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Abstract: The healthcare sector is transforming significantly, driven by extensive data sets and advanced Technology. This research
focuses on the interaction between data analytics and artificial intelligence (Al) to identify and address care gaps that hinder healthcare
quality and effectiveness. These gaps often stem from fragmented services, communication breakdowns, and overlooked blind spots in
healthcare, resulting in diminished patient care quality and potential strain on the healthcare system. The fusion of Al's predictive
capabilities and adaptability with advanced data analytics can provide a comprehensive operational overview, recognizing areas for
improvement and potential risks. Machine learning models can analyze extensive and diverse data, uncover patterns, trends, and
predicting future care gaps. Integrating data analytics and Al can help healthcare organizations in risk stratification, personalized care,
preventive healthcare, and optimal resource allocation. The potential of these technologies extends to reshaping care pathways, enhancing
patient outcomes, and improving healthcare delivery standards. This analysis offers a comprehensive look at how data analytics with
artificial intelligence could revolutionize the healthcare industry by detecting and addressing care gaps. Effective care gap programs
should consider the numerous factors contributing to care delays, which COVID-19 has exacerbated. Rural communities throughout the
United States lack access to health care. While only 14% of Americans—almost 46 million people—live in rural areas, rural communities
represent nearly two-thirds of primary care health professional shortage areas (HPSAS) in the country.[1] In recent years, fear of COVID-
19 exposure has led to a reduction in primary care visits, with 11% of adults choosing to delay or forgo care due to COVID-19.
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Addressing care gaps necessitates a comprehensive analysis
of the healthcare system, patient behaviors, provider actions,
and other relevant factors. Potential solutions may involve
preventive care, regular screening, disease management
programs, patient education, and improved communication

1. Introduction

Healthcare has entered a critical phase where Technology and
data are crucial in improving care delivery and patient
experience. One of the main obstacles healthcare providers

grapple with is the efficient management of care gaps, which
denote the variance between current care standards and the
anticipated level of care. These gaps often arise from
fragmented healthcare delivery, communication obstacles,
and unnoticed blind spots in healthcare, leading to
compromised patient outcomes and strain on the system.

However, technological advancements, particularly in data
analytics and artificial intelligence (Al), offer significant
opportunities to tackle these healthcare challenges. By
harnessing Al's predictive and adaptive capabilities alongside
insights from data analytics, we can envision a future where
care gaps are not just addressed but anticipated and prevented.

2. Background

Understanding the potential for data analytics and Al to
revolutionize healthcare requires an initial examination of care
gaps. Care gaps denote the difference between a patient's
current healthcare status and their desired healthcare
outcomes, representing missed opportunities within the

Gaps in the healthcare system that hinder patients from
achieving optimal health results. These gaps may arise from
issues related to the accessibility, availability, quality, or
competence of healthcare services.

and coordination among healthcare providers.

Gaps in care occur when the healthcare provided to a patient
does not align with recommended best practices, leading to
poor health outcomes and increased costs. For instance, if a
high-risk patient does not receive an annual mammogram, it
constitutes a gap in their care. Closing these gaps is crucial for
improving patient health and maximizing quality scores in
value-based care programs.

3. Common types of care gaps in healthcare

Screening Gaps: Patients often miss recommended screening
tests and preventive exams, resulting in screening gaps. For
instance, they may neglect to get regular mammograms for
breast cancer detection or forgo recommended colonoscopies
for colorectal cancer prevention.

Medication Adherence Gaps:[2] The WHO defines adherence
as “the extent to which the persons' behavior (including
medication-taking) corresponds with agreed
recommendations from a healthcare provider”.

Follow-Up Care Gaps: Patients often neglect to follow up with
their primary care provider after a hospital stay or specialist
appointment. This can result in fragmented care plans and the
loss of crucial opportunities for ongoing monitoring and
timely intervention.
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Vaccination Gaps: Failure to receive necessary vaccinations,
including flu shots and childhood immunizations, can
compromise public health and individual wellbeing.

