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ABSTRACT

ÖZET

The global health workforce faces escalating pressures from demographic shifts, chronic disease burdens, and projected 
shortages of approximately 11 million health workers by 2030, predominantly in low- and middle-income countries. Arti-
ficial intelligence (AI) emerges as a transformative force, reshaping clinical decision-making, administrative efficiency, and 
care delivery while intersecting with offshoring models and targeted upskilling initiatives. This narrative review integrates 
findings from international reports and peer-reviewed literature to examine the implications of artificial intelligence (AI) for 
healthcare delivery, the benefits and challenges of offshoring models, the competencies required for AI-enabled practice, and 
organizational talent management strategies. While AI offers significant potential to augment human capabilities, reduce 
clinician burnout, and improve equitable access to care, important challenges remain, including algorithmic bias, data sove-
reignty issues, and risks of deskilling. While cybersecurity risks, inequities, and resistance to change pose significant hurdles, 
strategic investments in continuous learning, ethical governance, and hybrid offshore-AI models offer pathways to augment 
human capabilities, reduce burnout, and advance equitable access. By aligning these elements, health systems can navigate 
disruption toward resilient, inclusive, and sustainable workforce futures.

Küresel sağlık işgücü, demografik değişimler, kronik hastalık yükleri ve 2030 yılına kadar yaklaşık 11 milyon sağlık çalışanı 
açığı öngörüsüyle artan baskılarla karşı karşıyadır; bu durum özellikle düşük ve orta gelirli ülkeleri etkilemektedir. Yapay zekâ 
(YZ), klinik karar alma süreçlerini, idari verimliliği ve bakım sunumunu dönüştüren bir güç olarak öne çıkarken, dış kaynak kul-
lanımı modelleri ve hedefe yönelik yetkinlik geliştirme girişimleriyle de etkileşim göstermektedir. Bu anlatı temelli derleme, 
uluslararası raporlar ve hakemli literatürden elde edilen bulguları bütünleştirerek YZ’nin sağlık hizmeti sunumuna etkilerini, 
dış kaynak kullanım modellerinin fayda ve zorluklarını, YZ destekli uygulamalar için gereken yetkinlikleri ve kurumsal ye-
tenek yönetimi stratejilerini incelemektedir. YZ, insan yeteneklerini artırma, klinik personel tükenmişliğini azaltma ve ba-
kım hizmetlerine adil erişimi iyileştirme potansiyeli sunsa da algoritmik önyargı, veri egemenliği sorunları ve yetkinlik kaybı 
riskleri gibi önemli zorluklar mevcuttur. Siber güvenlik riskleri, eşitsizlikler ve değişime direnç de dikkate alınması gereken 
engeller arasındadır. Ancak sürekli öğrenim, etik yönetişim ve hibrit dış kaynak-YZ modellerine yapılan stratejik yatırımlar, 
insan yeteneklerini artırma, tükenmişliği azaltma ve adil erişimi geliştirme yolları sunmaktadır. Bu unsurların uyumlu biçimde 
yönetilmesi, sağlık sistemlerinin kesintilere karşı dirençli, kapsayıcı ve sürdürülebilir işgücü gelecekleri inşa etmesine olanak 
tanıyabilir.
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Introduction

The global health workforce stands at a piv-
otal inflection point. As health systems grapple 
with escalating demands from aging popula-
tions, rising chronic disease burdens, and per-
sistent shortages projected by the World Health 
Organization (WHO) to reach a net shortfall of 
approximately 11 million health workers by 
2030, predominantly in low- and lower-mid-
dle-income countries (1,2) the rapid integration 
of artificial intelligence (AI) offers both unprec-
edented opportunities and profound challeng-
es. AI is no longer a peripheral innovation but 
a transformative force reshaping clinical de-
cision-making, administrative workflows, di-
agnostic accuracy, and care delivery models 
worldwide (3,4). In this era, the convergence of 
AI adoption with strategies such as offshoring 
of non-core functions and deliberate upskilling 
of personnel emerges as essential for sustain-
ing resilient, equitable, and high-performing 
health organizations.

The WHO underscores that digital health 
technologies, including AI, can radically improve 
outcomes only when underpinned by robust 
investments in governance, infrastructure, and 
workforce capacity (5). The Global Strategy on 
Digital Health 2020-2025 (extended in updates 
through 2027) stresses the need for a digital-
ly capable, gender-balanced health workforce, 
with competencies in digital health integrat-
ed into education and training curricula for all 
health professionals (5,6). Yet readiness re-
mains uneven: workforce training in AI is often 
limited, with many countries lacking structured 
preservice or in-service programs, potentially 
widening gaps in implementation (7).

