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Introduction

In the ever-changing world of technological advancements, integrating analytics and
data-driven technologies has transformed outcomes across various industries. "PA [predictive
analysis] has been proliferating over the last decade or so in a range of sectors, with direct or
indirect impact on children, including health care" (Rahman & Keseru, 2021). This integration
has had a profound impact on pediatric healthcare, specifically the implementation of predictive
analytics, which has shaped the way healthcare professionals diagnose and treat their young
patients. The considerable amount of data generated from medical devices, electronic health
records, and patient monitoring systems, with advancements in computing technologies and
artificial intelligence, has led to a rapid shift towards data-driven solutions.

The implementation of predictive analytics (PA) for pediatric healthcare has received a
considerable amount of attention for its potential capabilities to enhance patient outcomes and to
aid healthcare professionals' decision-making for treatment. Data-driven solutions can
significantly impact the pediatric healthcare industry. "The world is heavily evolving regarding
healthcare, with an increasing reliance on Al-driven solutions" (Kwok et al., 2022). However,
the integration of such technologies into this social system comes with its own set of challenges.
Ethical accountability ensures that the advancements of Al-driven solutions will not compromise
moral standards and patient well-being (Farhud et al., 2021). Overreliance on PA could lead to
misdiagnosis or incorrect treatment decisions and undermine the role of the healthcare
professionals' expertise, particularly if the models are not thoroughly tested accurately.

The ripple effect of integrating PA into the existing healthcare structures presents a
crucial aspect to consider regarding its potential to impact decisions made by healthcare

providers. Exploring the impact of predictive analytics on healthcare provider decisions



recognizes the importance of acknowledging how integrating technology can reshape the social
and cultural fabric of the healthcare environment. (Selbst et al., 2019).

Automation testing is pivotal in ensuring the reliability and accuracy of the data and
algorithms that support predictive analytics. Interning at Fannie Mae this past summer, I was
able to take part in a project that designed a test automation framework to support loan delivery
assets in the context of the finance industry. Test automation allows for the rapid and repeatable
execution of test cases, thus significantly reducing the time and effort required for testing. The
process of automating tests not only streamlines testing procedures but significantly reduces the
chances of human error, which can compromise the accuracy of the data. This project facilitated
the development of a test automation framework, which worked to eliminate the need for manual
testing. Manual testing, especially for complex applications, is time-consuming and error prone.
Automation tests ensure more accurate data in the realm of predictive analytics for pediatric
healthcare.

Inconsistencies with manual testing inadvertently led to data discrepancies, making it
difficult to rely on results for making informed decisions for pediatric healthcare. By
implementing automation, it ensures tests are executed consistently, thus minimizing the
possibility of data errors and inaccuracies. By further examining fairness and abstraction (Selbst
et al., 2019), it will analyze how the use of PA impacts decisions made by healthcare providers in

pediatric healthcare.

Technical Project
The summer of 2023, I interned at Fannie Mae, a mortgage financing company, as a data

engineer for the Chief Data Office. Throughout my time working at Fannie Mae, I was placed on



the LSDI ADS Team (Loan Sourcing Data Integration Acquisition Data Store). The team worked
to consume data from upstream services, process that data, and apply it to business
transformations to vend it for downstream systems. For ten weeks, I had the privilege of taking
part in daily standups, spring planning, grooming sessions, and live demos. During this time, I
was tasked to aid with the design and implementation of the test automation framework for loan
delivery assets. Data from loan delivery assets includes data from the process of delivering loans
in the context of the financial industry. These assets include loan documents, mortgage-backed
securities, servicing rights, and various data sources that are crucial to financial institutions. This
data is crucial as it allows Fannie Mae to make critical business decisions and develop risk
management strategies. The Chief Data Office (CDO) set a goal for their assets to be primarily
covered under test automation. Automated testing is a software technique that automates the
process of validating the functionality of software and ensures its requirements are being tested
before it's released into production. Some benefits of automation include accelerated results,
improved coverage, earlier detection of bugs, and accurate data validation.

The ultimate goal of this project was to design a custom-built test automation framework
for LSDI (Loan Sourcing Data Integration) processes and all of their source systems. This
framework was created to move along with the ongoing cloud migration and is structured in a
manner that could be used for multiple streams and different types of testing for the acquisition
of data store assets. This framework was built using AWS Cloud services, AWS Lambda,
DBeaver, and Python. Each source system required a unique test automation framework to
successfully test data across multiple streams accurately. It was critical that the data from
upstream sources for each source system was tested thoroughly against test data to ensure that

during the downstream vending process, the packaged data was accurate.



Working closely with the members of my team at Fannie Mae, we created a design
process to ensure that the implemented framework accurately tested incoming data to ensure
consistency and accuracy. For this project, the automation testing enhances testing processes to
ensure data is validated and generated accurately. Human errors, time-consuming efforts, and
limited test coverage often plague manual testing. Such errors can introduce inaccuracies and
provide inaccurate results, thus affecting decisions made from data results. This vulnerability of
human error emphasized the need for automation testing, which offers a systematic approach to

ensure reliable data.