Chronic Disease Management Gaps: Many patients with
chronic illnesses, such as diabetes or hypertension, often fail
to receive routine check-ups or follow recommended lifestyle
changes. As a result, their disease management and overall
wellbeing suffer.

4. Care gap closure savings

Closing gaps in healthcare can generate significant cost
savings, which can be classified as direct or indirect. The
healthcare system can realize substantial financial benefits by
addressing unmet patient needs. According to the data that
we’ve seen from hundreds of employers, organizations could
save, on average, $439,000 from members with gaps in care.
In fact, 26% of members have a gap in care, but they account
for 39% of their total future health spend. [3]

Direct Savings: Closing care gaps directly reduces healthcare
costs through decreased hospital admissions, fewer
emergency room visits, lower readmission rates, and
increased efficiencies from preventative care.

Indirect Savings: By addressing care gaps, we can achieve
immediate financial benefits and realize indirect savings.
When patients experience better health outcomes, it often
leads to increased productivity, fewer sick days taken, and
improved quality of life. These factors all contribute to overall
economic growth.

Early detection through preventive measures and regular
screenings can reduce the costs of treating advanced diseases.
Likewise, effective management of chronic conditions can
prevent costly complications and treatments.

The potential savings can fluctuate depending on the specific
care gaps targeted and the structure of the healthcare system.

5. Technologies used to identify care gaps
Technological advancements have led to the development of

various tools that healthcare providers can utilize to identify
and address care gaps.
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Figure 1: Quality improvement ecosystem [5]

Electronic Health Records (EHRs): EHRs digitally capture a
patient's complete medical history, allowing data analysis to

identify care gaps, such as missing immunizations or
incomplete medical tests.

Predictive Analytics: Utilizing artificial intelligence and
machine learning, predictive analytics can forecast potential
future outcomes by analyzing existing data. This aids in
identifying patients at risk of developing specific conditions,
allowing for targeted preventive measures to reduce care gaps.

Telemedicine: Telemedicine offers healthcare providers the
convenience and flexibility to remotely monitor, consult, and
treat patients. This bridges care gaps caused by geographical
distances or time constraints, making providers feel more at
ease and adaptable in their practice.

Patient Portals: Digital applications provide patients access to
their health information, enhancing patient engagement and
self-care, ultimately reducing potential care gaps.

Health Information Exchanges (HIE): HIEs facilitate the
secure exchange of patient health data across different
healthcare organizations, helping reduce care fragmentation
and ensure providers comprehensively understand a patient's
medical history and current condition.

Remote Patient Monitoring Tools: (RPM) devices allow
providers to monitor, report, and analyze their patient’s acute
or chronic conditions from outside the hospital or clinic
setting. They enable real-time understanding of a patient’s
disease state, enabling the provider to make proactive clinical
decisions. Remote patient monitoring devices help patients
engage with and better understand their health daily. When a
patient is engaging with their health daily through RPM
devices they are more likely to see lasting positive health
outcomes. [4]

Clinical Decision Support Systems (CDSS): CDSS software
offers clinicians personalized patient assessments and
treatment recommendations. It supports their decision-making
to ensure patients receive comprehensive care while
minimizing care gaps.

Effective use of these technologies relies on high-quality,
accurate, and timely data. Ensuring the data meets these
criteria is critical for identifying and addressing care gaps.

6. Sample Care Gaps Statistics between Payer-
EMR-Provider

YTD Metrics as of JUN-16-2023

GAPS sent to EMR-A 12313

STATISTICS GAPs acted by EMR-Alclosed/dismissed) 7564

GAPs closed by EMR-A 5063

Maximum time taken by EMR-AT0 close a GAP 128 days

Figure 2: Care gaps statistics Payer vs Provider
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Table 1: Care gaps metrics [6]

Figure 3: Care gaps report [7]

7. Addressing care gaps

A typical workflow for addressing care gaps involves the
following steps:

Identification: To identify care gaps, healthcare providers can
analyze Electronic Health Records (EHRs), claims data, lab
results, and other patient information.