Complementing this, the Organisation for 
Economic Co-operation and Development 
(OECD) highlights that AI integration across 
health occupations necessitates targeted re-
skilling in domains such as health information 
management, telehealth, cybersecurity, data 
analysis, and ethical AI use to harness productiv-
ity gains while mitigating disruption risks (8,9). 
Recent OECD analyses of online job postings 

reveal growing demand for digital and AI-relat-
ed skills in health roles though still represent-
ing a small fraction (0.2–0.6% in some contexts) 
particularly in non-clinical areas like adminis-
tration and informatics, signaling nascent but 
accelerating integration (9). Without proactive 
measures, AI could exacerbate inequalities by 
deskilling routine tasks, concentrating benefits 
among digitally literate professionals, or ampli-
fying access disparities between resource-rich 
and resource-constrained settings (10).

This imperative intensifies as health orga-
nizations bolster cybersecurity amid AI prolif-
eration: vulnerabilities in data governance, al-
gorithmic transparency, and secure integration 
can erode trust and compromise patient safety 
(11). Prioritizing upskilling is thus non-nego-
tiable. Health systems that embed continuous 
learning, cultivate AI literacy across multidisci-
plinary teams, and adapt cultures to human-AI 
collaboration will more effectively attract and 
retain talent in a competitive global landscape 
(12). Offshoring historically applied to admin-
istrative tasks, teleradiology, and telemedicine 
support now intersects synergistically with AI, 
enabling hybrid models that extend scarce ex-
pertise across borders, optimize costs, and ad-
dress local shortages through scalable remote 
interpretation and AI-augmented diagnostics 
(13,14).

This review aims to systematically examine 
how artificial intelligence (AI), offshoring strat-
egies, upskilling initiatives, and talent manage-
ment practices collectively shape the transfor-
mation of the global health workforce. Rather 
than treating these domains as isolated devel-
opments, the study seeks to integrate them 
into a coherent analytical perspective.

Accordingly, the central research question 
guiding this review is: “How do artificial intelli-
gence adoption, offshoring models, workforce 
upskilling, and talent management strategies 
interact to influence the structure, capabilities, 
and sustainability of the global health work-
force?” to address this question, the review 
synthesizes evidence from international re-
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ports and peer-reviewed literature, and propos-
es an integrated conceptual perspective to bet-
ter understand the interdependencies among 
these domains. By doing so, the study aims 
to move beyond descriptive analysis toward a 
more structured and explanatory framework for 
workforce transformation in the age of AI.

Methodology

This study was designed as a narrative lit-
erature review guided by structured principles 
to enhance transparency and reproducibility, 
in line with the SANRA (Scale for the Assess-
ment of Narrative Review Articles) framework. 
In addition, elements of the PRISMA-ScR (Pre-
ferred Reporting Items for Systematic Reviews 
and Meta-Analyses Extension for Scoping Re-
views) approach were adapted to strengthen 
the search and selection process.

Search Strategy

A comprehensive literature search was con-
ducted across multiple electronic databases, in-
cluding PubMed, Scopus, Web of Science, IEEE 
Xplore, and Google Scholar. The search covered 
publications between January 2015 and Jan-
uary 2026 to capture recent advancements in 
artificial intelligence and its implications for the 
health workforce.

The search strategy combined keywords 
and Boolean operators as follows: (“artificial 
intelligence” OR “machine learning” OR “gener-
ative AI”) AND (“health workforce” OR “health-
care workforce” OR “health professionals”) AND 
(“offshoring” OR “outsourcing” OR “teleradiol-
ogy” OR “telemedicine”) AND (“upskilling” OR 
“reskilling” OR “training” OR “digital skills”) AND 
(“talent management” OR “human resources” 
OR “workforce planning”)

Inclusion and Exclusion Criteria

Studies were included if they:

-Were published in peer-reviewed journals 
or reports from international organizations 
(e.g., WHO, OECD)

-Focused on AI applications in healthcare 
workforce transformation

-Addressed at least one of the following do-
mains: offshoring, upskilling/reskilling, or talent 
management

Were written in English Studies were ex-
cluded if they: Focused solely on technical AI 
model development without workforce impli-
cations, were opinion pieces without empirical 
or conceptual grounding and had insufficient 
methodological transparency.

Study Selection and Data Extraction

The initial search yielded a broad set of 
studies, which were screened based on titles 
and abstracts. Relevant full texts were then re-
viewed for eligibility. Key information extracted 
included study objectives, methodological ap-
proaches, key findings, and relevance to work-
force transformation themes.

Analytical Approach

The selected literature was thematically an-
alyzed and grouped into four core domains:

(1) AI in healthcare delivery

(2) Offshoring strategies

(3) Upskilling and reskilling

(4) Talent management

A narrative synthesis approach was ad-
opted to identify patterns, gaps, and emerging 
trends across studies. The findings were then 
integrated to develop a conceptual understand-
ing of how these domains interact in shaping 
the future health workforce. While this study 
does not follow a fully systematic review pro-
tocol, efforts were made to ensure method-
ological rigor, transparency, and reproducibility 
consistent with established narrative review 
standards.

The study selection process is illustrated in 
Figure 1 using a PRISMA-ScR flow diagram.
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Figure 1. PRISMA-ScR flow diagram.

