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Healthcare organizations are realizing the immense potential of leveraging
untapped data to unlock new opportunities for enhancing patient care and
experiences. However, many healthcare providers and health tech companies
face significant challenges in achieving this goal. This whitepaper examines the
key barriers to effective data utilization and highlights recent advancements
in Al technologies that are transforming complex data workflows. Discover
how new innovations in Al can help unlock the vast, underutilized data within
healthcare systems, driving improved decision-making and better patient
outcomes.
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The healthcare industry generates vast amounts of data every day, from
electronic health records (EHRs) and medical imaging to patient notes,

lab results, and wearable device data. Just a few years ago, the volume of
healthcare data already reached 2.3 zettabytes and has grown at an annual
rate of 36% from 2018 [WEF +24]. While subsets of data, such as patient
demographics and billing codes, are structured and easily organized and
processed, the majority of healthcare data is not. This includes everything
from doctor’s notes and diagnostic reports to emails and medical images,
which are often fragmented and complex.

Leveraging this untapped data is increasingly being recognized as a critical
asset for healthcare organizations who are looking to improve quality of care
and modernize operations. By using Al to unlock the potential of this data,
healthcare providers can streamline workflows and enhance their decision-
making abilities to improve patient care.

Barriers in Leveraging Al for Datain
Healthcare

Despite advancements in healthcare technologies, the industry is still plagued
by underutilization of data and Al. Some of the most common barriers in
leveraging healthcare data and using Al include the following:

1. Complex and Unstructured Data: A large proportion of healthcare data,
such as doctors’ notes, imaging data, and patient histories, is unstructured,
making it hard to extract actionable insights. Additionally, the vast range
of imaging formats and individual variations in patient data require
specialized approaches to analyze and interpret effectively.

2. Difficulty Incorporating Institutional Knowledge: The healthcare industry
has high amounts of specialized medical terminology and institutional
knowledge within organizations that are challenging to imbue into existing
models. Without this, Al systems can lack the necessary context to respond
accurately.

3. Low Accuracy from Out-of-the-Box AI Models: Al models, while powerful,
incorporate few guardrails and have a high probability of responding with
unexpected outputs. Without high accuracy; it is difficult for healthcare
organizations to rely on Al systems for critical processes.

4. DataPrivacy and Security: Regulatory requirements like HIPAA impose
challenges for sharing and analyzing healthcare data, limiting access and
use.
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These difficulties prevent healthcare providers and health tech companies
from fully utilizing highly valuable proprietary data sets. While institutional
knowledge, accuracy, and security constraints pose as significant challenges,
the greatest obstacle still remains within the complexity of the data
workflows. More often than not, healthcare providers and health tech
companies are looking for ways to retain, harness, and integrate years of
institutional knowledge back into modern day solutions and systems. However
for most, this data has been difficult to extract — resulting in the inability

to draw out meaningful insights or the potential to implement data-driven
improvements in patient care.

Recent Al Advancements Enable Complex
Data Workflows

The rise of Large Language Models (LLMs) in the recent years have enabled
more sophisticated context-aware Al-driven systems. LLMs can understand
and process vast amounts of complex data, making it possible to automate
tasks that previously required significant human intervention. This includes
data extraction, transformation, and integration from diverse sources, as well
as generating insightful analyses and predictions. This transformation is
paving the way for more intelligent and adaptable data automation workflows

across healthcare.
Table 1: Highlights the primary barriers
e P e and Al advancements, though not
exhaustive.
Complex and Unstructured More Powerful Multi-Modal Models
Data
Difficulty Incorporating Learning via Human Feedback

Institutional Knowledge

Low Accuracy from Out-of- Self-Reflection Guardrails and Observability
the-Box Al Models

Data Privacy and Security Security-Conscious Deployments
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Recent advancements in Al techniques have unlocked the ability to deploy
practical Al applications more widely in healthcare organizations.

1. More Powerful Multi-Modal Models: State of the art foundational
models enable processing and understanding of raw data in diverse
formats [OAI+24]—such as text, images, audio, and video—while
retaining critical associations. In healthcare, these models can
integrate and analyze various data sources, such as medical images,
EHRs, and patient notes, to deliver more comprehensive insights. This
ability to cross-reference and synthesize diverse data reduces the
cognitive load on healthcare professionals by transforming disparate
data into synthesized results. As these models evolve, they will play
an increasingly vital role in improving patient care through more
integrated, data-driven solutions.