STS Topic

Pediatric healthcare represents a unique and sensitive branch within the healthcare
ecosystem. The implementation of predictive analytics has the potential to disrupt and influence
healthcare provider decision-making in ways that may not seem immediately apparent. The
application of PA in this sector requires a comprehensive examination that acknowledges the
consequences of data-driven decision-making. (Rahman et al., 2021). This socio-technical study
seeks to examine the following: How does the implementation of predictive analytics in pediatric
healthcare impact the decision-making process of healthcare providers for patient care and
treatment?

The use of PA in pediatric healthcare is defined by its reliance on past and real-time
patient data, which can contain biases, and its use of algorithms to make predictions that affect
patient care decisions. "An estimate of the National Academy of Sciences states that around 5%
of US adults seeking healthcare advice are subject to diagnostic error. Furthermore, relevant

diagnostic errors are assumed to contribute to approximately 10% of all patient deaths" (Grote &



Berens, 2020). While diagnostic errors are occasionally inevitable as part of human error, when
the use of PA is involved, it requires a decision-making process by the healthcare provider to
assess all evidence and experience available. "Healthcare professionals typically specify and
enforce obligations for their members, thereby seeking to ensure that persons who enter into
relationships with these professionals will find them competent and trustworthy" (Beauchamp et
al., 2001). Patients and families put their lives in the hands of healthcare professionals, which
highlights the critical importance of their ability to trust them with their decisions for care and
treatment plans. Ethical considerations in this context relate to the fairness in algorithmic design
and testing process for biases to affect the quality of care and patient outcomes; it is the
provider’s decision how they will treat the patient with the understanding of the risks of the use
of PA to aid their decision for treatment and care.

The concept of abstraction in computer science is used to ensure that machine learning
applications are producing algorithms that produce 'fair' outcomes. By determining that technical
interventions, predictive analytics in this case, are deemed ineffective, it can be dangerous when
these implementations have direct effects on decision-making systems. PA increasingly makes
critical decisions in youth patients care, understanding how such technologies impact healthcare
providers' decision-making is vital to ensure ethical, equitable, and responsible use of these tools;
it can be done by examining each of the abstraction traps proposed by Selbst et. al. (2019)
including: the framing trap, the portability trap, the formalism trap, the ripple effect trap, and the
solutionism trap will allow for thorough research and analysis. "Failure to understand how the
insertion of technology into an existing social system changes the behaviors and embedded
values of the pre-existing system" (Selbst et al., 2019). Understanding how these socio-technical

changes are essential for addressing concerns for data-driven interventions and decisions, it is



important for ensuring that the implementation of PA in the pediatric healthcare industry aligns
with the best interests of both the healthcare providers and the pediatric patients.

Tackling these issues requires sufficient research and comprehensive reviews from
reviewing existing literature on pediatric case studies, healthcare guidelines on the use of
technology in patient care, and physician testimonies regarding Al implementation in healthcare.
Therefore, I will examine STS literature regarding fairness, abstraction traps, and ethical debates
in order to synthesize data-driven decision-making processes of healthcare providers.

In the context of predictive analytics for pediatric healthcare decisions, the use of
automated testing assumes critical importance. Predictive analytics in pediatric healthcare relies
on historical and real-time data from pediatric patients for healthcare professionals to make
informed decisions regarding patient care and treatment. Automated testing ensures that the data
used in the decision-making process is error-free, consistent, and dependable. It safeguards
against inaccuracies and discrepancies that could result in poor decision-making by healthcare
providers using the outcomes of PA to assume diagnosis and treatment plans for patients.
"Cognitive automation, empowered with A.I. Machine Learning, enables new predictive analysis
methods to transform the way development teams develop, test, and deploy powerful products
that meet users' needs." (Nadira). Automated testing for the use of predictive analytics will
empower healthcare providers to make data-driven decisions that will positively impact the
health and well-being of pediatric patients in order to ensure that each treatment plan is built on a
solid foundation of accurate and high-quality data.

Decisions made in pediatric healthcare carry a profound significance, as they directly
influence the well-being of the most vulnerable patients - children. Every decision regarding

diagnosis, treatment, or care made by a healthcare professional carries the life-altering



responsibility of a child's future health, development, and quality of life. The decisions impact
not only the patients but also families, communities, and the overarching healthcare system;

therefore, the examination of the influence of PA on these decisions is critical.

Conclusion

Analyzing the impact of predictive analytics on data-driven decision-making by
healthcare providers holds the potential for transformative and positive change in the realm of
pediatric healthcare. Healthcare providers, pediatric patients, and their families stand to gain
from the increased accuracy and reliability of these decisions that are enabled by thorough
automation testing for these models. Healthcare providers will have a more solid foundation of
accurate and high-quality data, leading to improved patient care, diagnosis, and treatment plans.
In addition, the reduction of errors and efficiency in financial institutions, as a result of the
technical project, will indirectly support the stability of healthcare providers and their decisions
for pediatric patient care. By creating more accurate data sets for predictive analytics and
fostering a deeper understanding of socio-technical implications, this research will contribute to
resolving challenges introduced by the integration of predictive analytics in pediatric healthcare,
which ultimately benefits the well-being of children and their families who are relying on the

healthcare system as a whole.
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