Stratification: Next, patients can be stratified or categorized
based on their risk levels, conditions, and other relevant
factors, often requiring predictive analytics and risk modeling.

Assignment: Assign dedicated care managers or healthcare
providers to patients based on their risk stratification. These
assigned individuals will be responsible for managing the
patient's overall health and addressing any gaps in their care.

Intervention: Implement targeted interventions to close
identified care gaps. This may involve scheduling
appointments, providing medication reminders, encouraging
healthy lifestyle changes, or taking other relevant actions.

Tracking: Closely monitor and track the outcomes of the
implemented interventions. This includes regular check-ins
with the patient, reviewing changes in their health status, and
verifying adherence to prescribed treatments and medications.

Evaluation: Continuously evaluate the effectiveness of the
interventions and make adjustments as needed—this iterative
process of refining strategies and interventions based on the
observed results.

Reporting: To ensure full transparency throughout the care
management process, provide comprehensive reporting to key
stakeholders, such as healthcare providers and payers.

Steps of a Navigation Pragram Gap Analysis

Identify and
define best
practice
needed to
reach the
desired
state of the
navigation
program

Figure 5: GAP Analysis Process [8]
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This workflow outlines a general approach, but the particular
process may vary depending on the specific healthcare
system, available resources, and individual patient needs.

Al influence on care gaps

Artificial Intelligence (Al) has vast potential to detect and
close care gaps in healthcare, education, retail, and others.
Here is how it can help:

Predictive Analysis: Al, particularly machine learning
algorithms, can process large datasets to detect patterns and
predict future outcomes. In healthcare, this could mean
identifying patients at risk of conditions. In retail, it could
predict future buying trends to avoid over- or under-stocking.

Personalization: Al enables a higher level of personalization
by understanding individual user behavior and preferences.
Therefore, it could personalize patient care plans, recommend
products users will likely buy, or suggest learning pathways
based on a student's performance and interests.

Automation: Al can automate routine processes, enhancing
efficiency and accuracy. It could remind patients of
medication schedules, handle routine customer inquiries in
retail, or automate grading in the educational sector.

Decision Support: Al can provide valuable insights to support
decision-making. For example, it can give doctors evidence-
based treatment suggestions, help retailers decide on the best
pricing strategy, or help educators identify the best teaching
tactics.

Real-Time Monitoring: 10T devices combined with Al can
provide real-time monitoring and alerts. This can help in
constant patient health tracking, timely inventory
replenishment in retail, and immediate feedback in education.

Chatbots & Virtual Assistance: Al-powered chatbots and
virtual assistants can provide 24x7 support to address queries
or provide information to customers, patients, or students,
ensuring they can access assistance whenever required.

Image & Voice Recognition: Al's ability to interpret images
and voices can greatly enhance services. It can assist
radiologists in reading medical images, retailers in offering
visual shopping experiences, and educators in delivering
immersive learning experiences.
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Al has tremendous potential to close care gaps, but it is
important to remember that it is a tool in service of human
expertise. Technology must be used ethically, and users' data
privacy and security should always be respected. The best
outcomes are usually achieved when Al supports and
enhances human decision-making rather than replacing it.

Financial Advantages of Closing Gaps

Closing care gaps offers substantial financial benefits for
healthcare providers, payers, and patients. These significant
advantages include:

Reduced Costly Care: Closing care gaps can prevent
unnecessary hospital admissions, readmissions, and
emergency room visits, which are the most expensive aspects
of healthcare.

Enhanced Preventative Care: An increased focus on
preventive measures allows for earlier disease detection and
treatment, which is often cheaper than addressing advanced
conditions.

Improved Chronic Disease Management: Effective chronic
disease management can prevent costly complications that
require expensive treatment procedures.

Increased Healthcare Efficiency: Eliminating redundant or
unnecessary tests and procedures allows healthcare providers
to utilize resources better, improving efficiency and saving
money.

Enhanced Patient Outcomes: Improved patient health results
in reduced need for treatment and medication, translating to
cost savings for patients and insurers.

