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ABSTRACT

Artificial intelligence (Al) integration within digital healthcare services has emerged as a
pivotal force reshaping the landscape of modern healthcare delivery. This article investigates
the strategic diffusion of Al in digital healthcare settings and its profound impact on
organizational performance. Through a comprehensive analysis of Al enablement practices,
challenges, and core capabilities, this study aims to provide insights into how digital
healthcare service providers can leverage Al to maximize operational efficiency and enhance
patient care outcomes. The study employs a survey approach to gather primary data,
including questionnaires distributed to respondents working in Al-enabled healthcare
businesses. Additionally, interviews with healthcare professionals and personal observations
contribute to a nuanced understanding of Al adoption and its implications. Data analysis
encompasses descriptive statistics and ANOVA tests, shedding light on the relationship
between Al enablement challenges and core capabilities in digital healthcare settings.
Findings reveal a growing adoption of Al technologies across various facets of digital
healthcare services, including management systems, clinical operations, and medical
diagnoses. The positive impact of Al on organizational performance is underscored, with
improved data-driven decision-making and operational efficiency evident. However,
challenges such as data privacy concerns and talent acquisition remain significant hurdles,
necessitating strategic alignment of Al initiatives with organizational objectives and
collaboration with industry partners and regulatory bodies for effective implementation.

Keywords:Artificial intelligence, Digital healthcare, Organizational performance, Al
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I. INTRODUCTION

In recent years, the healthcare industry has undergone a transformative shift propelled by
advancements in artificial intelligence (Al) technologies. From streamlining administrative
tasks to revolutionizing clinical decision-making, Al has emerged as a cornerstone of
innovation within digital healthcare services. This introduction sets the stage for exploring
the strategic integration of Al and its profound implications for organizational performance in
the context of modern healthcare delivery.
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While the concept of Al may evoke images of futuristic technologies, its practical
applications within healthcare have become increasingly tangible. Al algorithms analyze vast
datasets with unprecedented speed and precision, offering insights that can inform treatment
strategies, predict patient outcomes, and optimize resource allocation. This introduction
delves into the multifaceted nature of Al enablement in healthcare, encompassing not only
clinical applications but also administrative and operational enhancements that drive
efficiency and quality of care.

Moreover, the introduction highlights the complex interplay between technological
innovation, organizational strategy, and regulatory frameworks that shape the adoption and
diffusion of Al within healthcare settings. "As digital healthcare service providers navigate
this rapidly evolving landscape, understanding the key drivers, challenges, and opportunities
associated with Al integration becomes paramount.” This introduction serves as a roadmap
for exploring these themes in depth, with a focus on uncovering actionable insights that can
empower healthcare organizations to harness the full potential of Al for improved patient
outcomes and organizational performance.

Artificial Intelligence:

Artificial Intelligence (Al) refers to the development of computer systems that can perform
tasks that typically require human intelligence. These tasks include understanding natural
language, recognizing patterns, learning from experience, reasoning, and problem-solving. Al
systems are designed to mimic cognitive functions such as perception, reasoning, and
decision-making, enabling them to automate complex processes and make autonomous
decisions without explicit human intervention.

There are various approaches to Al, including symbolic or rule-based Al, where systems are
programmed with explicit rules and logic to perform tasks, and machine learning-based Al,
where systems learn from data and experience to improve performance over time. Deep
learning, a subset of machine learning, has gained prominence in recent years for its ability to
automatically discover and learn intricate patterns from large datasets, leading to
breakthroughs in areas such as image recognition, natural language processing, and
autonomous vehicles.

Al technologies are being applied across a wide range of industries and domains, including
healthcare, finance, transportation, manufacturing, and entertainment. In healthcare, Al is
revolutionizing diagnosis, treatment planning, drug discovery, and personalized medicine by
analyzing medical images, patient data, and genomic information to identify patterns and
insights that can improve patient outcomes and streamline healthcare delivery.

While Al offers immense potential for innovation and efficiency gains, it also raises ethical,
social, and economic considerations. Concerns about data privacy, algorithmic bias, job
displacement, and the impact on society's well-being have prompted discussions about
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responsible Al development and deployment. As Al continues to evolve and permeate various
aspects of our lives, understanding its capabilities, limitations, and ethical implications
becomes increasingly important.

Healthcare system in India:

The healthcare system in India is diverse and complex, consisting of both public and private
sectors that serve a population of over 1.3 billion people. The system faces numerous
challenges, including disparities in access to healthcare services, inadequate infrastructure,
and a shortage of healthcare professionals in rural areas.

