are new concepts in the health care field [3]. Large-scale data
shed the light on the large dataset of information that is stored
in Electronic Health Records (EHRs) which are coming from
different origins [4]. Furthermore, in the health filed domain,
there is a huge amount of data that require advanced methods
for analysis [5]. Nowadays, there are different analytical models
known as data mining and machine learning algorithms [2 6].

The infancy of the big data concept was in the 1970s [7]. The
shape of big data starts to formulate since the time of sharing
information at huge rates via the internet in 1989 [8]. In 1997,
the development of numerous technological innovations took
place including areas of machine learning algorithms and big
data analytics including relational databases and open sources
providing an easy way to retrieve and store a large amount of
data [9]. More acceleration of big data concepts was impacted in
the 21st century to include the ‘Vs’ to define the characteristics
and properties of big data[10]. With the big data revolution that
transforms our lives, works, and thinking, it becomes a necessity
to cope with this large amount of data [11].

Clear and accurate conceptual and operational definitions of
large-scale data in the health care field are still needed [12].
Hence, the purpose of this paper is to do a concept analysis
of ‘large-scale data or big data in the health care field by
identifying their antecedents, attributes, and consequences.
Developing a clear definition of large-scale data will add to the
body of knowledge, which will assist health care professionals
to utilize, analyze, and predict patterns of collected information
in their research.

Materials and methods. A search was conducted in health
databases including CINAHL, MEDLINE, Research Gate, and
Science Direct. The terms included in the search are “large-scale
data”, “big data”, “healthcare providers”, “ health technology”,
and “data analytical techniques”. Inclusion criteria were:
papers published between 2015 and 2021, original research,
conferences paper, systematic review, and books that have
large-scale data or big data terms in the context of health care.
Any paper that has quantitative, qualitative, or mixed study
designs and is published in the English language was included
in the analysis. Titles and abstracts are checked to remove the
duplicated papers and eliminate the irrelevant articles that did
not meet the inclusion criteria. Full-text articles were retrieved
and reviewed to assess if the contextual data are consistent
with the large-scale data concept. Furthermore, references
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were reviewed for additional sources of information about the
concept. (Figure 1)
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Fig. 1. Flow chart of the study selection process.

Walker and Avant [13] ENREF 23 method was applied
in this concept analysis to get a deep understanding of the
concept of large-scale data in health care. Concept analysis is
a crucial step in theory development as it transfers science and
professional expertise into new stages of development [14].
The concept analysis process explores the clarity of the concept
systematically and logically that is composed of seven steps:
select the concept, determine the aims of analyzing the concept,
identify all use of the concept, determine the defining attributes,
construct a model case, identify antecedents and consequences,
and define empirical referents [13]. Health systems are rapidly
evolving due to the advancement in health technologies [15].
However, no clear definition of large-scale data or big data in
different disciplines exists [16].

Results. Definition of the concept. According to the
Cambridge English dictionary, large-scale data are also known
as big data which is defined as “very large sets of data that are
produced by people using the internet, and that can only be
stored, understood, and used with the help of special tools and
methods” [17]. The European Commission defines large-scale
data as “large amounts of different types of data produced from
various types of sources, such as people, machines or sensors”
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[18]. This data include climate information, satellite imagery,
digital pictures and videos, transition records or GPS signals”
[4]. Likewise, the National Science Foundation (NSF) in the
United States denotes the large-scale data as “large, diverse,
complex, longitudinal, and/or distributed data sets generated
from instruments, sensors, Internet transactions, email, video,
click streams, and/or all other digital sources available today
and in the future”[19].

Raghupathi and Raghupathi [20], stated that large-scale data
in health care is the digitalization of information that is vast
and complex, which is not easy to be managed by traditional
software or hardware application, thus it needs conventional
methods and analytical tools. Baro, et al. [21] asserted that
big data in health care has been set with log (n*p) > with high
speed and a variety of attributes. Cheung, et al. [22], pointed
out to large-scale data in health care is “large datasets that are
collected routinely or automatically, and stored electronically”
[22]. Alwan and Ku-Mahamud [23] refer to large-scale data as
any dataset that has a large amount of information and complex
data that need special processing to be managed and it was exist
in many subjects such as business, government, and sciences,
transport, and health care.

Defining attributes. Concluding the information that is
reviewed in the literature, the defining attributes of large-scale
data were a volume which refers to the large quantity of data,
the velocity refers to the speed of data during the handling of
information and in data generation, the variety that means the
range of data and different sources of information, and veracity
that refers to quality and origin of data [23,24].

MODEL CASE

Collecting data from the Electronic Health Records (EHRs)
at Jordan’s health institutions for all patients with heart
disease over the past five years. The data include the patients’
demographical data, reports, laboratory results, diagnostic
procedures, radiological studies, and histories as taken by
patients. The estimated number is between one million and
one million and a half. Special software programs will be used
to analyze the hidden pattern of the disease. This will help in
analyzing the huge amount of data to predict individuals who
may get heart disease as early as possible, cardiovascular
complications prevention, and improve population health by
utilizing large-scale data analysis techniques effectively.

Volume in the above case refers to the enormous amount of
information. Velocity refers to the unprecedented speed at which
data are generated and received, that cannot be handled using
the traditional software application. Variety refers to diversity
in data type to include images such as radiological studies, the
numeric flow of information such as laboratory results, and free-
text notes such as histories taken from families and patients.
Veracity refers to the quality and accuracy of collected data that
are stored in the EHRs to get accurate predictions of chronic
health conditions such as cardiovascular diseases.

ANTECEDENTS.

