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Abstract: Data science is analyzing data and extracting critical knowledge. Its application in a technical field
is usually within medicine, where wisdom encompasses integrating principles and techniques that enable
extensive data analysis. On the other hand, genomics is a multi-disciplinary approach focusing on understanding
the biological structure, functional components, and evolution of genetic bodies. The concept of genomics
covers the scientific sequencing of genomes, analysis of the transcripts, and determining the overall set of genes.
This research paper sought to investigate the potential impact of data science in advancing genomics in
healthcare. Also, the study sought to discover the potential challenges and future possibilities of data science in
genomic medicine. The theories applied were the Data Science Theory, the Theory of Information Systems, the
Kinship Theory, and the Neo-selectionist Theory. The researcher utilized the mixed research design by
deploying the quantitative and the qualitative research design to address the study objectives. The results
indicated the existence of a positive connotation between the variables of data science and genomics. Data
analytics, data strategy, and operationalization positively influenced the genomics study in healthcare. The
findings revealed that data science, along with its highlighted variables, had a positive impact on the practice of
genomics in medicine and healthcare. The association was significant and thus provided a basis to encourage
using the concepts in combination within healthcare.
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I. INTRODUCTION
Data science is a relatively new paradigm considered one of the most significant and advanced

discoveries in the 21st century. According to [1], data science has been deployed successfully to accelerate the
unearthing of probability outcomes within several domains. Therefore, data science can be perceived as a
practice that is concerned with the analysis of data and extraction of critical knowledge. The concept involves
analyzing Big Data, thus obtaining correlations between variables while estimating the probable outcomes and
errors. As a result, the application of data science in a technical field such as medicine encompasses integrating
principles and techniques that enable the analysis of extensive data in terms of scale, velocity, and volume to
accelerate the study of phenomena that have been represented by the collected data [2]. The specific objectives
studied in this article include the following:

e Understanding the concept of data science and genomics.

o Elaborating on the application of data science in health genomics.

¢ Finding out the pros and cons of data science in genomics.

e Determining the implications of data science in genomics.
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Fig 1. Data Science Process

Genomics is a multi-disciplinary and scientific approach that seeks to understand or comprehend the
biological structure, functional components, and evolution of genetic bodies as well as their interactions,
molecular elements, and the cloning of genomes to understand organismic phenomics [3], genomics covers the
scientific sequencing of genomes, analysis of the transcripts and determining the overall set of genes. We should
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note that genomics is divided into functional, structural, and comparative, which deals with constructing high-
resolution genetic maps, characterizing genes, and comparing these aspects across genes. There have been
suggestions regarding the interplay between data science and genomics. The former focuses on extracting
knowledgeable insights from data at scale and how the same can be applied in comprehending genomics among
organisms [4-5]. This paper sought to investigate the potential impact of data science in advancing genomics in
healthcare.

1. BACKGROUND

Navarro et al. [6] conducted a study on the application of data science in the field of genomics-based on
the umbrella approach. The research contextualized data science as an umbrella-like term comprising different
subdomains. Therefore, the study focused on integrating genomics as a specified subdomain known as 3V data
and the 4M model and analyzed cultural and technical exports and imports between the subdomains of data
science and genomics. Furthermore, the authors discussed how data privacy, ownership, and value continue to
be issues that affect the application of data science in the field of genomics. Royd et al. [7] conducted a study on
the generation of health data concerning genomics in the United Kingdom. The study explored the current
models used in generating genomic health data and the underlying legal, ethical, and policy issues associated
with analyzing and interpreting genomic data, especially in the case of using DNA.

Khoury et al. [8] investigated the intersection of genomics health and big data, a component of data
science, and the operationalization of public health. With precision public health (PPH) emerging as a
significant response to the rapidly increasing availability of biobanks, genomics, and other primary sources of
bug data in health care, understanding data science was vital. On the other hand, He et al. [9] conducted a study
on the application of data analytics, a branch of data science in genomic medicine. The study reviewed the
challenges of manipulating large-scale sequencing data and the variable clinical data retrieved from the EHRs
system for medical genomics. The authors introduced potential solutions to various difficulties in manipulating,
managing, and analyzing clinical and genomic data. However, there was limited focus on the broader aspect of
data science and how it affects the practice of genomics.