The Role of Artificial Intelligence in Trans-
forming the Health Workforce

The integration of artificial intelligence (AI) 
into healthcare delivery represents one of the 
most profound shifts in modern medicine, fun-
damentally altering how care is planned, deliv-
ered, monitored, and evaluated. Far from a mere 
technological adjunct, AI is evolving into a core 
enabler of precision, efficiency, and scalability 
in health systems facing mounting pressures 
from demographic transitions, chronic disease 
epidemiology, and resource constraints.

AI Adoption and Its Implications for Healthcare 
Delivery

AI adoption in healthcare has accelerated 
markedly in recent years, driven by advance-
ments in machine learning, natural language 
processing, computer vision, and generative 
models. These technologies now support a 
wide spectrum of applications: from diagnostic 
imaging interpretation and predictive analytics 
for patient deterioration to virtual assistants 

for triage, automated administrative work-
flows, and personalized treatment planning 
(3,15). High-profile implementations such as 
AI-assisted radiology tools that match or ex-
ceed human performance in detecting certain 
pathologies, or large language models facilitat-
ing clinical documentation and decision support 
demonstrate tangible gains in diagnostic accu-
racy, reduced error rates, and shortened turn-
around times (4,16).

Yet adoption remains heterogeneous. In 
high-income settings, AI tools increasingly 
augment frontline delivery, alleviating admin-
istrative burdens that consume up to 50% of 
clinicians’ time and enabling focus on complex 
human-centered tasks (17). However, this rap-
id integration also raises significant concerns. 
Growing evidence highlights risks of deskilling in 
routine clinical tasks, job displacement anxiety 
among health professionals, and automation 
complacency, where clinicians may over-rely 
on AI recommendations and lose critical diag-
nostic skills. Furthermore, algorithmic bias in-
cluding gender and racial biases embedded in 
training datasets can perpetuate or even wors-
en health inequities (17. The OECD reports that 
digital technologies, including AI, hold prom-
ise for supporting health workers amid work-
force shortages and rising demand, particularly 
through productivity enhancements in cogni-
tive and data-intensive roles (8,9). Analysis of 
online job postings across Canada, the United 
Kingdom, and the United States between 2018 
and 2023 reveals growing but still modest de-
mand for digital skills in frontline health occu-
pations (2–6% of vacancies mentioning multiple 
digital competencies), with sharper increases in 
non-clinical areas such as health information 
management, telehealth, data analysis, and cy-
bersecurity (9). AI-specific skill requests remain 
low (0.2–0.6% of postings), indicating that inte-
gration is nascent in direct care but accelerating 
in supportive functions (9).

For healthcare delivery, these shifts imply a 
reorientation toward hybrid human-AI models. 
AI excels at pattern recognition in large data-
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sets, risk stratification, and routine task auto-
mation freeing professionals for empathy-driv-
en interactions, ethical judgment, and holistic 
care coordination provided that professional 
autonomy is preserved and digital fatigue is ac-
tively managed (10). The WHO’s Global Strate-
gy on Digital Health underscores that such tools 
can improve outcomes when embedded with-
in strong governance and workforce readiness 
frameworks, yet highlights persistent gaps in 
equitable access and implementation (5,6). In 
low- and middle-income contexts, AI offers 
leapfrogging potential such as mobile AI diag-
nostics for remote areas but risks widening di-
vides without parallel infrastructure and train-
ing investments (18).

Integration with Cybersecurity Enhancements

AI proliferation introduces dual imperatives: 
harnessing its benefits while fortifying defens-
es against emerging vulnerabilities. As health 
systems digitize records, deploy connected 
devices, and rely on cloud-based AI platforms, 
cybersecurity becomes inseparable from AI 
governance. Algorithmic biases, data breaches, 
adversarial attacks on models, and opaque de-
cision pathways can undermine patient safety, 
erode trust, and expose systems to regulatory 
and reputational risks (11).

Recent OECD perspectives, informed by 
medical associations, emphasize balancing in-
novation with safeguards, including robust val-
idation, transparency, and continuous monitor-
ing to prevent workforce disruption or ethical 
lapses (8,19). Cybersecurity integration is thus 
proactive: AI itself can enhance threat detection 
through anomaly identification in network traf-
fic or predictive modeling of breach risks, while 
secure-by-design principles such as federated 
learning to minimize data centralization help 
preserve privacy in collaborative AI develop-
ment (20). Health organizations strengthening 
these layers not only comply with evolving reg-
ulations (e.g., the EU AI Act’s risk-based classi-
fication) but also build resilience that supports 
sustainable AI scaling (21).

In aggregate, AI’s role in transforming 
healthcare delivery extends beyond efficiency 
to redefining professional roles, care models, 
and system architecture. Success hinges on 
viewing AI not as a replacement but as an am-
plifier of human expertise provided that adop-
tion is matched by deliberate investments in 
digital infrastructure, ethical oversight, and crit-
ically workforce adaptation, setting the stage 
for complementary strategies in offshoring and 
upskilling explored in subsequent sections.

