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ABSTRACT 
The healthcare industry is undergoing rapid technological transformation, with artificial intelligence (AI) 

increasingly embedded within core human resource (HR) functions such as recruitment, training, performance 
management, workforce scheduling, employee communication, and wellness support. This study examines the 
effect of six dimensions of AI-driven HR practices — AI-Enabled Recruitment and Selection, AI-Based Training 
and Development, AI-Driven Performance Management and Feedback, AI-Powered Employee Communication, 
AI-Based Workforce Scheduling and Resource Optimisation, and AI-Driven Employee Wellness and Support — 
on two organisationally significant outcomes: Employee Engagement and Operational Efficiency, within multi-
specialty hospitals in Chennai, Tamil Nadu. 

A descriptive research design was adopted, and primary data were collected from 300 healthcare 
employees, comprising doctors, nurses, HR managers, administrative staff, and allied healthcare professionals, 
using a structured questionnaire based on a five-point Likert scale. Stratified random sampling was employed to 
ensure proportional representation across employee categories. Data were analysed using descriptive statistics, 
Pearson correlation analysis, and multiple regression analysis. 

The findings reveal that all six AI-driven HR practice dimensions exhibit statistically significant positive 
relationships with both Employee Engagement and Operational Efficiency. AI-Driven Employee Wellness and 
Support (β = 0.267) emerged as the strongest predictor of Employee Engagement, while AI-Based Workforce 
Scheduling and Resource Optimisation (β = 0.289) emerged as the strongest predictor of Operational Efficiency. 
The regression model explains 70.9% of the variance in Employee Engagement and 74.1% of the variance in 
Operational Efficiency. Employee Engagement was further found to significantly and positively influence 
Operational Efficiency (β = 0.716), indicating a partial mediating role. The study offers strategic implications for 
hospital HR leaders and policymakers seeking to leverage AI responsibly to strengthen workforce engagement 
and operational performance. 
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1. INTRODUCTION 
1.1 Background of the Study 

The healthcare industry occupies a 
distinctive position among knowledge-intensive 
service sectors, combining high-stakes clinical 

responsibility with complex, round-the-clock 
workforce management demands. Multi-specialty 
hospitals must simultaneously manage large and 
diverse cadres of doctors, nurses, administrative 
staff, and allied healthcare professionals, each with 
distinct scheduling, training, and engagement needs, 
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while under continuous pressure to control costs, 
minimise errors, and improve patient outcomes. 
Human resource management in this environment 
has traditionally relied on manual, transaction-heavy 
processes for recruitment, scheduling, performance 
appraisal, and employee support — processes that 
are increasingly strained by rising patient volumes, 
chronic staff shortages, and regulatory complexity. 

Artificial intelligence has emerged as a 
transformative force in this context. AI-enabled 
applicant screening and resume matching accelerate 
recruitment; machine-learning-based rostering tools 
optimise nurse and physician scheduling; chatbot 
and virtual-assistant platforms handle routine 
employee queries and onboarding; predictive 
analytics inform performance feedback and identify 
burnout risk; and AI-driven wellness platforms 
deliver personalised support to a workforce 
operating under sustained clinical pressure. These 
AI-driven HR practices are increasingly positioned 
not merely as efficiency tools but as levers for 
shaping how engaged, motivated, and productive the 
healthcare workforce becomes, and, in turn, how 
efficiently hospital operations function. 

Despite growing industry adoption, 
empirical evidence on how AI-driven HR practices 
jointly influence employee engagement and 
operational efficiency within hospital settings 
remains limited, particularly within the Indian 
healthcare context. This study addresses that gap by 
examining multi-specialty hospitals in Chennai, a 
major healthcare hub in South India, to quantify the 
relationship between six dimensions of AI-driven 
HR practice and these two critical organisational 
outcomes. 
1.2 Problem Statement 

While hospitals across India are 
progressively adopting AI-enabled HR 
technologies, adoption decisions are frequently 
driven by vendor marketing claims or imitation of 
peer institutions rather than by rigorous, context-
specific empirical evidence. Hospital HR leaders 
often lack a clear, quantified understanding of which 
specific AI-driven HR practices most strongly 
influence employee engagement and which most 
strongly influence operational efficiency, and 
whether these two outcomes are themselves 
interrelated. In the absence of this evidence, 
hospitals risk misallocating scarce technology 
investment towards AI applications that generate 
limited engagement or efficiency returns, while 
under-investing in higher-impact areas. This study 
addresses this problem by empirically examining the 
differential effects of six AI-driven HR practice 
dimensions on employee engagement and 
operational efficiency in the multi-specialty hospital 
context. 
1.3 Research Gap 

A review of the extant literature identifies 
three principal gaps. First, the majority of empirical 

studies on AI in human resource management have 
been conducted in technology, banking, and 
manufacturing contexts, with comparatively limited 
quantitative attention devoted to healthcare 
organisations, where workforce dynamics, 
regulatory considerations, and operational pressures 
differ substantially from other sectors. Second, 
existing healthcare-focused studies tend to examine 
AI adoption in HR as a single undifferentiated 
construct, rather than disaggregating it into distinct 
practice dimensions such as recruitment, training, 
performance management, communication, 
scheduling, and wellness support, which may exert 
markedly different effects on outcomes. Third, few 
studies simultaneously examine employee 
engagement and operational efficiency as joint 
outcomes of AI-driven HR practices, or test whether 
engagement itself functions as a mechanism linking 
these practices to operational performance. This 
study addresses these gaps through a large-scale, 
multi-dimensional, quantitative investigation set 
within Chennai's multi-specialty hospital sector. 
1.4 Research Objectives 

•  To examine the effect of AI-Enabled 
Recruitment and Selection on employee 
engagement and operational efficiency in 
multi-specialty hospitals. 