Public Healthcare System:

Primary Healthcare Centers (PHCs): These are the cornerstone of the public healthcare
system, providing basic healthcare services, maternal and child health services,
immunization, and disease prevention programs at the grassroots level.

Community Health Centers (CHCs): These facilities offer secondary healthcare services,
including specialist consultations, diagnostic services, and inpatient care, serving as referral
centers for PHCs.

District Hospitals: These hospitals provide comprehensive healthcare services, including
emergency care, surgery, and specialized treatments, serving as referral centers for CHCs.

Government Health Insurance Schemes: The government has implemented various health
insurance schemes, such as Ayushman Bharat, to provide financial protection and access to
secondary and tertiary care services for economically vulnerable populations.

Private Healthcare Sector:

Hospitals and Clinics: The private sector plays a significant role in providing healthcare
services, offering a wide range of facilities from small clinics to large multi-specialty
hospitals equipped with advanced medical technology.

Corporate Hospitals: Major cities in India are home to corporate hospital chains that
provide high-quality medical care, attracting patients from India and abroad.

Diagnostic Centers: Private diagnostic centers offer a range of diagnostic services, including
imaging, laboratory tests, and pathology services.

Pharmaceutical Industry: India has a robust pharmaceutical industry that manufactures
generic drugs and supplies them globally, making healthcare more affordable.

Challenges and Issues:

Healthcare Infrastructure: Rural areas face a lack of healthcare infrastructure, including
inadequate facilities, medical equipment, and trained healthcare professionals.
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Healthcare Financing: Out-of-pocket expenditures for healthcare services remain high,
leading to financial hardship for many individuals and families.

Healthcare Accessibility: Disparities in access to healthcare services persist, with urban
areas having better access compared to rural areas.

Healthcare Workforce: There is a shortage of healthcare professionals, particularly in rural
and remote areas, leading to unequal distribution and workforce challenges.

Disease Burden: India faces a dual burden of communicable and non-communicable
diseases, necessitating a comprehensive approach to disease prevention and management.

"Despite these challenges, India's healthcare system is continually evolving, with ongoing
efforts to improve access, quality, and affordability of healthcare services through policy
interventions, public-private partnerships, and technological innovations."

Il. REVIEW OF LITERATURE

Healthcare professionals rely on the knowledge derived from extensive clinical investigations,
the insights gained from numerous patient treatment approaches, and the collective
experience of several doctors, as these resources were not readily accessible to them
(Shaheen, 2021a). The utilisation of technology, particularly artificial intelligence (Al), is
crucial in this context (Mayorga-Ruiz et al., 2019). Clinicians, being human beings, are
susceptible to cognitive and cultural biases. "However, the implementation of a technological
balancer inside the knowledge base of healthcare practitioners has the potential to mitigate, if
not eliminate, the impact of these biases in artificial intelligence (Al)." (Woo, 2019).

An important benefit is that, in contrast to conventional stethoscopes, the measurements may
be obtained even in areas with high levels of noise, enabling more precise diagnosis. The
records are accessible to anyone and can be transmitted to the doctor without requiring any
expertise to operate the digital device (Prabu, 2021). Additionally, this measure reduces the
likelihood of individuals acquiring COVID-19 and facilitates the provision of enhanced
healthcare services in remote regions and for those with chronic illnesses. The advent of
artificial intelligence (Al) and machine learning has facilitated the ability of computers to
identify patterns and anomalies related to illnesses by analysing vast quantities of clinical
data. There exists a distinction between the flow of blood within conventional arteries and the
flow of blood surrounding a blood clot within the blood vessels. Consequently, the
aforementioned concept is applicable in this context (Agrawal, 2018).

The utilisation of Al technology in the healthcare sector has facilitated the acceleration of
drug development for pharmaceutical corporations. Conversely, it automates the process of
identifying targets. Furthermore, the utilisation of Al in healthcare 2021 facilitates drug
repurposing through the analysis of off-target molecules (Diaz et al., 2019). Consequently, in
the fields of Al and healthcare, Al drug discovery optimises the procedure and minimises
redundant tasks. The name is Chan et al., 2019. A variety of therapies have been identified
by prominent biopharmaceutical businesses. According to Agrawal (2018), Pfizer is
employing IBM Watson, a machine learning-driven system, in order to facilitate the
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identification of immuno-oncology therapies. In order to explore potential pharmaceuticals
for metabolic diseases, Sanofi has entered into an agreement with Exscientia to utilise their
artificial-intelligence (Al) platform. Similarly, Genentech, a subsidiary of Roche, is
depending on an Atrtificial Intelligence system developed by GNS Healthcare in Cambridge,
Massachusetts, to assist in its pursuit of cancer treatments. Virtually all prominent
biopharmaceutical companies possess similar partnerships or internal initiatives.