I1l. RESEARCH OBJECTIVE
This study relied on a general objective and a list of specific objectives that provided a structure for
conducting the research. The researcher developed objectives from the study topic and the overall research
question, which entailed investigating the impact of data science on the practice of genomics in health.

The specific objectives included:
e To understand the concept of data science and genomics.
To understand the application of data science in health genomics.
To determine the pros and cons of data science in genomics.
To determine the implications of data science in genomics.
To discover data science's potential challenges and future possibilities in genomic medicine.

IV. LITERATURE REVIEW

The researcher utilized several theories that provided a basis for understanding the potential relationship
between data science and health genomics. The study employed theories related to data science and its elements
and the components of genomics that interact within the scope of healthcare. These theories included the Data
Science Theory, the Theory of Information Systems, the Kinship Theory, and the Neo-selectionist Theory. The
Data Science Theory is a form of a theoretical approach to dealing with data and the models associated with
understanding knowledge discovery and solving a scientific problem [10-11]. The theory-based data science
model seeks to represent the processes that are well-understood in terms of scientific principles. The theory
provides the concept of data science with a more scientific perspective and basis for understanding the various
forms of data and their respective interpretations.

The Theory of Information Systems is a critical theoretical domain for understanding the potential
application of data science in medicine, particularly genomics. The theory is usually described in terms of the
underlying constitution, the representation, and the intended achievements [12-13]. The thesis comprises a set of
statements that are bound in terms of language, tend to capture specific items, and propose the nature of the
relationship between the underlying concepts. Sometimes, the statements can be presented or complemented
using diagrams, graphs, and tables. Regarding data science, the theory helps capture the complex world and then
contribute to the existing pool of knowledge. Therefore, data science can be viewed as a concept and practice
that informs the selection of accepted constructs, uses data to enhance comprehension, and generates meaning or
interpretation from theory [14].
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On the other hand, the Kinship Theory is regarded as a kin selection theoretical model where the male
and female alleles tend to undergo different patterns within the social environment. The theory focuses on the
genes that have an expression level governing the extent to which behavioral and psychological interactions
occur within and outside individuals [15]. However, the theoretical kinship framework has undergone a
paradigm shift concerning genealogy. Considering this, there has been a move from the traditional paradigm of
kinship concerning genomics as studies have adopted the genealogical paradigm. This relatively new paradigm
focuses on reproduction as a method for gendering a relationship formally represented by selected kin [16]. This
theoretical perspective provides a much-needed basis for understanding the concept and practice of genomics in
healthcare.

V. FRAMEWORK

This section focused on the methodology the researcher adopted to achieve the study objectives and
answer the research questions. First, the team described the research design, discussed the study population, and
then explained the sample size and selection criteria. The other sub-sections included the process of collecting
data and the method of data analysis. The researcher utilized the mixed research design to explain the facts and
features highlighted within the topic area and the target population. According to Paul [17], the selected method
was suitable for this study as it will assist in responding to the research problem by discovering the associations
between the independent and dependent variables chosen to represent the study objectives. , the mixed research
design enabled the research to provide accurate and valid representations of the research variables by deploying
the quantitative and the qualitative research design to address the study objectives [18].

The study population is the group of units for which the collected data sets assist in making inferences.
The target population describes the units against which the study findings will be generalized [19].In this case,
the population to be investigated will include health practitioners, particularly medical researchers, and IT
specialists in medical facilities across Kentucky. The study focused on this population based on their
understanding and experience with the topic of interest. Sample design refers to the framework that serves as the
foundation for selecting the study sample, thus affecting significant elements of the research process [17, 20]. In
this context, the researcher defined the sampling frame to represent the population of interest from which the
survey sample was drawn. An example was drawn from all the hospitals across Kentucky using the census
technique that listed the specific characteristics and elements that constituted the proper samples.

Defining target Selecting Specifying
population sampling frame sampling units

Choosing
sampling
method

Determining
sample size

Fig 2: Sampling Process

The researcher employed both interviews and questionnaires to collect the required primary data. The
questionnaires were used to collect data from the selected healthcare staff. We should note that questionnaires
are regarded as appropriate for such studies since they enable the collection of valuable information that is not
directly observable and accomplishments [21]. The questionnaire comprised both open and close-ended
questions and helped obtain objective data from the participants since they could not be manipulated in any way
by the study. According to [20], questionnaires provide an added advantage since they are less costly and
require less development time. The data instrument addressed the research objective and was subdivided into
two sub-sections. The first section enquired about the general information of the respondents, while the
subsequent team focused on the goals. Qualitative data was obtained through key informant interviews with
hospital heads of departments and their respective medical superintendent.