•  To assess the influence of AI-Based Training 
and Development on employee 
engagement and operational efficiency. 

•  To evaluate the impact of AI-Driven 
Performance Management and Feedback 
on employee engagement and operational 
efficiency. 

•  To determine the effect of AI-Powered 
Employee Communication on employee 
engagement and operational efficiency. 

•  To analyse the influence of AI-Based 
Workforce Scheduling and Resource 
Optimisation on employee engagement and 
operational efficiency. 

•  To investigate the effect of AI-Driven 
Employee Wellness and Support Systems 
on employee engagement and operational 
efficiency. 

•  To examine the relationship between 
employee engagement and operational 
efficiency within the hospital workforce. 

1.5 Significance of the Study 
This study makes a dual contribution to 

theory and practice. Theoretically, it extends the 
Technology Acceptance Model, the Job Demands-
Resources Model, and Socio-Technical Systems 
Theory to the healthcare AI-HR context, testing 
their combined explanatory power for both 
engagement and efficiency outcomes. Practically, 
the findings equip hospital HR leaders and senior 
administrators with an evidence-based hierarchy of 
AI-driven HR interventions, enabling more strategic 
allocation of technology investment. At a policy 
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level, the study contributes to the broader discourse 
on responsible AI adoption in healthcare workforce 
management in India. 
2. LITERATURE REVIEW 
2.1 AI-Driven Human Resource Practices in the 
Healthcare Industry 

Artificial intelligence in human resource 
management encompasses the application of 
machine learning, natural language processing, and 
predictive analytics to HR functions traditionally 
performed manually [1]. Tambe, Cappelli, and 
Yakubovich [2] observed that while AI offers 
considerable promise for improving the efficiency 
and consistency of HR decision-making, its 
effectiveness depends heavily on data quality, 
organisational readiness, and the specific HR 
function to which it is applied. In healthcare 
specifically, Davenport and Kalakota [3] noted that 
AI applications are most readily adopted in 
administratively intensive, rules-based processes — 
a category that closely matches core HR functions 
such as scheduling, screening, and routine 
communication — making hospitals a particularly 
fertile setting for AI-HR integration. Budhwar, 
Malik, De Silva, and Thevisuthan [4] further argued 
that AI-augmented HRM in service-intensive 
sectors requires careful balancing of efficiency gains 
against the relational, human-centred nature of 
employee experience, a tension especially salient in 
patient-facing healthcare environments. 
2.2 AI-Enabled Recruitment and Selection 

AI-enabled recruitment applies machine 
learning to resume screening, candidate matching, 
and preliminary interview assessment, substantially 
reducing time-to-hire while aiming to standardise 
selection criteria [5]. Black and van Esch [6] 
demonstrated that AI-enabled recruiting can 
improve applicant-job fit and streamline high-
volume hiring, though outcomes depend on 
transparent, well-audited algorithms to avoid 
embedding historical bias. Upadhyay and 
Khandelwal [7] found that HR professionals 
perceive AI-based recruitment tools as valuable for 
reducing administrative burden and accelerating the 
hiring pipeline, freeing recruiters to focus on 
relationship-building with candidates. In hospitals, 
where clinical and administrative vacancies must 
often be filled rapidly to sustain patient-care staffing 
ratios, AI-enabled recruitment is positioned as a 
mechanism for reducing vacancy-related strain on 
existing staff, with potential downstream effects on 
both new-hire engagement and operational 
continuity. 
2.3 AI-Based Training and Development 

AI-based training platforms use adaptive 
learning algorithms to personalise content delivery, 
pace, and skill-gap identification for individual 
employees [8]. In healthcare settings, where 
continuous clinical and regulatory upskilling is 
essential, adaptive AI-driven learning management 

systems can tailor mandatory compliance training, 
clinical protocol updates, and soft-skills 
development to each employee's demonstrated 
competency level, reducing training time while 
improving retention of critical knowledge. 
Employees who perceive their organisation as 
investing in personalised, relevant development are 
more likely to report higher engagement and 
organisational commitment, consistent with broader 
findings that development-oriented HR practices 
signal organisational investment in employee 
growth. 
2.4 AI-Driven Performance Management and 
Feedback 