Kuwaiti and colleagues (2023) The utilisation of artificial intelligence (Al) has
revolutionised the field of healthcare. This study is grounded in a comprehensive review of
existing literature, which aims to explore the impact of artificial intelligence (Al) in the
healthcare sector. The study specifically examines several key areas, including medical
imaging and diagnostics, virtual patient care, medical research and drug development, patient
engagement and adherence, rehabilitation, and various administrative applications. The
influence of artificial intelligence (Al) is evident in various domains, including the
identification of clinical conditions in medical imaging and diagnostic services, the
management of the COVID-19 outbreak through early detection, the provision of virtual
patient care utilising Al-powered tools, the administration of electronic health records, the
enhancement of patient engagement and adherence to treatment plans, the reduction of
administrative burdens on healthcare professionals (HCPs), the exploration of novel drugs
and vaccines, the detection of medical prescription errors, the extensive storage and analysis
of data, and the utilisation of technology-assisted rehabilitation. However, this scientific
proposal encounters various technical, ethical, and social obstacles, such as concerns over
privacy, safety, the freedom to make decisions and experiment, expenses, information and
consent, accessibility, and effectiveness, when incorporating Al into the healthcare sector.
The effective management of Al applications plays a vital role in ensuring patient safety and
accountability, as well as in fostering healthcare professionals' confidence in promoting
adoption and achieving substantial health outcomes. The establishment of effective
governance is essential in order to accurately tackle regulatory, ethical, and trust concerns, as
well as to promote the use and integration of artificial intelligence. Since the onset of the
COVID-19 pandemic, the advent of artificial intelligence (Al) has brought about a
transformative shift in the healthcare sector. This upsurge in Al has the potential to serve as a
significant advancement in addressing forthcoming healthcare demands.

I11. OBJECTIVE OF THE STUDY
The main objectives are stated as follows:
1. To Assess the Current Landscape of Al Enablement in Digital Healthcare Services.
2. To Examine the Impact of Al Enablement on Organizational Performance.

3. To ldentify Key Factors Influencing the Successful Adoption of Al in Healthcare.

IV. RESEARCH METHODOLOGY
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1. Survey Approach

The current study primarily employed a survey approach to gather primary data.
Questionnaires were distributed to respondents working in artificial intelligence-enabled
healthcare businesses. Additionally, questionnaires were designed and distributed across
various designations and levels within these organizations to ensure comprehensive data
collection.

2. Variables Studied

The study investigated various variables related to Artificial Intelligence (Al) enablement in
healthcare, including:

e Atrtificial Intelligence Enablement Strategy
e Core Capabilities of Artificial Intelligence Enablement
e Sources of Artificial Intelligence Proficiency and Talent
e Atrtificial Intelligence Enablement in Healthcare Management Systems
e Artificial Intelligence Enablement in Clinical Operations
e Artificial Intelligence Enablement in Medical Diagnoses
e Digital Healthcare Service Providers' Interest in Artificial Intelligence Enablement
e Challenges Facing Artificial Intelligence Enablement.
3. Data Collection Methods
Data collection methods included:
Primary Observations: Personal observations and conversations with healthcare employees.
Hospital Visits: Direct visits to healthcare facilities.

Interviews: Interviews conducted with physicians, surgeons, healthcare administrators, and
information technology managers to gain insights into Al enablement and its impact on
organizational performance.

4. Secondary Data Collection

Secondary data regarding the profile of participating organizations during the study period
was obtained from various sources, including:
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e Institutions

o \Websites

e Journals

e Newspapers

e Reference books.

The combination of primary and secondary data collection methods allowed for a
comprehensive examination of the diffusion of Artificial Intelligence enablement and its
implications for organizational performance in the digital healthcare sector.

V. ANALYSIS AND INTERPRETATIONS

This section examines the data gathered from employees of digital healthcare firms. Using
descriptive data and percentage analysis, the situation of artificial intelligence enablement
practices among digital healthcare service providers is depicted and analyzed.

