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Abstract

In the environment of health management, it is very necessary to use data analytics for
several aspects, from improving administrative management, the study of the behavior of
diseases in the population to accurately diagnosing, even pathologies that can currently be
identified early to make timely and accurate interventions on some ailments. The
motivation for applying data analytics in health is to focus on a value-focused care model and
not on episode care, increase the benefits of historical data and help solve possible complex
pathologies. This article presents a proposal for a data analytics model for health
institutions called ADHEALTH, which has been validated by the media of experts and has
a statistical study that demonstrates a favorable trend for its implementation. The model
presents seven phases in a specific order, the legal environment as the initial phase, the
operational environment focused on health institutions, institutional strategic planning, thus
defining the appropriate sources of information and generating the data warehouse, to
generate the exploitation applications, and finally solve institutional requirements and
establish institutional use.
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2 HEALTH DATA ANALYTICS

Contextualization

Data analytics refers to quantitative and/or
qualitative perspectives to obtain useful and
important information from data. Consider
techniques such as data extraction, to categorize
them and determine possible relationships,
trends, or patterns of behavior. Currently,
organizations of all types require a structuring of
their data for their processing and obtaining
information for effective decision making that
allows optimizing the organization's business
processes and improving performance.

Depending on the type of organization and its
business line, various data analytic techniques
and models can be applied to help meet
organizational objectives. It is essential to
determine requirements and data sources [1].

REQUIREMENTS

In the environment of health management, it is
very necessary to use data analytics for several
aspects, from improving administrative
management, the study of the behavior of
diseases in the population to accurately
diagnosing, even pathologies that can currently
be identified early to make timely and accurate
interventions on some ailments.

Today, there is talk of internal devices of the
human body that monitor and record different
organs and timely identify patterns with which a
disease can be diagnosed and thus apply the
timely treatment. Concomitantly, data analytics
can be used to reduce costs of treatments, and
medical services, anticipate epidemics, and
improve efficiency in the management and
administration of health facilities.
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Electronic record systems and processes have
been implemented in the health systems of
several countries, and such a wealth of
information requires an effective model for
clinical and epidemiological data analysis to
take advantage of the world's evident digital
transformation. The motivation for applying
data analytics in health is to focus on a value-
focused care model and not on episode care,
increase the benefits of historical data and help
solve possible complex pathologies.

The correct response to the digital
transformation in the health  systems
environment allows to determine insights, tends
to accelerate discoveries, and increases the
dominance of the subject in society. This
transformation must be based on the flow of
data and the constant interaction between the
actors that make up the health system, be they
patients, professionals, providers, etc. The
handling of a large amount of structured and
unstructured data, (annual storage is estimated
in ranges of Petabytes of information?) in each
phase of the ETL, thus presenting the data for
analysis of relationships and patterns that allow
solving the problem posed. A study shows that
more than 70% of health actors are optimistic
about the results that data analytics can provide
in health care 2 [2].

From the management of health care, direct
benefits are known in risk analysis in
orthopedic surgical interventions, in the
guarantee of patient safety[3], [4], and the
management of scheduling of surgeries [5]. In
the  administrative  efficiency of the
infrastructure and the proper management of
technology in health facilities, including
optimization of maintenance of medical
equipment [6], [7].

Among the most notorious challenges in health
data analytics are:

o Systems Integration: Diverse IT
solutions even within the same institution, with
little or no compatibility, and a framework with
low possibilities of integration between
platforms and systems [8].

1 Petabyte: Mbyte multiple equal to ten raised to the fifteen
bytes
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. Regulatory framework: In Latin
America, there is a limited definition of policies
and strategies for the management and
management of big data and its analytics,
including aspects of data privacy [8], [9],
ethical issues [9], and legal issues in the
analysis of data in health[10].

. Data management: There is a
tendency of criteria in ensuring that many
health systems are not efficient due to their
limited ability to collect, analyze and make
timely and effective decisions with patient data.
Despite an expenditure on information
management of almost 30% of their budgets,
the problem still exists due to the
decentralization and diversity of data
sources [11], [12], [13].

In summary, the challenges to be solved in
eHealth are framed in the lack of integration of
systems, the generation of regulatory
frameworks, the almost zero exchange of
information, and with it the need for models and
analytical methods adjusted to the reality of the
sector [12] [13].

Once the data has been reformatted and the
results issued, you can decide between 4 models
to apply Data analytics, they are differentiated by
their approaches: descriptive, diagnostic,
predictive, and prescriptive.

Descriptive: What's going on? - Provides a
descriptive report of who, when, where, how
much, and what has happened in a time, useful
to provide basic information and a contextual
view that allows understanding the data.

Diagnosis: Why is it happening? - Provides
information focused on the reasons that led to a
certain situation, which may require several data
sources and even hypotheses to be resolved. By
diagnostic analysis, patterns and related
dependencies can be identified.

Predictive: What is most likely to happen? .-
Focuses on trying to predict what will happen
in the short term. It helps to determine trends
and correlations between variables and possible

2 ETL : Extract, Transform and Load. Prubbing to obtain data of
multiple sources, transform them into a standard format, debug
them and finally load them into a new database integral
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causalities. It is supported by statistical models,
machine learning mechanisms, and data mining.

Prescriptive: What do | need to do? .- It is
based on a deep understanding of what has
happened, why, and several possible future
scenarios, options of what could happen, to
provide information that would support timely
and adequate decision making, and minimize
the risk of future problems or taking advantage
of new trends [13].