AI-driven performance management 
systems use continuous data capture and analytics to 
generate more frequent, granular, and purportedly 
objective performance feedback than traditional 
annual appraisal cycles [9]. Hughes, Robert, Frady, 
and Arroyos [10] examined the relationship between 
AI-enabled HR systems, employee engagement, and 
perceived fairness, finding that the perceived 
transparency and consistency of algorithmically 
informed feedback processes significantly shapes 
employee trust and engagement outcomes. In 
hospital settings, where performance spans clinical 
quality indicators, patient satisfaction scores, and 
administrative throughput, AI-driven dashboards 
can provide real-time, role-specific feedback that 
helps employees understand how their daily work 
connects to broader operational and patient-care 
outcomes. 
2.5 AI-Powered Employee Communication and 
Virtual Assistants 

Chatbot and virtual-assistant platforms are 
increasingly deployed to handle routine HR queries 
— leave requests, payroll questions, onboarding 
information, and policy clarification — providing 
employees with instant, round-the-clock access to 
HR support [11]. In healthcare organisations, where 
shift-based staff frequently work outside standard 
administrative hours, AI-powered communication 
tools address a structural accessibility gap in 
traditional HR service delivery. Chowdhury, Dey, 
Joel-Edgar, and Bhattacharya [12] highlighted that 
AI-enabled communication and self-service tools 
can enhance employee experience by reducing 
response-time frustration, though successful 
adoption requires that these tools be perceived as 
genuinely responsive rather than as a barrier to 
human HR support. 
2.6 AI-Based Workforce Scheduling and 
Resource Optimisation 

Workforce scheduling represents one of the 
most operationally consequential HR functions in 
hospitals, directly affecting staff-to-patient ratios, 
overtime costs, and continuity of care. AI-based 
scheduling systems use predictive demand 
modelling and optimisation algorithms to align 
staffing levels with forecasted patient volumes, 



THE EFFECT OF AI-DRIVEN HUMAN RESOURCE PRACTICES ON EMPLOYEE ENGAGEMENT AND 
OPERATIONAL EFFICIENCY IN THE HEALTHCARE INDUSTRY 

 IJDDT Volume 16 Issue 79s 2026 Page: 963 

reducing both understaffing-related strain and 
overstaffing-related cost inefficiency [13]. Vrontis, 
Christofi, Pereira, Tarba, Makrides, and Trichina 
[14] observed that intelligent scheduling and 
resource-allocation technologies are among the AI 
applications with the most direct and measurable 
link to operational performance metrics, given their 
proximity to core service-delivery processes. In 
multi-specialty hospitals, effective AI-based 
scheduling can simultaneously reduce staff fatigue, 
a known driver of disengagement, while improving 
patient-flow efficiency. 
2.7 AI-Driven Employee Wellness and Support 
Systems 

Healthcare employees, particularly clinical 
staff, face elevated risk of burnout arising from 
emotionally demanding work, extended shifts, and 
high-stakes decision-making. AI-driven wellness 
platforms use sentiment analysis, workload 
monitoring, and predictive risk modelling to identify 
early indicators of burnout and proactively trigger 
support interventions [15]. Prikshat, Malik, 
Budhwar, Mavi, and Kumar [16] argued that AI-
augmented HRM systems capable of anticipating 
employee wellbeing risks, rather than merely 
reacting to attrition or complaints, represent a 
meaningful advance in employee-centred HR 
practice. Given the centrality of psychological and 
physical wellbeing to sustained engagement in high-
pressure clinical environments, AI-driven wellness 
and support systems are theorised to exert a 
particularly strong influence on hospital employee 
engagement. 
2.8 Employee Engagement in Healthcare 
Organisations 

Employee engagement, conceptualised by 
Kahn [17] as the harnessing of organisational 
members' selves to their work roles, and 
operationalised through vigour, dedication, and 
absorption in the Utrecht Work Engagement Scale 
tradition [18], is widely recognised as a critical 
driver of service quality and organisational 
performance. Albrecht, Bakker, Gruman, Macey, 
and Saks [19] demonstrated that engagement-
oriented HR practices generate measurable 
competitive advantage by strengthening 
discretionary effort and reducing withdrawal 
behaviours. In healthcare specifically, engaged 
employees have been associated with improved 
patient safety outcomes, lower absenteeism, and 
stronger interdisciplinary collaboration, making 
engagement a strategically vital outcome for 
hospital HR functions to actively cultivate through 
both traditional and AI-enabled practices. 
2.9 Operational Efficiency in Healthcare 
Organisations 

Operational efficiency in hospital settings 
refers to the extent to which clinical and 
administrative processes deliver care and support 
services with minimal waste of time, staff effort, and 

resources, while maintaining quality standards. 
Meijerink, Boons, Keegan, and Marler [20] noted 
that algorithmic HR systems can generate efficiency 
gains not only within HR functions themselves but 
across broader organisational processes, insofar as 
workforce deployment directly shapes operational 
throughput. In hospitals, operational efficiency 
manifests in reduced patient wait times, faster 
administrative turnaround, improved inter-
departmental coordination, and more effective 
utilisation of scarce clinical staff — outcomes 
plausibly influenced by the quality and intelligence 
of underlying HR-driven workforce management 
processes. 
2.10 Theoretical Foundation 