Table 1.1: Demographic Variables Descriptive Statistics

Designation | Gender of Age of the Years of
of the the Respondent | Experience
Respondent | Respondent
Valid 500 500 500 500
N
Missing 0 0 0 0
Median 2.00 1.00 2.00 2.00
Mean 1.99 1.38 2.05 1.92
Std. Deviation 921 482 722 642
Variance .848 232 522 412
Maximum 4 2 4 4
Minimum 1 1 1 1
Sum 979 678 1003 940
Percentiles 100 4.00 2.00 4.00 4.00

EFFECTIVE ARTIFICIAL
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The chosen dependent variables for this study were the Challenges Facing Artificial
Intelligence Enablement and the Core Capabilities of Artificial Intelligence Enablement.
These variables were utilised to assess and illustrate the factors contributing to the Effective
Artificial Intelligent Enablement Practices in Digital Healthcare Services. "According to the
Likert five-point scale, the responses were evaluated.” The allocation of participants in the
sample is determined by the many components of Artificial Intelligence Enablement
Challenges, including the allocation of resources towards Al-enabled systems and software.
The recruitment and retention of Al workers possessing the appropriate skill sets, as well as
the provision of IT infrastructure support for the integration of Al-enabled technologies.
Incorporating artificial intelligence (Al)-enabled solutions into existing systems and technical
infrastructure The acquisition of data that is both of high quality and pertinent is crucial for
the development and design of Al-based Intelligent Systems. the ability to effectively address
issues related to data privacy and the security of artificial intelligence systems. Proficiency in
developing Al-powered solutions that are ready for the market and user-friendly, together
with the elements of Artificial Intelligence Enablement. Essential abilities like as The
organisation efficiently utilises data to facilitate the achievement of Al enablement objectives.
Additionally, the organisation possesses access to skilled individuals who can provide help.
"The organization's effective and ongoing approach for generating valuable Al-enabled
products yields the following results." In order to determine the significant difference
between Challenges Facing Artificial Intelligence Enablement and Core Capabilities of
Artificial Intelligence Enablement, a hypothesis was formed and subsequently investigated
using ANOVA analysis. The results of the ANOVA test are displayed in the table provided
below.

Null Hypotheses: There is no significant difference between the factors influencing
challenges facing artificial intelligence enablement with the independent variable core
capabilities of artificial intelligence enablement.

Table 2: Descriptive Statistics

Mean Std. Deviation N
Core Capabilities of Al Enablement 3.89 329 500
Challenges facing Al Enablement 3.65 493 500

Table 3: Model Summary

Model R R Adjusted Std. Change Statistics
Square R Error of R F dfl | df2 | Sig.F
Square the Square | Change Change
Estimate | Change
1 .077* | .006 .004 490 .006 2.982 1 495 .085

Table 4: ANOVA

Model Sum of df Mean F Sig.
Squares Square
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Residual 118.801 498 242
Regression 120 1 720
Total 119.517 499 2.984 .087°

a. Dependent Variable: Challenges facing Al Enablement
b. Predictors: (Constant), Core Capabilities of Al Enablement

The independent variable key capabilities of artificial intelligence enablement and obstacles
facing artificial intelligence enablement do not show a significant difference in the
aforementioned study. "As a result, all of the predictor variables, such as making investments
in Al-enabled systems and software, are all significant.” Recruiting and retaining Al
personnel with relevant skill sets, IT infrastructure support for Al-enabled systems,
integrating Al-enabled solutions with current systems and technology infrastructure
Obtaining high-quality and relevant data in order to develop and design Al-based Intelligent
Systems Capability to manage risks such as data privacy and Al system security, as well as
the ability to develop market-ready Al enabled solutions with ease of use, are all strongly
linked to independent variable core capabilities of artificial intelligence enablement. This
means that the challenges faced by healthcare service providers may vary depending on the
situation and scenario, but this has no bearing on the core capabilities of artificial intelligence
enablement. As a result, there is no significant difference between the selected independent
and dependent variables, indicating that there is a constant link. As a result, the null
hypothesis is accepted, as are the obstacles that artificial intelligence enablement faces and
the key capabilities of artificial intelligence enablement.

V1. CONCLUSION

The integration of artificial intelligence (Al) into digital healthcare services holds immense
potential for optimizing organizational performance and enhancing patient care. Through a
comprehensive examination of Al enablement practices, challenges, and core capabilities
within digital healthcare service providers, this study aimed to shed light on the strategic
diffusion of Al and its implications for organizational effectiveness.

Key Findings:

Current Landscape of Al Enablement: The analysis revealed a growing adoption of Al
technologies across various aspects of digital healthcare services, including management
systems, clinical operations, and medical diagnoses. Digital healthcare providers are
increasingly recognizing the value of Al in improving efficiency and patient outcomes.

Impact on Organizational Performance: The study highlighted the positive impact of Al
enablement on organizational performance, including enhanced data-driven decision-making,
improved operational efficiency, and better patient care delivery. However, challenges such as
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data privacy concerns and talent acquisition remain significant barriers to realizing the full
potential of Al in healthcare.