V1. REVIEW AND REGRESSION ANALYSIS
This section discusses the data analysis and the study results and then provides an interpretation. The
researcher utilized primary data collected using questionnaires and interview schedules administered to selected
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health practitioners in the health sector. The study sought to investigate the impact of data science on the
practice of genomics in health. The specific objectives were to understand the concept of data science and
genomics, to comprehend the application of data science in health genomics, and to find out the pros and cons of
data science in genomics. Other objectives included determining the implications of data science in genomics
and discovering the potential challenges and future possibilities of data science in genomic medicine. In
descriptive statistics, the researcher used data science and genomics variables to investigate the association
between the study variables. Below is a summary of the illustrative representations of the variables in terms of
mean, standard deviation, minimum and maximum values:

Table 1. Descriptive Representation of Data

N Maximum | Minimum Mean Std. Deviation
Data Analytics 90 18.00 4.00 10.92 5.06
Big Data 90 11.00 8.00 10.83 2.10
Data Strategy 90 9.40 8.50 10.34 0.75
Data 90 8.20 7.20 8.82 1.11
Operationalization
Genomics 90 7.95 0.423 3.67 4.143

Based on the findings above, the maximum value for data analytics as a variable for data science was
18.00, while the minimum value was 10.92. The mean was 10.92, and the standard deviation was 5.06. Big data
had a maximum weight of 11.00, a minimum value of 8.00, and a mean of 10.83, while the standard deviation
was 2.10. The maximum value for Data strategy was 9.40, the minimum value was 8.50, the mean was 10.34,
and the standard deviation was 0.75. As for data operationalization as a component of data science, the
maximum value was 8.20, while the minimum value was 7.20. The mean for the variable was 8.82, while the
standard deviation was 1.11. Genomics had a minimum and maximum value of 0.423 and 7.95, respectively,
and a mean of 3.67. The standard deviation for market value per share was 4.143.

Regression Analysis
Table 2. Model Summary
R R Square Adjusted R Square Std. error of the Estimate | Durbin-Watson

0.381 0.145 0.105 3.921 0.537

The correlation coefficient for the model is 0.381, thus implying that there exists a connotation between
the variables of data science, i.e., data analytics, data strategy, data operationalization, and big data. The
adjusted R square was 0.105, with the value implying that the model elaborated 10.5% of the influence of the
variables of data science. From the findings of analyzing the questionnaire, data analytics which was a variable
of data science had a positive effect on genomics medicine. Data strategy was discovered to influence genomic
practice at health facilities positively. In addition, big data was found to have a significant and positive impact
on health genomics. This study focused on establishing the impact of data science on the practice of genomics in
healthcare. The results indicated the existence of a positive connotation between the variables of data science
and genomics. Also, big data, which involves the computation of large amounts of informational data, had a
significant and positive influence on studying the biological structure, functions, and evolution of genomic
elements. From these findings, it was evident that data science, along with its highlighted variables, had a
positive impact on the practice of genomics in medicine and healthcare.

VII.  Conclusions
The association was significant and thus provided a basis to encourage data-driven decision-making
using healthcare concepts in combination with healthcare. By implementing the variables of data science in the
field of genomics, there is a considerable opportunity to improve the practice through better data management
and reliable outcomes. Since the study focused on ascertaining the association between data science and
genomics, the anticipated outcomes sought to elaborate on any positive or negative association between the
variables. In this case, the study found that data science provides a wide range of opportunities for genomics,
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hence the recommendation that the latter adopt the former within its practice. However, some cons were
discovered in terms of the application of data science in genomics, including data privacy and protection issues.
These issues tend to plague the unrestricted use of data, hence the limitations in terms of the extent to which
human data, especially DNA, can be used for genomic purposes. Furthermore, there is a need for further
research concerning the influence of data science on modern genomic practice in light of the adoption of
advanced technological resources that have ethical and social considerations.
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