This study is grounded in three 
complementary theoretical frameworks. The 
Technology Acceptance Model [21], developed by 
Davis, posits that the perceived usefulness and ease 
of use of a technology determine its adoption and the 
extent to which it generates positive user outcomes, 
providing the conceptual basis for expecting that 
well-designed, genuinely useful AI-HR tools will be 
embraced by healthcare employees and translate 
into positive engagement and efficiency effects. The 
Job Demands-Resources Model [22], developed by 
Bakker and Demerouti, conceptualises AI-driven 
HR practices such as wellness support, streamlined 
communication, and optimised scheduling as job 
resources that buffer against the high job demands 
characteristic of healthcare work, thereby sustaining 
engagement and reducing burnout-driven 
inefficiency. Socio-Technical Systems Theory [23], 
originating with Trist and Bamforth, emphasises that 
organisational performance depends on the joint 
optimisation of technical systems and the social 
systems within which they are embedded — offering 
a lens for understanding why AI-HR tools generate 
stronger engagement and efficiency outcomes when 
implemented in ways that support, rather than 
displace, human relationships and judgement within 
the hospital workforce. 
2.11 Research Gap Identification 

While individual AI-HR practice 
dimensions have received growing scholarly 
attention, their simultaneous, multi-dimensional 
empirical examination within the Indian hospital 
sector — alongside a joint assessment of both 
engagement and operational efficiency outcomes, 
and the interrelationship between the two — remains 
scarce. Most existing studies either focus on a single 
AI-HR application, adopt qualitative or conceptual 
methodologies, or are situated in non-healthcare 
sectors. The present study addresses these 
limitations through a large-scale quantitative 
investigation that simultaneously models six AI-
driven HR practice dimensions, employs stratified 
random sampling across five hospital employee 
categories, and applies rigorous correlation and 
regression analysis to establish both the relative 



THE EFFECT OF AI-DRIVEN HUMAN RESOURCE PRACTICES ON EMPLOYEE ENGAGEMENT AND 
OPERATIONAL EFFICIENCY IN THE HEALTHCARE INDUSTRY 

 IJDDT Volume 16 Issue 79s 2026 Page: 964 

predictive power of each practice dimension and the 
mediating role of employee engagement. 
3. HYPOTHESES DEVELOPMENT 

Based on the theoretical frameworks and 
empirical evidence reviewed above, the following 
hypotheses are proposed. Hypotheses H1 through 
H6 posit significant positive relationships between 
the six AI-driven HR practice dimensions and 
Employee Engagement; H7 through H12 posit 
significant positive relationships between the same 
six dimensions and Operational Efficiency; and H13 
posits a significant positive relationship between 
Employee Engagement and Operational Efficiency. 

H1: AI-Enabled Recruitment and Selection 
has a significant positive relationship with 
Employee Engagement. 

H2: AI-Based Training and Development 
has a significant positive relationship with 
Employee Engagement. 

H3: AI-Driven Performance Management 
and Feedback has a significant positive relationship 
with Employee Engagement. 

H4: AI-Powered Employee 
Communication has a significant positive 
relationship with Employee Engagement. 

H5: AI-Based Workforce Scheduling and 
Resource Optimisation has a significant positive 
relationship with Employee Engagement. 

H6: AI-Driven Employee Wellness and 
Support Systems has a significant positive 
relationship with Employee Engagement. 

H7: AI-Enabled Recruitment and Selection 
has a significant positive relationship with 
Operational Efficiency. 

H8: AI-Based Training and Development 
has a significant positive relationship with 
Operational Efficiency. 

H9: AI-Driven Performance Management 
and Feedback has a significant positive relationship 
with Operational Efficiency. 

H10: AI-Powered Employee 
Communication has a significant positive 
relationship with Operational Efficiency. 

H11: AI-Based Workforce Scheduling and 
Resource Optimisation has a significant positive 
relationship with Operational Efficiency. 

H12: AI-Driven Employee Wellness and 
Support Systems has a significant positive 
relationship with Operational Efficiency. 

H13: Employee Engagement has a 
significant positive relationship with Operational 
Efficiency. 

Each hypothesis reflects the expectation, 
grounded in the Technology Acceptance Model, the 
Job Demands-Resources Model, and Socio-
Technical Systems Theory, that well-implemented 
AI-driven HR practices function as job resources 
that strengthen both the psychological engagement 
and the operational performance of the hospital 

workforce, and that engagement itself serves as a 
mechanism reinforcing operational outcomes. 
4. CONCEPTUAL FRAMEWORK 

The conceptual framework illustrates the 
theorised relationships between the six independent 
AI-driven HR practice dimensions, the mediating 
variable of Employee Engagement, and the 
dependent variable of Operational Efficiency. The 
framework, grounded in the Technology 
Acceptance Model, the Job Demands-Resources 
Model, and Socio-Technical Systems Theory, 
predicts that AI-driven HR practices exert both a 
direct effect on operational efficiency and an 
indirect effect transmitted through employee 
engagement. 