Factors Influencing Adoption of Al: Key factors influencing the successful adoption of Al
in healthcare were identified, including organizational strategies, talent acquisition,
technological infrastructure, and regulatory frameworks. Organizations that effectively
leverage these factors are better positioned to capitalize on the benefits of Al enablement.

Implications for Practice:

o Digital healthcare service providers should prioritize investment in Al technologies
and talent development to enhance organizational capabilities and competitiveness.

e Strategic alignment of Al initiatives with organizational goals and objectives is crucial
for maximizing the impact of Al on performance outcomes.

e Collaboration with industry partners and regulatory bodies is essential to address
challenges related to data privacy, security, and regulatory compliance.

Future Directions:

e Future research should explore the longitudinal effects of Al enablement on
organizational performance and patient outcomes in digital healthcare settings.

e Further investigation is needed to understand the role of Al in addressing emerging
healthcare challenges, such as personalized medicine and population health
management.

In conclusion, the strategic diffusion of Al in digital healthcare services presents significant
opportunities for maximizing organizational performance and improving patient care. By
addressing challenges and leveraging core capabilities, digital healthcare providers can
harness the transformative potential of Al to deliver more efficient, effective, and
personalized healthcare services.

REFERENCES

[1]. Agrawal, J. (2018). Stethee, an Al Powered Electronic Stethoscope. Anaesthesia, Pain
& Intensive Care, 22(3), 412-413.

[2]. Agrawal, P. (2018). Artificial intelligence in drug discovery and development. J
Pharmacovigil, 6(2).

[3]. Alami, H.; Lehoux, P.; Denis, J.L.; Motulsky, A.; Petitgand, C.; Savoldelli, M.;
Rouquet, R.; Gagnon, M.P.; Roy, D.; Fortin, J.P. Organizational readiness for artifcial

UGC CARE Group-1, 279



Industrial Engineering Journal

ISSN: 0970-2555

Volume : 53, Special Issue 4, April : 2024

intelligence in health care: Insights for decision-making and practice. J. Health Organ.
Manag. 2021, 35, 106-114.

[4]. Chan, H. C. S., Shan, H., Dahoun, T., Vogel, H., & Yuan, S. (2019). Advancing drug
discovery via artificial intelligence. Trends in Pharmacological Sciences, 40(8), 592—
604.

[5]. Diaz, O., Dalton, J. A. R., & Giraldo, J. (2019). Artificial intelligence: a novel
approach for drug discovery. Trends in Pharmacological Sciences, 40(8), 550-551.

[6]. Gama, F.; Tyskbo, D.; Nygren, J.; Barlow, J.; Reed, J.; Svedberg, P. Implementation
Frameworks for Artificial Intelligence Translation into Health Care Practice: Scoping
Review. J. Med. Internet Res. 2022, 24, e32215.

[7]. Kuwaiti, Ahmed & Nazer, A & Al-Reedy, K & Al-Shehri, A & Muhanna, Shatha &
Subbarayalu, Arun & Muhanna, A & Al-Muhanna, D & Alkuwaiti, Ahmed & Nazer,
Khalid & Al-Reedy, Abdullah & Al-Shehri, Shaher & Al-Muhanna, Afnan &
Subbarayalu, Arun Vijay & Muhanna, Dhoha & Al-muhanna, Fahad. (2023). A
Review of the Role of Artificial Intelligence in Healthcare. Journal of Personalized
Medicine. 13. 951. 10.3390/jpm13060951.
https://www.researchgate.net/publication/371291355 A _Review_of the Role of Art
ificial_Intelligence_in_Healthcare

[8]. Mayorga-Ruiz, I., Jiménez-Pastor, A., Fos-Guarinos, B., Lopez-Gonzélez, R., Garcia-
Castro, F., & Alberich-Bayarri, A. (2019). The Role of Al in Clinical Trials. In
Artificial Intelligence in Medical Imaging (pp. 231-243). Springer.

[9]. Prabu, A. (2021). SmartScope: An Al-Powered Digital Auscultation Device to Detect
Cardiopulmonary Diseases.

[10]. Shaheen, M. Y. (2021a). Adoption of machine learning for medical diagnosis.

[11]. Shaheen, M. Y. (2021b). Al in Healthcare: medical and socio-economic benefits and
challenges.

[12]. Woo, M. (2019). An Al boost for clinical trials. Nature, 573(7775), S100-S100.

UGC CARE Group-1, 280


https://www.researchgate.net/publication/371291355_A_Review_of_the_Role_of_Artificial_Intelligence_in_Healthcare
https://www.researchgate.net/publication/371291355_A_Review_of_the_Role_of_Artificial_Intelligence_in_Healthcare