Offshoring Strategies in Global Health Ser-
vices

Offshoring strategies in global health ser-
vices have evolved from niche applications to 
integral components of workforce optimiza-
tion in the AI era. Rooted in ICT advancements, 
offshoring now delegates not only diagnostic 
interpretation but also AI-augmented admin-
istrative and clinical support functions across 
borders, leveraging skilled labor, time-zone 
advantages, and cost efficiencies in emerging 
economies (13,22).

Benefits and Models of Offshoring

Primary benefits include enhanced 24/7 
coverage (“following the sun” models), cost re-
duction, mitigation of local shortages, and ac-
cess to specialized expertise without relocation. 
Teleradiology remains foundational, but AI has 
expanded offshoring to new domains:

Clinical documentation and virtual scribing: 
AI-powered ambient scribes enable real-time 
note generation; offshore teams in India and 
the Philippines provide hybrid human-AI review, 
reducing clinician documentation time by up to 
50% (23).

Medical coding and claims review: Auto-
mated coding with offshore validation handles 
revenue cycle management, improving accura-
cy and reducing denials (24)

Tele-triage and virtual clinical support: Off-
shore nurses and physicians manage initial pa-
tient triage via AI-supported platforms (25 ,26). 
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Models now include hybrid AI-offshore ap-
proaches: AI pre-screens (e.g., image analysis or 
note drafting) followed by human oversight in 
lower-cost locations (13).

Models vary by complexity and regulatory 
alignment. “Nighthawk” arrangements deploy 
certified professionals (often domestically or 
in allied time zones) for after-hours coverage, 
while “offshore” models directly engage provid-
ers in lower-cost countries, such as India or the 
Philippines, for routine or overflow reads (13). 
Hybrid approaches combine AI-augmented 
tools with human oversight to improve accuracy 
and scalability. The OECD notes that telemedi-
cine, including teleradiology, supports work-
force productivity by enabling remote delivery 
and reducing administrative burdens, though 
equitable implementation requires addressing 
infrastructure and regulatory barriers (8,23). 
WHO-aligned definitions frame telemedicine as 
distance-based care delivery, with cross-border 
elements enhancing global equity when gover-
nance ensures quality and privacy (5,20).

Challenges persist: regulatory hurdles (li-
censure, reimbursement restrictions), quality 
assurance in non-codified tasks like radiology 
(relying on tacit knowledge), liability concerns, 
and data security risks limit widespread adop-
tion (13). Reimbursement policies in many 
high-income countries restrict payments for 
services performed abroad, favoring domes-
tic or allied providers (13). Despite these, off-
shoring intersects synergistically with AI e.g., AI 
pre-screening images before human review to 
amplify efficiency while maintaining oversight.

Case Studies from Emerging Economies

Emerging economies, particularly in Asia, 
have positioned themselves as key hubs for 
offshored health services, capitalizing on large 
pools of English-speaking, medically trained 
professionals and robust ICT infrastructure.

India stands out as a leading exporter of tel-
eradiology and related services. Since the late 
1990s, Indian providers have offered radiology 
reporting to hospitals in the USA, UK, and Sin-

gapore, leveraging time-zone advantages for 
night coverage and cost differentials (14). Pi-
oneering efforts, such as those by Teleradiol-
ogy Solutions and collaborations with entities 
like Wipro GE, have enabled US board-certified 
or equivalent radiologists in India to interpret 
images for Western clients, with successful 
market entry in the UK and Singapore driven 
by public-sector capacity constraints (13,14). 
Barriers include stringent US licensure and re-
imbursement rules, limiting scale compared to 
“nighthawk” domestic models, yet India has 
carved a niche in overflow and specialized reads 
(13,24).

The Philippines has similarly emerged in 
teleradiology, addressing domestic shortag-
es while exporting expertise. Companies like 
Lifetrack Medical Systems have built platforms 
connecting remote Philippine-based radiolo-
gists to global needs, establishing operations 
in multiple countries to tap outsourced tal-
ent pools (13). This model supports both local 
healthcare improvements and international 
service export, demonstrating how offshoring 
can alleviate brain drain by creating high-value 
domestic opportunities.

These cases illustrate offshoring’s dual po-
tential: for provider countries, it generates em-
ployment, revenue, and technology transfer; 
for recipient systems, it extends capacity amid 
shortages projected by WHO to persist globally 
(1,2). However, success depends on regulatory 
harmonization, credential recognition, and ethi-
cal frameworks to prevent exploitation or qual-
ity erosion.