Alignment with Value-based Care: Closing care gaps aligns
with the value-based care model, which rewards providers
based on patient health outcomes, leading to increased
payments and reimbursements.

Reduced Absenteeism and Boosted Productivity: For
employers, healthier employees mean decreased absenteeism
and increased productivity, reducing costs related to employee
illness.

In summary, closing care gaps addresses health inequalities
and delivers substantial financial benefits for all healthcare
stakeholders.

Impact of Unaddressed Gaps

Unaddressed care gaps can significantly impact individual
health outcomes and the healthcare system. Specifically:

Adverse Health Outcomes: Missed routine screenings and
preventive care can lead to late diagnosis and treatment of
diseases, resulting in more complicated conditions, worsened
health, and decreased quality of life for patients.

Increased Healthcare Costs: Without preventive care, patients
may require more intensive and expensive services like

hospitalizations, surgeries, or long-term treatments. This
increased cost burden strains both individual finances and the
broader healthcare system.

The strain on the Healthcare System: The resources needed to
treat preventable conditions add stress to healthcare systems,
potentially affecting the care provided to other patients and the
system's overall efficiency.

Diminished Provider Reputation: Providers needing to
address care gaps may see their reputation and trust damaged,
leading to decreased satisfaction.

Lower Productivity: Unaddressed care gaps can increase
employee absenteeism and lower productivity as workers miss
work or underperform due to health issues.

Public Health Risks: Unaddressed care gaps related to
contagious diseases can enable the spread of illness within
communities if not detected and addressed promptly.

The COVID-19 pandemic exacerbated these issues, with
CMS data showing staggering drops in 2020 in critical
preventive screenings like colonoscopies, mammograms, and
pap smears. Health plans in risk-based agreements now have
a greater onus to reduce member health risks and qualify for
financial incentives by closing these care gaps.

In the United States, approximately 1 in 5 (20%) adolescents
have been diagnosed with an MBDD.3[9] It is essential to
watch for these disorders and how they are treated because
they significantly affect overall health and relationships
throughout life. Treatment continuity is critical to long-term
mental and physical health. For adolescents with MBDDs,
timely healthcare transition planning may mitigate potential
problems that could be caused if healthcare is disrupted.

Ultimately, addressing unmet care needs is essential for
improving individual outcomes and maintaining an efficient,
cost-effective healthcare system.

How can providers overcome patient resistance to care
gap closure?

Overcoming patient resistance to closing care gaps is a
common challenge for healthcare providers. To address this,
providers can use several effective strategies:

Patient Education: Educate patients about the benefits of
preventive care and early intervention. Explain the potential
risks of untreated conditions to help them understand the
importance of following treatment plans.

Clear Communication: Avoid medical jargon and ensure
communication is clear, concise, and in the patient's language.
These communications help them better comprehend their
health situation and the necessary steps for improvement.

Empathy and Trust-Building: Express empathy and
understanding of the patient's concerns. Building trust engages
patients more effectively in their care.
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Shared Decision-Making: When possible, include patients in
the decision-making process. These decisions ensure that care
plans align with their preferences and needs, increasing their
chances of following through.

Leverage Technology: Use telemedicine, patient portals,
wearables, and health apps to engage patients, enable remote
monitoring, and enhance patient-provider communication.

Follow-ups and Reminders: Regular check-ins and reminders
reinforce the importance of care plans and help patients track
their progress.

Support Network: Encourage involvement of family/friends
to motivate patients and support adherence to care plans.

Address Barriers: Identify and solve patient barriers, such as
transportation, finances, or time constraints. Offer flexible
options, resources, or referrals to support services.

By implementing these multifaceted strategies, healthcare
providers can more effectively overcome patient resistance
and close critical care gaps.