 
Figure 1: Conceptual Research Framework (Based 
on TAM, the JD-R Model, and Socio-Technical 
Systems Theory) 
5. RESEARCH METHODOLOGY 
5.1 Research Design 

This study employs a descriptive research 
design, appropriate for characterising the current 
state of AI-driven HR practice implementation and 
its association with employee engagement and 
operational efficiency across sampled hospitals. A 
quantitative, cross-sectional survey methodology 
was adopted to ensure statistical rigour, 
replicability, and comparability of findings across 
the five respondent categories examined. 
5.2 Population and Sample 

The target population comprises 
employees across clinical and non-clinical functions 
within multi-specialty hospitals operating in 
Chennai, Tamil Nadu, including private hospitals, 
corporate hospitals, and medical colleges with 
attached hospitals. A sample size of 300 respondents 
was determined as statistically adequate for 
correlation and regression analysis involving 
multiple predictor variables, consistent with 
established sample-size guidelines for survey-based 
management research. 
5.3 Sampling Technique 

Stratified random sampling was employed 
to ensure proportional representation across five 
employee categories: Doctors, Nurses, HR 
Managers, Administrative Staff, and Allied 
Healthcare Professionals. Within each stratum, 
respondents were selected through simple random 
sampling from hospital employee rosters, with strata 
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proportions of 60 Doctors (20%), 90 Nurses (30%), 
30 HR Managers (10%), 60 Administrative Staff 
(20%), and 60 Allied Healthcare Professionals 
(20%), reflecting the typical workforce composition 
of multi-specialty hospitals. This technique 
minimises selection bias and enhances the 
representativeness of the findings across the diverse 
hospital workforce. 
5.4 Data Collection 

Primary data were collected through a 
structured questionnaire administered through a 
combination of online survey distribution and in-
person collection within hospital premises, 
coordinated with HR departments of participating 
multi-specialty hospitals. A pilot study involving 30 
respondents was conducted to assess instrument 
clarity and face validity, resulting in minor wording 
revisions. Of 340 questionnaires distributed, 312 
were returned (a response rate of 91.8%). After 
exclusion of incomplete and inconsistently 
answered responses, 300 valid responses were 
retained for analysis. Secondary data were drawn 
from peer-reviewed journals, books, hospital annual 
reports, Scopus-indexed articles, and relevant 
government healthcare workforce reports. 
5.5 Measurement Scale 

All constructs were operationalised using a 
five-point Likert scale, where 5 = Strongly Agree, 4 
= Agree, 3 = Neutral, 2 = Disagree, and 1 = Strongly 
Disagree. Each of the six independent AI-driven HR 
practice dimensions was measured using a minimum 
of five scale items adapted from validated 
instruments in the AI-HRM and organisational 
behaviour literature. Employee Engagement was 
measured through ten items adapted from the 
Utrecht Work Engagement Scale tradition, 
capturing vigour, dedication, and absorption. 
Operational Efficiency was measured through ten 
items assessing perceived process speed, resource 
utilisation, coordination, and service delivery 
quality. 
5.6 Reliability and Validity 

Instrument reliability was assessed using 
Cronbach's Alpha, yielding values ranging from 
0.81 to 0.90 across all constructs, exceeding the 
widely accepted threshold of 0.70 and confirming 
satisfactory internal consistency. Content validity 
was established through expert review by a panel of 
five hospital HR professionals and three academic 
researchers specialising in healthcare management 
and organisational behaviour. Construct validity 
was confirmed through exploratory factor analysis, 
with all items loading at or above 0.60 on their 
respective factors and no significant cross-loadings. 
5.7 Statistical Tools 

Data were analysed using IBM SPSS 
Statistics. Descriptive statistics (means and standard 
deviations) summarised the distribution of 
responses across all constructs. Pearson correlation 
analysis examined bivariate relationships between 

the AI-driven HR practice dimensions and each 
dependent variable. Multiple regression analysis 
assessed the collective and individual predictive 
contributions of the six practice dimensions to 
Employee Engagement and to Operational 
Efficiency, while simple linear regression examined 
the relationship between Employee Engagement and 
Operational Efficiency. All analyses were 
performed at the 5% level of significance, with 1% 
significance applied as a higher stringency threshold 
for interpretation. 
6. DATA ANALYSIS AND RESULTS 
6.1 Descriptive Statistics – Employee 
Engagement 

Table 1 presents the descriptive statistics 
for the ten items measuring Employee Engagement 
among the sampled healthcare workforce. 

Statements Mean Std. 
D 

I feel energetic and enthusiastic 
about my work since AI-based 
HR tools were introduced. 

3.86 0.91 

I am fully absorbed in my daily 
clinical or administrative tasks. 

3.71 0.97 

I find meaning and purpose in 
my role at this hospital. 

4.02 0.88 

I am willing to put in extra effort 
beyond what is normally 
expected of me. 

3.94 0.93 

I feel a strong sense of belonging 
to my hospital. 

3.78 1.01 

I remain motivated even during 
periods of high workload. 

3.65 1.04 

AI-enabled HR tools make me 
feel more supported at work. 

3.89 0.95 

I look forward to coming to 
work each day. 