The table 1 below summarizes key models 
and examples from selected emerging econo-
mies:
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Regulatory and Ethical Challenges in the AI Era

While the benefits of offshoring are clear, 
AI-augmented offshoring introduces critical 
risks that have remained underexplored in prior 
literature. One of the most pressing concerns is 
data sovereignty and cross-border data trans-
fers. Health data shared across jurisdictions 
must fully comply with stringent regulations 
such as the GDPR, HIPAA Business Associate 
Agreements in the United States, Türkiye’s Per-
sonal Data Protection Law (KVKK), and India’s 
Digital Personal Data Protection Act 2023. Un-
authorized or inadequately governed transfers 
can result in severe financial penalties, regula-
tory sanctions, and significant breaches of pa-
tient privacy (27).

A second major challenge concerns 
cross-border liability in the event of AI-related 
errors. When an AI-assisted offshore radiolo-
gist misreads an image or a tele-triage system 
provides an incorrect recommendation, respon-
sibility becomes ambiguous: is liability borne 
by the onshore clinician, the offshore service 
provider, the AI developer, or a combination of 
all three? The European Union Artificial Intel-
ligence Act addresses this issue by classifying 
many healthcare AI applications as “high-risk” 
systems, thereby imposing strict accountabil-
ity, transparency, and oversight requirements 
(23,24).

Technical solutions offer partial mitigation. 
Federated learning and edge computing en-
able collaborative model training while keeping 
sensitive patient data within national borders, 
thereby reducing the need for large-scale data 

transfers and lowering associated privacy risks 
(23,25). Nevertheless, these technologies still 
require robust governance frameworks to be 
effective at scale.

Finally, real-world failure cases highlight 
broader negative impacts. Offshoring can exac-
erbate internal brain drain in source countries 
and create new forms of technological depen-
dency. Several U.S. health systems have re-
ported declines in service quality and increased 
litigation when offshore quality assurance 
mechanisms proved insufficient (29). These ex-
amples demonstrate that responsible offshor-
ing in the AI era demands far more than cost 
arbitrage; it requires comprehensive regulatory 
oversight, ethical safeguards, and continuous 
monitoring to protect both patients and the 
workforce.

Upskilling and Reskilling the Health Work-
force

Upskilling and reskilling represent a critical 
adaptive response to AI integration in health-
care. As AI augments rather than replaces most 
clinical and administrative roles, targeted skill 
development is essential to enable effective 
human-AI collaboration, mitigate risks such as 
algorithmic bias and over-reliance, and address 
persistent workforce shortages (8; 30).

Key Skills for AI-Enabled Healthcare

Core competencies now extend beyond ba-
sic digital literacy. Table 2 presents a role-spe-
cific AI competency matrix that differentiates 
requirements across professional groups.

Table 1. Selected Cases from Emerging Economies

Emerging 
Economy

Primary Offshoring 
Focus Key Models/Examples Main Recipient 

Markets
Benefits 
Observed Challenges Noted

India Teleradiology, 
medical transcription

“Indian model” with 
US-certified readers; 
Teleradiology Solutions, 
Wipro collaborations

USA, UK, 
Singapore

Cost savings, 
24/7 coverage, 
expertise access

Licensure barriers, 
reimbursement lim-
its, tacit knowledge 
codification

Philippines Teleradiology 
platforms

Lifetrack Medical 
Systems; outsourced 
radiologist networks

Global 
(incl. Asia, US)

Addresses 
local shortages, 
job creation, 
scalable remote 
expertise

Infrastructure in ru-
ral areas, regulatory 
alignment



Karcıoğlu U. B. 

Cilt|Volume: 6 - Sayı|Issue: 1 Nisan|April 2026 29

Training Programs and Policy Frameworks

Training initiatives must address real-world constraints: limited budgets, heavy shift work-
loads, educator shortages, and the high time cost for clinicians. Short modular programs (4-8 
hours) delivered during protected time or via mobile platforms are more feasible than intensive 
bootcamps. The University of Florida’s AI for Clinical Care workshop and system-wide programs 
at Seattle Children’s demonstrate that tool-specific, just-in-time training improves adoption while 
reducing digital fatigue (31).

Policy frameworks such as the WHO Global Strategy on Digital Health 2020-2025 (extended to 
2027) and OECD reskilling recommendations emphasize continuous, role-tailored education. How-
ever, without dedicated funding and protected training time, these initiatives risk remaining aspi-
rational. Change management is therefore essential; organizations should apply Kotter’s 8-Step 
Model (creating urgency, building coalitions, generating short-term wins) or the ADKAR framework 
(Awareness, Desire, Knowledge, Ability, Reinforcement) to guide successful implementation (32).