Many antecedents of large-scale data, as well as, big data
were identified; namely data, technology, people, and health
care organization. Firstly, data that build up large-scale data
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are heterogeneous by nature including structured, semi-
structured, and unstructured data. Thus, large-scale data are
composed of multiple data from multiple sources. Furthermore,
the centralization of data is envisioned to ensure that all
information is easily accessible to be analyzed and enable data
operation [25]. Secondly, technology or process technology
is an important requirement of large-scale data to manage
the heterogeneous amount of information for analysis. Since
the large data in volume is meaningless as with volume. It
has its meaning, insight, and positive impact with technical
processes such as large-scale data analytical techniques,
e.g. data mining, artificial intelligence that utilizes machine
learning algorithms, which transform such data into actionable
sources of information, and appropriate decisions based on
data analysis. It is known as precision medicine that includes
clinical care tailored to individuals' characteristics leading to
data enrichment that could be used as diagnostic and prognostic
to provide high-quality services [26]. Health care organizations
had a direct influence on large-scale data quality by providing
easily accessible patient data, and providing encouragement to
utilize such data in experimentation to offer discovery of hidden
patterns of collected data in EHRs. To sum up, large-scale data
quality could be judged based on data discovery, compatibility,
and operation [27].

CONSEQUENCES.

Utilizing large-scale data effectively is a crucial step toward
the integration with the evolution of health care technology,
especially with the rapid advancement in technology and the
availability of multiple huge sources of data. Many positive
impacts of large-scale data will be reflected on individuals,
families, healthcare professionals, and healthcare institutions.
Initially, effective use of large-scale data can improve clinical-
decision-making through early detection of chronic health
conditions, and cost reduction by reducing the number of
unnecessary hospital admissions and re-admissions. In addition,
it could improve the performance of both health care providers
and patients by focusing on patient-centered care and improving
the quality of health care by extracting the hidden pattern of data
extracted from the large dataset of EHRs.

On the other hand, many challenges of utilizing large-scale
data in health care could be related to data security, privacy,
confidentiality, and duplication of data in the system. The
second challenge is related to the lack of standardization of data
documentation due to language barriers, medical terminology,
and global sharing. Thirdly, storage and transformation of
data include expensive storage, lack of skills of users, and the
transmission of data from one place to another [28].

EMPIRICAL REFERENTS.

Big or large-scale data implies dealing with a huge
heterogeneous amount of information that is difficult to be
managed using traditional software applications. However,
many tools can be used to handle large-scale data such as
Hadoop, MapReduce, and Spark [29].

Hadoop is known as an open-source software solution that
is designed to work with large-scale data. This tool helps in
processing the load that is required to process a huge amount
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of data across a few hundred thousand separate computing
nodes. Hadoop can vastly speed the rate of information that
can be processed which is considered a flexible, cost-effective
data processing model that could scale as data volume increases
in size which enhances the ability to predict the likelihood
of patient readmission and take the appropriate preventive
measures to reduce the readmission rates [30].

MapReduce is popular data processing engine for utilizing
large-scale data effectively [31]. MapReduce performs two
main functions including compiling and organizing data sets to
be reduced to a smaller and organized dataset that could respond
to quires and tasks. It is introduced to be a state-of-the-art for
query processing, data mining as well as data processing [32].

Spark is known as a substantial combined analytical engine
of comprehensive data processing and machine learning
algorithms that are widely accepted as an open-source project
from the Apache foundation [33]. It is characterized by ultra-
fast processing applications that can stand alone to be used in
large health care institutions to put large-scale data in effective
utilization use.

It is concluded that many tools can be used to analyze large-
scale data, which are characterized by its potentials such as
being open source, portability, easy to use, and most importantly
integrated data quality to improve the health quality of patients
and health care, professionals.

Discussion. The large-scale data concept is relatively new
in healthcare field. However, it is popular in other disciplins
such as education, manufacturing industuries, and advanced
technology [34]. Many challenges face health care providers
in taking benefits from the large-scale data and to apply it in
academic research. Thus, it is crucial to explore the accurate
meaning of large-scale data in order to develop a collective
and clear framework to be used in the research network. This
study shed the light on the main attributes of large-scale data
definition which are known as the “Vs”, volume, velocity,
variety, and veracity. Furthermore, many studies presented
different definitions for large-scale data and its componenet
as as structured, semi-structured, and unstructured [4 35 36].
These studies have shown that large scale data are produced
from different EHR and other technological devices that need
special tools to deal with such large amounts of data. On the
other hand, different studies agree that large-scale data or big
data concept has a flexible cultural meaning that has different
implications in psychology, sociology, industry, and technology
[4]. Surprisingly, it was discussed that not all forms of big data
literature share the same attributes, which depends on the form of
the data and the field that has been utilized in its applications [37].

Conclusion. Large-scale data (big data) is described as a huge
amount of data that is beyond managing, storing, and analyzing
with traditional software applications. The main characteristics
of big data are volume, velocity, variety, and veracity. Besides,
it has many antecedents and different consequences. Hadoop,
MapReduce, and Spark were the most technical tools that
were used to analyze large-scale data effectively. Choosing
the most appropriate tool depends on the availability of special
characteristics such as open-source, portability, easy to use, and
improved health quality.
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Abstract. This paper aims to conceptually analyze “large-scale
data” in the healthcare field to improve its clarity in the literature.
Thematic analysis was applied to avoid the haphazard results
in recognizing the attributes, antecedents, and consequences of
the concept analysis. Large-scale data is a huge heterogeneous
amount of data characterized by high volume, velocity, variety,
and veracity. large-scale data analysis supports the early
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prevention measures through the prediction of chronic diseases,
reducing the cost, and unnecessary admission and re-admission
of hospitalization. Large-scale data is a huge amount of data
that is beyond managing, storing, and analyzing with traditional
software applications.

Keywords. Large-scale data, big data, concept analysis, health
care, data mining, disease prediction.
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