3.72 0.99 

I actively participate in hospital 
initiatives and decision-making 
opportunities. 

3.68 1.03 

Overall, I feel engaged with my 
job and my organisation. 

3.97 0.90 

Source: Primary data computed 
Table 1 shows mean scores ranging 

between 3.65 and 4.02, indicating moderately high 
levels of employee engagement among sampled 
healthcare employees. The statement 'I find meaning 
and purpose in my role at this hospital' recorded the 
highest mean (4.02), suggesting that healthcare 
employees derive strong intrinsic motivation from 
the mission-driven nature of hospital work. 'I remain 
motivated even during periods of high workload' 
recorded the lowest mean (3.65), reflecting the 
demanding nature of clinical and administrative 
work in multi-specialty hospitals. The 
comparatively modest standard deviations indicate 
reasonable consensus among respondents. Overall, 
the results suggest a generally engaged workforce, 
with workload-related sustained motivation 
representing a relative area of concern. 
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6.2 Descriptive Statistics – Operational 
Efficiency 

Table 2 presents the descriptive statistics 
for the ten items measuring Operational Efficiency. 

Statements Mean Std. 
D 

Patient wait times have reduced 
due to improved staffing and 
scheduling. 

3.81 0.96 

Administrative and paperwork 
processing has become faster. 

3.93 0.89 

Staff scheduling conflicts and 
shortages have decreased. 

3.74 1.02 

Resource allocation across staff, 
equipment, and beds is more 
efficient. 

3.79 0.97 

Coordination between hospital 
departments has improved. 

3.68 1.05 

Errors in HR-related 
administrative processes have 
declined. 

3.85 0.93 

Turnaround time for recruitment 
and onboarding has improved. 

3.91 0.90 

Overall speed of service delivery 
to patients has increased. 

3.77 0.99 

Cost efficiency in workforce 
management has improved. 

3.72 1.01 

Overall, operational efficiency in 
my department has improved 
due to AI-driven HR practices. 

3.88 0.92 

Source: Primary data computed 
Table 2 indicates mean scores ranging 

between 3.68 and 3.93. 'Administrative and 
paperwork processing has become faster' recorded 
the highest mean (3.93), suggesting that AI-driven 
HR practices are perceived as most impactful in 
streamlining administrative throughput. 
'Coordination between hospital departments has 
improved' recorded the lowest mean (3.68), 
indicating that cross-departmental coordination 
benefits are perceived as comparatively modest 
relative to within-function efficiency gains. These 
results suggest that while AI-driven HR practices are 
associated with tangible operational improvements, 
the magnitude of perceived benefit varies by process 
type. 
6.3 Descriptive Statistics – All Study Variables 

Table 3 presents the mean and standard 
deviation scores for the six independent AI-driven 
HR practice variables and the two dependent 
variables. 

Variable Mean Std. 
D 

AI-Enabled Recruitment and 
Selection 

3.74 1.08 

AI-Based Training and 
Development 

3.81 1.02 

AI-Driven Performance 
Management and Feedback 

3.69 1.11 

AI-Powered Employee 
Communication 

3.58 1.15 

AI-Based Workforce Scheduling 
and Resource Optimisation 

3.77 1.06 

AI-Driven Employee Wellness 
and Support Systems 

3.63 1.13 

Employee Engagement (DV1) 3.82 0.87 
Operational Efficiency (DV2) 3.81 0.89 

Source: Primary data computed 
The descriptive statistics reveal moderate-

to-favourable perceptions of AI-driven HR practice 
effectiveness across all six dimensions, with means 
ranging from 3.58 (AI-Powered Employee 
Communication) to 3.81 (AI-Based Training and 
Development). The comparatively lower mean for 
AI-Powered Employee Communication suggests 
that chatbot and virtual-assistant tools remain the 
least mature or least trusted AI-HR application 
among the sampled hospitals. Both dependent 
variables recorded means above 3.8, broadly 
comparable to the independent variable means, 
indicating that current AI-driven HR practice levels 
are reasonably well aligned with observed 
engagement and efficiency outcomes. 
6.4 Correlation Analysis 

Table 4 presents the results of Pearson 
correlation analysis examining the bivariate 
relationships between the six AI-driven HR practice 
dimensions and each of the two dependent variables. 

AI-
Driven 

HR 
Practice 
Dimensio

n 

r 
(Engage

ment) 

p-
valu

e 

r 
(Efficie

ncy) 

p-
valu

e 

AI-
Enabled 
Recruitme
nt and 
Selection 

0.612 0.00
1* 

0.647 0.00
1* 

AI-Based 
Training 
and 
Developm
ent 

0.658 0.00
1* 

0.612 0.00
1* 

AI-Driven 
Performan
ce 
Managem
ent and 
Feedback 

0.691 0.00
1* 

0.734 0.00
1* 

AI-
Powered 
Employee 
Communi
cation 

0.574 0.00
1* 

0.589 0.00
1* 

AI-Based 
Workforc
e 
Schedulin

0.603 0.00
1* 

0.781 0.00
1* 



THE EFFECT OF AI-DRIVEN HUMAN RESOURCE PRACTICES ON EMPLOYEE ENGAGEMENT AND 
OPERATIONAL EFFICIENCY IN THE HEALTHCARE INDUSTRY 

 IJDDT Volume 16 Issue 79s 2026 Page: 967 

g and 
Resource 
Optimisati
on 
AI-Driven 
Employee 
Wellness 
and 
Support 
Systems 

0.727 0.00
1* 

0.658 0.00
1* 

Source: Primary data computed; * Significant at 1% 
level 

Hypothesis 
H0: AI-driven HR practice dimensions do 

not have a significant relationship with employee 
engagement or operational efficiency in multi-
specialty hospitals. 