Table 2: Member/Provider Feedback

Feedback Messages/Comments:

) FEEDBK_RSPNS_ACTN_MSGY ; FEEDBK_RSPNS_COMMENTS

Closed (null)

Dismissed Other

Dismissed condition resolved

Dismissed disagree with diagnosis

Dismissed duplicate

Dismissed greater specificity is appropriate
Dismissed less specificity is appropriate
UNKNOWN (null)

By implementing these strategies, healthcare providers can
help patients overcome resistance and become more engaged
in their care.

Strategies healthcare
minimize care gaps

organizations implement to

Healthcare organizations should invest in provider education
to minimize care gaps and ensure all staff stay current on best
practices and guidelines.

Additionally, engaging patients through educational programs
about their conditions and treatments can reduce gaps, as
informed patients are more likely to adhere to prescribed
therapies. [6]

Finally, policy changes that streamline care coordination
across services and specialties can effectively mitigate gaps in
patient care.

8. Implementation in other industries
Data analytics and artificial intelligence (Al) fusion can

empower industries to identify and close operational, service,
or product gaps. Let us consider various sectors:

Retail: Data analytics is crucial in understanding customer
shopping patterns, preferences, and feedback. When
leveraged by Al, this understanding can personalize shopping
experiences, predict trends, and manage inventory. The
potential of data analytics to enlighten us about customer
behavior is immense. Combined with Al, it can eliminate the
gap between supply and demand, enhance customer
satisfaction, and improve sales.

Manufacturing: Data gathered from various manufacturing
stages—raw material sourcing to product delivery—can be
analyzed to identify inefficiencies. Al can augment this by
predicting equipment failure, optimizing sourcing and
logistics, and automating quality checks, thus reducing
production downtime and costs and improving product
quality.

Banking & Finance: Analytics can help identify transaction
patterns, customer interactions, and market trends. Al can
leverage this to prevent fraud, enhance customer service with
chatbots, enable personalized banking offers, and improve
risk management, mitigating financial risks and enhancing
customer engagement.

Al's position in banking began with work automation and
data analysis but has now expanded to encompass
sophisticated applications in risk management, fraud
prevention and tailored customer service. The development
of generative Al, capable of creating and predicting based on
massive amounts of data, is a huge change that promises to
further transform banking operations and strategy. [10]

Education: Analyzing students' performance, feedback, and
preferences can reveal gaps in education delivery. Al can
offer personalized learning pathways, use intelligent tutoring
systems, and predict student performance, enhancing
learning outcomes and student engagement.

Transportation and Logistics: Data analytics can reveal
inefficiencies in routes, delivery, fleet performance, and fuel
management. Al can optimize route planning, predict vehicle
maintenance, automate warehouse operations, and enhance
the logistic supply chain, improving efficiencies and reducing
operation costs.

Agriculture: Analyzing weather patterns, soil conditions,
crop performance, and market demand can identify the gaps
in crop yield and demand supply. Al can forecast weather,
predict crop diseases, automate irrigation and harvesting, and
optimize the supply chain, resulting in improved crop yield
and resource management.

Applying data analytics and Al in each sector is about more
than just detecting gaps and devising strategies to bridge
them. It's about the proactive nature of Al, which, in many
cases, helps predict the occurrence of these gaps and prevent
them. This reassures us of the Technology's capabilities and
potential to transform industries.
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9. Conclusion

Al and data analytics advancements promise to transform
healthcare by enhancing care delivery, predicting and
preventing adverse outcomes, and making patient-centric
care the norm rather than the exception. As these technologies
continue to permeate the healthcare industry, identifying and
addressing care gaps will only improve, ultimately leading to
a more optimized, efficient, and empowered healthcare
system centered around the patient.

Closing care gaps is a critical priority for healthcare providers
committed to high-quality, patient-centered care. By
identifying the underlying causes of these gaps, deploying
tailored interventions, and utilizing Technology to enhance
care delivery, providers can bridge the divide and ensure all
patients receive the proper care at the right time to prevent
high-cost medical procedures.

Artificial intelligence (Al) and machine learning are helping
the U.S. Department of Health and Human Services (HHS)
achieve their mission to enhance the health and well-being of
all Americans. [11]
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