2. Learning via Human Feedback: Human feedback is vital when it
comes to a complex, regulated field like healthcare. While Al has made
significant strides, models alone cannot fully capture the nuances
required for high-stakes environments. By incorporating human
feedback into Al models [RHL+23], models can reassess their outputs
and refine their performance in real-time. This feedback loop allows the
Al to continually optimize for the highest level of accuracy, ensuring
that any oversights or misinterpretations are corrected with expert
guidance. In healthcare, this process is particularly important because
patient outcomes depend on precision and reliability.

3. Self-Reflection Guardrails and Observability: Al systems with
advanced reasoning capabilities can assess and refine their responses
before providing an output, increasing the accuracy of the overall
system. Observability further enables continuous tracking of the AI's
decision-making process, offering transparency in fields like healthcare.
This combination helps ensure more accurate insights and takeaways
from the data, ultimately improving patient outcomes and minimizing
errors in critical healthcare decisions.

4. Security-Conscious Deployments: In healthcare, handling sensitive
data like patient records requires Al systems to prioritize security.
Today, best practices in Al deployments have pushed innovation
towards stronger encryption, role-based access controls, and
compliance with regulations like HIPAA. Privacy-preserving
techniques, secure data handling, and continuous monitoring for
vulnerabilities are essential to protect patient information. These
safeguards ensure trust in Al-driven workflows while maintaining
confidentiality and security.
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Opportunities to Leverage Untapped Data
in Healthcare

In healthcare, unstructured data accounts for more than 80% of the data
generated. This includes clinical notes, medical images, pathology slides,
genetic data, and even patient-generated health data from wearables. While
this unstructured data contains invaluable insights that can drive better
outcomes, it remains largely underutilized due to its complexity.

GenAl is widely regarded as having the greatest potential to enhance clinical
productivity while also elevating patient engagement and improving the
overall patient experience.

Figure 1: Areas identified in Healthcare
that are believed to benefit the most
from GenAl, represented in % of
respondents (n=500)

1) Improving Patient-Provider Experience

One of the primary areas where more data can be leveraged is in improving
patient-provider experience. Providers rely heavily on patient records, which
often include free-text notes, lab results, and audio recordings that are not
easily processed by traditional systems. Al systems are able to efficiently
reconcile the raw data, allowing providers to better incorporate a patient’s past
medical history in the session.

Al systems can help synthesize key medical information from a doctor’s notes
(e.g. symptoms, diagnoses, patient responses, etc.) , as well as evaluate the
quality of notes (e.g. “Is the treatment plan thorough and substantiated?”).
Once extracted, organizations can leverage the insight to improve overall
experience for patients or power downstream workflows and applications. This
not only reduces the cognitive load on physicians but also ensures that critical
insights hidden in unstructured data are utilized to improve patient outcomes.
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2) Increasing Efficiency of Administrative Tasks

The healthcare industry faces a heavy administrative burden, with clinicians
spending significant time on tasks such as documentation, coding, and billing.
Much of the data involved in these processes—such as physician notes, referral
letters, and insurance claims—is unstructured and requires manual processing.

Automating these tasks using AI and machine learning algorithms that can
interpret the raw data can lead to significant time savings and reduced error
rates. For instance, Al can be used to convert free-text medical notes into
structured medical billing codes, allowing for faster claims processing and
reducing the potential for human error.

3) Improving Patient Monitoring and Predictive Analytics

As wearable devices, remote monitoring tools, and telemedicine platforms
become more prevalent, healthcare providers are collecting large amounts of
complex monitoring data. This data can include everything from heart rate
and blood pressure readings to sleep patterns and activity levels, providing

a wealth of information that can be combined with a patient’s other medical
data (medical history, treatment plans, and more) to inform future actions.
However the process to combine this data is complex and time-consuming
since the data comes in all shapes and sizes.

By leveraging Al healthcare organizations can more easily combine this
complex set of information and generate forecasts for potential interventions
and outcomes in order to take a more proactive and comprehensive approach
to patient care.