Interpretation 
All six AI-driven HR practice dimensions 

exhibit statistically significant positive correlations 
with both Employee Engagement and Operational 
Efficiency at the 1% significance level, providing 
strong support for rejecting the null hypothesis and 
confirming H1 through H12. AI-Driven Employee 
Wellness and Support Systems recorded the 
strongest correlation with Employee Engagement (r 
= 0.727), consistent with the theoretical expectation 
that wellbeing-focused job resources are particularly 
influential in sustaining engagement within 
emotionally demanding clinical environments. AI-
Based Workforce Scheduling and Resource 
Optimisation recorded the strongest correlation with 
Operational Efficiency (r = 0.781), reflecting its 
direct proximity to core service-delivery and 
resource-utilisation processes. AI-Driven 
Performance Management and Feedback also 
demonstrated strong associations with both 
outcomes (r = 0.691 for Engagement; r = 0.734 for 
Efficiency), while AI-Powered Employee 
Communication showed comparatively the weakest, 
though still significant, associations with both 
outcomes (r = 0.574 and r = 0.589 respectively). 
6.5 Regression Analysis – Effect of AI-Driven HR 
Practices on Employee Engagement 

Table 5 presents the multiple regression 
results examining the collective and individual 
contributions of the six AI-driven HR practice 
dimensions to Employee Engagement. 
Table 5: Effect of AI-Driven HR Practices on 
Employee Engagement 
Model Summary 

R R 
Square 

Adjusted 
R Square 

F-
value 

p-
value 

0.842 0.709 0.703 118.94 0.001* 
Regression Coefficients 

Predictors B Std. 
Err
or 

Bet
a 

t-
val
ue 

p-
valu

e 
(Constant) 0.7

82 
0.13

4 
— 5.83

6 
0.00
1* 

AI-Enabled 
Recruitment 
and 
Selection 

0.1
42 

0.04
1 

0.1
63 

3.46
3 

0.00
1* 

AI-Based 
Training 
and 
Developme
nt 

0.1
68 

0.04
5 

0.1
87 

3.73
3 

0.00
1* 

AI-Driven 
Performanc
e 
Managemen
t and 
Feedback 

0.2
01 

0.04
8 

0.2
19 

4.18
8 

0.00
1* 

AI-Powered 
Employee 
Communica
tion 

0.0
98 

0.03
8 

0.1
12 

2.57
9 

0.01
0* 

AI-Based 
Workforce 
Scheduling 
and 
Resource 
Optimisatio
n 

0.1
21 

0.04
2 

0.1
38 

2.88
1 

0.00
4* 

AI-Driven 
Employee 
Wellness 
and Support 
Systems 

0.2
46 

0.05
1 

0.2
67 

4.82
4 

0.00
1* 

Source: Primary data computed; * Significant at 1% 
level 

Interpretation 
The model summary indicates that the six 

AI-driven HR practice dimensions collectively 
explain 70.9% of the variance in Employee 
Engagement (R² = 0.709), with an adjusted R² of 
0.703 confirming the model is not substantially 
overfitted. The F-value (118.94, p < 0.001) confirms 
the overall statistical significance of the regression 
model. AI-Driven Employee Wellness and Support 
Systems emerges as the strongest predictor of 
Employee Engagement (β = 0.267), followed by AI-
Driven Performance Management and Feedback (β 
= 0.219) and AI-Based Training and Development 
(β = 0.187). AI-Powered Employee Communication 
recorded the lowest, though still significant, beta 
coefficient (β = 0.112), suggesting that chatbot-
based communication tools, while helpful, 
contribute comparatively less to deeper 
psychological engagement than practices addressing 
wellbeing, feedback, and development. 
6.6 Regression Analysis – Effect of AI-Driven HR 
Practices on Operational Efficiency 

Table 6 presents the multiple regression 
results examining the collective and individual 
contributions of the six AI-driven HR practice 
dimensions to Operational Efficiency. 
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Table 6: Effect of AI-Driven HR Practices on 
Operational Efficiency 
Model Summary 