The table 3 below summarizes selected training programs and frameworks, drawing from au-
thoritative sources:

Table 2. Role-Specific AI Competency Matrix

Role AI Fundamentals 
& Literacy

Data Governance 
& Analysis

Ethical & Regulatory 
Awareness

Human-AI 
Collaboration

Domain-Specific 
Skills

Physicians / 
Clinicians High Medium High Very High Clinical decision 

support interpretation

Nurses / 
Midwives Medium-High Medium High High Telehealth & patient 

monitoring

Health 
Information 
Managers

High Very High High Medium Cybersecurity & 
informatics

Administrators / 
Support Staff Medium High Medium Medium AI-driven claims & 

documentation

IT / Biomedical 
Engineers Very High Very High High High Federated learning & 

system integration
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Talent Management Strategies in the Age 
of AI

Talent management strategies in the age 
of AI must evolve from traditional human re-
sources approaches to integrated, health-sec-
tor-specific frameworks. These frameworks 
need to prioritize human-AI symbiosis, ethical 
deployment, long-term workforce sustain-
ability, and the unique realities of healthcare 
employment. As AI automates routine tasks 
while amplifying cognitive and interpersonal 
demands, health organizations face height-
ened competition for digitally fluent talent amid 
persistent global shortages (1,8). Particularly 
challenging are the realities of shift work, on-
call duties, and high burnout rates among clini-
cians, as well as the constraints of public-sector 
employment regimes and the influential role of 
professional associations.

Proactive strategies must encompass at-
traction through compelling value propositions, 
retention via supportive cultures and growth 

pathways, and optimization through data-driv-
en workforce planning that aligns skills with 
emerging needs. Importantly, these strate-
gies must also address cost-effectiveness, the 
emergence of AI-native roles (such as AI clinical 
informaticians and AI ethics officers), and the 
growing use of algorithmic management tools 
for performance monitoring (12,33).

Attracting and Retaining AI-Savvy Talent

Attracting talent requires positioning health 
systems as innovative environments where AI 
augments rather than threatens professional 
identity. In practice, this means offering pro-
tected time for AI training despite heavy shift 
loads, addressing burnout through reduced ad-
ministrative burden, and providing clear career 
pathways within both public and private em-
ployment structures. The OECD highlights that 
positive perceptions of AI such as improved 
quality of life and reduced administrative bur-
dens can drive engagement, yet barriers like 
limited trust in oversight and ethical concerns 
persist (8). Organizations that emphasize AI’s 
role in alleviating burnout (e.g., through ambient 

Table 3. AI Training and Workforce Development Programs in Healthcare

Program/
Framework

Target 
Audience Format/Duration Key Focus Areas Implementing 

Entity/Region Outcomes/Emphasis

AI for Clinical 
Care (AICC) 
Workshop

Clinicians, 
biomedical 
professionals

Short intensive 
workshop (e.g., 
April 2024)

AI competence 
building, interdisci-
plinary collaboration, 
clinical applications

University of 
Florida (USA

Increased AI literacy, 
optimal patient care 
promotion

Medical Infor-
matics Block

Medical 
students

Curriculum-inte-
grated block

Neural networks, 
AI evaluation/reg-
ulation, hands-on 
sessions

University of 
Münster (Ger-
many)

Foundational AI inte-
gration in education

Computing for 
Medicine Certif-
icate

Medical 
students 
(interested)

Additional 2-year 
certificate

AI concepts + ad-
vanced computing

University of 
Toronto (Can-
ada)

Specialized skills be-
yond basics

Systemwide AI 
Literacy Training

All staff 
(frontline + 
support)

Ongoing, 
tool-specific 
modules

AI basics, ethical/re-
sponsible use, risks

Seattle Chil-
dren’s, John 
Muir Health 
(USA)

Responsible adoption, 
reduced readiness gap

WHO Global 
Strategy on 
Digital Health

All health 
professionals/
allied workers

Policy framework 
for preservice/
in-service

Digital competen-
cies, AI literacy 
inclusion

WHO (global) Digitally capable work-
force, equity focus

OECD Reskilling 
Recommenda-
tions

Health 
occupations 
(frontline/
support)

Policy guidance 
for continuous 
training

Targeted reskilling 
in informatics, tele-
health, cybersecurity

OECD (OECD 
countries)

Augmentation over 
displacement, produc-
tivity gains
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documentation or predictive analytics) and of-
fer clear pathways for skill development attract 
candidates seeking meaningful impact (11,34). 
Recruitment increasingly targets hybrid pro-
files: clinicians with informatics aptitude, data 
scientists attuned to healthcare ethics, and 
support staff proficient in cybersecurity and 
telehealth (9).

Retention hinges on fostering belonging, 
autonomy, and continuous growth. High-per-
forming systems invest in AI literacy training, 
multidisciplinary teams, and recognition of con-
tributions to AI implementation (22,23). The 
WHO stresses inclusive digital health educa-
tion and supportive infrastructures to retain di-
verse talent, particularly in underserved regions 
where shortages concentrate (5,6). Flexible 
models such as hybrid work enabled by AI tools, 
mentorship programs, and career mobility mit-
igate turnover risks exacerbated by burnout or 
perceived obsolescence (10). Evidence from 
OECD analyses indicates that organizations 
embedding workforce voices in AI lifecycle de-
sign enhance adoption and loyalty, as profes-
sionals feel empowered rather than displaced 
(8).