3 METHODOLOGY

For the development of this research, a
theoretical bibliographic analysis of the
currently existing data analytics models was
carried out. Then, an analysis of the data
analytics requirements in the field of health was
carried out. With this information, the present
proposal for a data analytics model for
ADHEALTH health institutions is proposed,
which was validated by experts and with
statistical analysis, a favorable result and a high
trend for its implementation were obtained.

Phases of the ADHEALTH model.

o
-

10333

To validate the instrument, a reliability analysis
of the survey was carried out, obtaining a
Cronbach's alpha coefficient of 0.831, which
indicates that the data collection instrument has
an acceptable reliability, with which the aspects
and dimensions that affect in data analytics in
health institutions; he statistical treatment of
the data was made using a spreadsheet, and
Fisher's test was applied in the ANOVA and
Tukey mean separation by analyzing the
standard error and obtaining the percentage of
good classification model; The corresponding
exponential  coefficients and confidence
intervals were applied to the same 95% of
reliability for ANOVA.

4 DATA ANALYTICS MODEL -
ADHEALTH

According to the analysis carried out and the
requirements in the health area, the following
data analytics model is proposed, framed in 7
phases

1. Ambiente Legal

2. Ambiente operativo

e/ —/

3. Planificacién estratégica Institucional

4. Fuentes de Informacion

5. Almacen de Datos

6. Aplicaciones de explotacion

—/ —/ —/ —/

7. Aprovechamiento informacional

LT

Source : The authors

4.2  Operationalization of the
ADHEALTH Model

. Legal Environment.- Refers to the
legislation and its characteristics that the
institution has in terms of use and data
analytics.  Generation, preservation, and
analysis of data, for this, at least a) Institutional
regulatory framework, b) Current regulations in
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data analytics, c) Bioethics policies and codes,
and an adequate guide of d) Analytical
Governance must be available

. Operating Environment.- Refers to
the functional and operational characteristics of
the IT infrastructure of the institution, thus, the
physical and technological infrastructure
available and/or assigned; the available
personnel, their training and skills; the
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resources  available to  operate the
infrastructure, comply with institutional
regulations, institutional computing objectives,
and institutional strategic objectives; analyzes
additionally.

° Institutional Strategic Planning.-
Refers to the planning, execution, monitoring,
control, and feedback of institutional objectives
based on their strategic vision. The Mission,
Vision, Values, Objectives, Goals, Impact
Meters, and Risk Analysis should be analyzed.

. Information Sources.- Refers to the
information available for an adequate data
analysis procedure, you must know and have
access to the integrated information systems
available authorized in the institution,
inventory, and access to own systems, national
data of population censuses, and business
among others.

. Data Warehouse .- Refers to the data
storage system that allows supporting data
intelligence,  business intelligence, and
analytics tasks as such. In this phase, the Data
Cleansing Rules are defined and applied and the
ETL  (Extraction, Transformation, and
Loading) processes are executed.

o Exploitation applications.- Refers to
the definition, development, implementation,
and implementation of Data Analysis
Applications; application of computational
statistics, artificial intelligence, and machine
learning  strategies; consolidation  of
information from all available and valid sources
of information, Data Management processes
and tools are determined and applied.

. Informational use.- It refers to the last
step, once the data is organized, analyzed, and
converted into strategic information, decision
making is motivated, business opportunities are
glimpsed, improvement plans are proposed,
systems integration is determined, and an
Analytical Strategy is defined, and data
preservation is proposed.

5 Validation
To reduce the threat to the validity of the

statistical conclusion, the following aspects are
considered.
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The questionnaires were answered with the
same scale, in the same period, and by all
stakeholders, without a change in the
environment for the time the test was taken. The
guestionnaires were answered anonymously,
however, there is an additional document
signed by the actor as proof of application [18].

About the internal threat to the validity, this
study not considered the effect of history,
maturity, and testing because it does not yet
have the model implemented. Moreover, there
is no threat of selection bias; in the institution
where the survey applies The participants have
been selected at random, and not targeting a
specific group, and all the players are interested
in managing the data analytics and its
application in health institutions.

About the external threat to validity, there is no
risk of interaction, because the sample is the
total population of the institution to which the
study is applied.

To validate the instrument, a reliability analysis
of the survey was executed, obtaining a
Cronbach's alpha coefficient of 0.831, which
indicates that the data collection instrument has
acceptable reliability, thus determining the
aspects and dimensions that affect data analysis
in health institutions; he statistical treatment of
the data was made using a spreadsheet, and
Fisher's test was applied in the ANOVA and
Tukey mean separation by analyzing the
standard error and obtaining the percentage of
good classification model; The corresponding
exponential coefficients and confidence
intervals were applied to the same 95% of
reliability for ANOVA. Obtaining a level of
significance less than 0.05, presents the
conclusion that the ADHEALTH model is
suitable for implementing data analytics
processes in health institutions.

6 Conclusions

This paper presents a validated model of data
analytics applied to health institutions, to meet
the needs of the health area in terms of efficient
information management, improvement of
administrative management, the study of the
behavior of diseases in the population, until
accurately diagnosing pathologies to perform
timely and accurate interventions on some
ailments.
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The ADHEALTH model presents seven phases
in a specific order, the legal environment as the
initial phase, the operational environment
focused on health institutions, institutional
strategic planning, thus defining the appropriate
sources of information and generating the data
warehouse, to generate the exploitation
applications and finally solve institutional
requirements and establish institutional use.

The ADHEALTH Model aims to support the
overcoming of the challenges of system
integration; data privacy, as well as its ethical
and legal handling; of efficient data
management.

It is essential to have data analytics models
oriented to specific environments for adequate
management and treatment of data.
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