4) Streamlining Clinical Research and Drug Development

Vast amounts of raw unstructured data also hold immense value in the realm
of clinical research and drug development. Researchers often rely on data from
clinical trials, medical literature, patient records, and genomic studies, much of
which is unstructured and difficult to analyze without advanced tools.

Al systems can automate the extraction and analysis of this unstructured data,
accelerating the discovery of new treatments and therapies. For example, Al
can rapidly process large volumes of medical literature to identify patterns and
correlations that may lead to breakthroughs in treatment protocols. In clinical
trials, Al can automate the identification of eligible patients by analyzing raw
data from EHRs, streamlining the recruitment process and reducing the time
to market for new drugs.
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5) Ensuring Regulatory Compliance and Data Security

In healthcare, regulatory compliance and data security are paramount,
especially when handling sensitive patient information. Unstructured data,
such as emails, audio recordings, and physician notes, often contain personally
identifiable information (PII) that must be carefully managed to comply with
regulations such as the Health Insurance Portability and Accountability Act
(HIPAA).

Al-driven automation tools can help healthcare organizations ensure that
unstructured data is properly secured and compliant with regulatory
standards. By automating the identification of sensitive information within
unstructured datasets, these tools can enforce data governance policies,
ensuring that PII is protected and that data access is restricted in accordance
with compliance requirements.

Unlocking Your Data Advantage

As the volume of raw, complex data in healthcare continues to grow, so does
the opportunity to automate processes and drive meaningful improvements in
patient care and operational efficiency. Today, most health tech companies and
providers simply rely on their direct teams to manually process data in order
to get around formatting challenges and complexity. However, this process

is both labor-intensive and susceptible to errors due to the sheer amount of
volume and variability in the data.

With Al healthcare companies and providers can now lean on natural
language processing (NLP) to analyze the data and unlock its value. That leaves
us with the following question - how to get there.

In a recent study by McKinsey and Company, 75% of healthcare
organizations report that Al and digital transformation are top priorities,
but many are unable to deliver on these ambitions due to insufficient
resources and planning. [MKC+24]

Even with the advancements in Al techniques today that enable processing
complex data workflows, the majority of those who want to implement Al in
production face consistent implementation challenges.
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1. DataPrivacy and Compliance: Healthcare providers must adhere to strict
regulations like HIPAA, making Al compliance complex, especially with
sensitive data. Security, consent, and bias concerns further complicate
ethical Al use.

2. Data Fragmentation and Interoperability: Healthcare data is fragmented
across systems like EHRs and labs, often lacking interoperability. This
hinders Al's ability to access and analyze data, creating a barrier to
developing accurate implementation that's reliant on comprehensive
datasets.

3. Lack of Technical Expertise and Resources: Al implementation requires
expertise in data science and machine learning, which many healthcare
organizations lack. The financial and infrastructure investment, especially
for smaller providers, makes it difficult to develop and sustain Al systems
independently.

However as Al continues to increase in accessibility, companies like Gradient
have developed a new and simplified way for businesses to interact with

data - providing the first and only Al-powered Data Reasoning Platform that
enables businesses to automate complex data workflows that were previously
unimaginable with traditional tools. Gradient’s Data Reasoning Platform
leverages Al to extract, reconcile, and reason about complex, unstructured
data, while its proprietary Control System incorporates guardrails and human
feedback to ensure high accuracy. Additionally, Gradient upholds stringent
security and compliance standards, including SOC 2 Type 2, HIPAA, and GDPR
certifications, guaranteeing the highest level of data protection and regulatory
adherence.

Explore some healthcare use cases in detail that healthcare providers and
health tech companies are using Gradient for today.

e Quality Assurance
e (Clinical Transcription
e« Healthcare Data Management

e Medical Benefits

Unlocking untapped data to help automate healthcare processes is no easy
feat without the right tools. However if done correctly, the transformation can
lead to better patient outcomes, reduced administrative burden, and a more
responsive healthcare environment. The key to the future of healthcare lies in
the ability to harness the potential of complex data workflows and using it to
drive intelligent automation.


https://gradient.ai/
https://gradient.ai/case-study-quality-assurance-healthcare
https://gradient.ai/case-study-clinical-transcription
https://gradient.ai/case-study-data-management
https://gradient.ai/case-study-medical-benefits
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