Effective talent management also involves 
addressing equity: prioritizing gender-balanced, 
culturally diverse pipelines and mitigating bias-
es in AI-driven hiring tools to prevent widening 
gaps (5). By aligning compensation, work-life 
integration, and professional fulfillment with AI 
opportunities, health leaders can build resilient 
teams capable of sustaining innovation.

Organizational Approaches to Workforce Opti-
mization

Organizational strategies for AI-era tal-
ent optimization integrate strategic workforce 
planning, change management, and perfor-
mance metrics tailored to human-AI collabora-
tion. Forward-thinking health systems employ 
predictive analytics to forecast skill needs, map 
augmentation potential across roles, and design 
reskilling pathways that minimize disruption 
(9). The OECD advocates for continuous train-

ing, career mobility support, and policies that 
emphasize augmentation over replacement 
particularly for frontline occupations with high 
human-interaction demands (8,9). This includes 
creating hybrid roles (e.g., AI-augmented clini-
cal informaticians) and investing in leadership 
capable of navigating ethical AI integration (12).

Forward-thinking health systems employ 
predictive analytics to forecast skill needs, re-
design roles, and create AI-native positions. 
To translate these into operational reality, or-
ganizations should adopt structured change 
management frameworks. The Kotter 8-Step 
Model can be used to create urgency around 
AI adoption and sustain momentum across 
departments, while the ADKAR framework 
(Awareness, Desire, Knowledge, Ability, Rein-
forcement) ensures individual-level buy-in, par-
ticularly among clinicians facing shift work and 
public-sector bureaucracy. These models are 
especially relevant in environments with strong 
professional associations and rigid employment 
regulations, where top-down mandates often 
face resistance (34).

Culture plays a pivotal role: cultivating psy-
chological safety encourages experimentation 
with AI tools while maintaining accountability 
for patient outcomes (23). Performance frame-
works shift toward outcomes enhanced by AI 
such as reduced diagnostic delays or improved 
care coordination while preserving core hu-
man elements like empathy and judgment (10). 
Cross-functional governance structures ensure 
AI initiatives reflect workforce priorities, foster-
ing buy-in and iterative improvement.

Integrated Conceptual Framework

The findings of this review indicate that ar-
tificial intelligence (AI), offshoring strategies, 
workforce upskilling, and talent management 
should not be analyzed as independent domains 
but rather as interdependent components of a 
dynamic transformation system in the health 
sector. To address this gap, the present study 
proposes an integrated conceptual framework 
that explains the interactions among these ele-
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ments in shaping the future of the health work-
force.

At the core of the framework lies AI adop-
tion, which acts as the primary driver of trans-
formation by altering task structures, deci-
sion-making processes, and service delivery 
models (3,4). Depending on the level of task 
complexity, data sensitivity, and clinical critical-
ity, AI-enabled tasks may either remain locally 
embedded or become suitable for offshoring.

Offshoring suitability is determined by mul-
tiple factors, including the standardizability of 
tasks, regulatory constraints, data governance 
requirements, and technological infrastructure 
(35). Tasks such as teleradiology, medical cod-
ing, and virtual clinical documentation are in-
creasingly shifting toward hybrid AI-supported 
offshore models (6,20).

As AI and offshoring reshape task distribu-
tions, new skill requirements emerge for the 
health workforce. This necessitates continuous 
upskilling and reskilling, particularly in areas 
such as data literacy, AI interpretation, ethical 
decision-making, and human–AI collaboration 
(8,12,30).

These evolving skill demands directly influ-
ence talent management strategies, requiring 
health organizations to redesign recruitment, 
retention, and workforce planning approach-
es. Health systems must increasingly adopt 
data-driven workforce planning, flexible work 
models, and continuous learning ecosystems 
to remain competitive and address projected 
global shortages (2,20).

Importantly, the framework also highlights 
feedback loops. For instance, improved work-
force capabilities can accelerate AI adoption and 
digital transformation, while ineffective talent 
management may hinder progress (7, 8). Sim-
ilarly, poorly governed offshoring models may 
introduce risks related to data privacy, quality 
assurance, accountability, and cybersecurity, 
thereby reinforcing the need for strong regula-
tory and organizational oversight (12).

This original conceptual framework is vi-
sually presented in Figure 2, which illustrates 
the four interdependent pillars (AI Adoption 
as driver, Offshoring Suitability as moderator, 
Upskilling & Reskilling as mediator, and Talent 
Management as outcome) together with the 
bidirectional feedback loops that connect them.

Figure 2. The Integrated AI-Offshoring-Upskill-
ing-Talent Management (AOUT) Framework: An 

Original Conceptual Model for Global Health Work-
force Transformation

Discussion

The findings of this review highlight that the 
transformation of the health workforce in the 
age of artificial intelligence (AI) is not a linear 
process but a complex, multidimensional tran-
sition shaped by the interaction of technolog-
ical, organizational, and global labor dynamics. 
Unlike prior studies that examine AI adoption, 
offshoring, or workforce development in iso-
lation, this review integrates these domains 
to provide a more systemic understanding of 
workforce transformation (3,4,8).

A key insight emerging from the analysis 
is that AI does not simply replace human labor 
but redistributes tasks across different levels 
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of complexity and geography. Consistent with 
recent OECD and WHO reports, routine and 
standardizable tasks are increasingly automat-
ed or shifted to offshore environments, while 
high-complexity, patient-facing roles remain 
locally anchored but augmented by AI tools 
(2,7,33). This hybridization of work challeng-
es traditional workforce planning models and 
requires more adaptive and data-driven ap-
proaches (2).

However, the review also reveals a critical 
tension between efficiency gains and emerg-
ing risks. While AI and offshoring can improve 
access, reduce costs, and alleviate workforce 
shortages, they simultaneously introduce con-
cerns related to data governance, cross-bor-
der accountability, quality assurance, and cy-
bersecurity. These concerns are particularly 
pronounced in healthcare due to the sensitive 
nature of patient data and the high stakes of 
clinical decision-making (10).

From a workforce perspective, the shift 
toward AI-enabled systems raises important 
questions about professional identity, autono-
my, and skill relevance. The literature suggests 
that without targeted and continuous upskill-
ing, there is a risk of “deskilling” in certain roles, 
as well as increased dependency on automat-
ed systems (8,12. Moreover, job displacement 
anxiety and digital fatigue among healthcare 
professionals may hinder adoption if not man-
aged through inclusive and transparent organi-
zational strategies (30,33).

Importantly, the findings underscore that 
talent management plays a central mediating 
role in this transformation. Organizations that 
invest in continuous learning, foster interdis-
ciplinary collaboration, and involve healthcare 
professionals in AI implementation processes 
are more likely to achieve sustainable adoption 
(8,30). Conversely, failure to align workforce 
strategies with technological change may ex-
acerbate inequalities both within and across 
health systems (2,36).

From a policy perspective, the results high-
light the need for harmonized regulatory frame-
works governing cross-border health services, 
AI accountability, and data protection. Emerging 
regulations such as the EU AI Act and nation-
al data protection laws signal a shift toward 
stricter oversight, yet global inconsistencies re-
main a significant barrier to scalable and ethical 
implementation (7,12).

Overall, this review suggests that the future 
of the health workforce will be defined not by 
technology alone, but by how effectively health 
systems integrate AI, workforce development, 
and governance mechanisms into a coherent 
and adaptive strategy (7).

Limitations

This study has several limitations that 
should be considered when interpreting its 
findings. First, as a narrative review, the study 
does not follow a fully systematic review pro-
tocol, which may introduce selection bias de-
spite efforts to ensure transparency and rigor 
through structured search strategies.

Second, the review is limited to English-lan-
guage publications, potentially excluding rele-
vant studies published in other languages. This 
may particularly affect insights from low- and 
middle-income countries, where local evidence 
may not be widely indexed in international da-
tabases.

Third, the scope of the study is intentionally 
broad, covering multiple interrelated domains 
including AI, offshoring, upskilling, and talent 
management. While this allows for a compre-
hensive perspective, it may limit the depth of 
analysis within each individual domain.

Finally, the rapid evolution of AI technol-
ogies means that some findings may become 
outdated as new tools, regulatory frameworks, 
and workforce practices emerge. Future re-
search should incorporate empirical studies and 
longitudinal analyses to validate and refine the 
conceptual framework proposed in this review.
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Conclusion

The transformation of the global health 
workforce in the age of artificial intelligence 
(AI) represents a complex and multidimensional 
process shaped by the interaction of techno-
logical innovation, global labor dynamics, and 
organizational adaptation. This review demon-
strates that AI, offshoring, upskilling, and talent 
management should not be treated as isolated 
developments, but as interdependent compo-
nents of a broader workforce transformation 
system.

By integrating these domains, the study 
contributes to the literature through the de-
velopment of a conceptual framework that ex-
plains how task redistribution, skill evolution, 
and workforce strategies co-evolve in response 
to AI adoption. The findings suggest that AI is 
more likely to augment rather than replace hu-
man roles, but this outcome depends heavily 
on the effectiveness of workforce adaptation 
strategies, including continuous upskilling and 
responsive talent management practices.

At the same time, the review highlights im-
portant risks related to data governance, eth-
ical considerations, workforce inequality, and 
cross-border accountability in offshoring mod-
els. These challenges underscore the need for 
balanced and context-sensitive approaches 
that align technological innovation with regula-
tory frameworks and workforce capabilities.

From a practical perspective, health system 
leaders and policymakers should prioritize inte-
grated strategies that combine AI investment 
with workforce development and governance 
mechanisms. Future research should focus on 
empirical validation of the proposed frame-
work, as well as context-specific analyses to 
better understand how these dynamics unfold 
across different health systems.

Overall, the study provides a structured 
perspective on workforce transformation in the 
age of AI, offering a foundation for more analyt-
ically grounded and policy-relevant research in 
this rapidly evolving field.
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