R R 
Square 

Adjusted 
R Square 

F-
value 

p-
value 

0.861 0.741 0.735 139.72 0.001* 
Regression Coefficients 

Predictors B Std. 
Err
or 

Bet
a 

t-
val
ue 

p-
valu

e 
(Constant) 0.6

54 
0.12

8 
— 5.10

9 
0.00
1* 

AI-Enabled 
Recruitment 
and 
Selection 

0.1
56 

0.04
4 

0.1
71 

3.54
5 

0.00
1* 

AI-Based 
Training 
and 
Developme
nt 

0.1
32 

0.04
3 

0.1
46 

3.07
0 

0.00
2* 

AI-Driven 
Performanc
e 
Managemen
t and 
Feedback 

0.2
23 

0.04
7 

0.2
41 

4.74
5 

0.00
1* 

AI-Powered 
Employee 
Communica
tion 

0.1
04 

0.03
9 

0.1
14 

2.66
7 

0.00
8* 

AI-Based 
Workforce 
Scheduling 
and 
Resource 
Optimisatio
n 

0.2
68 

0.04
9 

0.2
89 

5.46
9 

0.00
1* 

AI-Driven 
Employee 
Wellness 
and Support 
Systems 

0.1
45 

0.04
6 

0.1
56 

3.15
2 

0.00
2* 

Source: Primary data computed; * Significant at 1% 
level 

Interpretation 
The six AI-driven HR practice dimensions 

collectively explain 74.1% of the variance in 
Operational Efficiency (R² = 0.741; adjusted R² = 
0.735), with the overall model statistically 
significant (F = 139.72, p < 0.001). AI-Based 
Workforce Scheduling and Resource Optimisation 
emerges as the strongest predictor (β = 0.289), 
confirming its direct and central role in shaping 
hospital operational performance. AI-Driven 
Performance Management and Feedback is the 
second strongest predictor (β = 0.241), suggesting 
that data-driven, transparent feedback systems 
contribute meaningfully to process discipline and 
accountability. AI-Enabled Recruitment and 

Selection (β = 0.171), AI-Driven Employee 
Wellness and Support Systems (β = 0.156), AI-
Based Training and Development (β = 0.146), and 
AI-Powered Employee Communication (β = 0.114) 
each demonstrate statistically significant, positive, 
though comparatively smaller, contributions to 
operational efficiency. 
6.7 Regression Analysis – Effect of Employee 
Engagement on Operational Efficiency 

Table 7 presents the results of simple linear 
regression examining the relationship between 
Employee Engagement and Operational Efficiency, 
testing H13. 
Table 7: Effect of Employee Engagement on 
Operational Efficiency 
Model Summary 

R R 
Square 

Adjusted 
R Square 

F-
value 

p-
value 

0.716 0.513 0.511 313.85 0.001* 
Regression Coefficients 

Predictor
s 

B Std. 
Err
or 

Bet
a 

t-
valu

e 

p-
valu

e 
(Constant
) 

0.89
2 

0.11
2 

— 7.96
4 

0.00
1* 

Employee 
Engagem
ent 

0.68
7 

0.03
9 

0.71
6 

17.6
17 

0.00
1* 

Source: Primary data computed; * Significant at 1% 
level 

Interpretation 
Employee Engagement explains 51.3% of 

the variance in Operational Efficiency (R² = 0.513), 
with a strong, statistically significant standardised 
effect (β = 0.716, t = 17.617, p < 0.001), confirming 
H13. This finding supports the theorised partial 
mediating role of Employee Engagement, whereby 
AI-driven HR practices influence Operational 
Efficiency both directly and indirectly through their 
effect on how engaged the healthcare workforce 
feels. The magnitude of this relationship 
underscores that hospitals seeking to maximise 
operational gains from AI-driven HR investment 
should not treat engagement and efficiency as 
independent objectives, but as interconnected 
outcomes reinforcing one another. 
7. FINDINGS AND RECOMMENDATIONS 
7.1 Key Findings 

The study yields several empirically 
significant findings that advance understanding of 
AI-driven HR practices in the healthcare industry. 
First, all six AI-driven HR practice dimensions — 
AI-Enabled Recruitment and Selection, AI-Based 
Training and Development, AI-Driven Performance 
Management and Feedback, AI-Powered Employee 
Communication, AI-Based Workforce Scheduling 
and Resource Optimisation, and AI-Driven 
Employee Wellness and Support Systems — 
demonstrate statistically significant positive 
relationships with both Employee Engagement and 
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Operational Efficiency at the 1% level of 
significance, providing comprehensive empirical 
support for H1 through H12. 

Second, AI-Driven Employee Wellness 
and Support Systems emerges as the most influential 
predictor of Employee Engagement (β = 0.267, r = 
0.727), highlighting the centrality of proactive, AI-
enabled wellbeing support in sustaining engagement 
within emotionally and physically demanding 
clinical environments. Third, AI-Based Workforce 
Scheduling and Resource Optimisation emerges as 
the most influential predictor of Operational 
Efficiency (β = 0.289, r = 0.781), confirming that 
intelligent staffing and resource-allocation tools 
generate the most direct operational returns. Fourth, 
Employee Engagement is found to significantly and 
positively influence Operational Efficiency (β = 
0.716), indicating that engagement functions as an 
important mechanism through which AI-driven HR 
practices translate into improved operational 
performance, rather than operating as a wholly 
separate outcome. Fifth, the high explanatory power 
of both regression models (R² = 0.709 for 
Engagement; R² = 0.741 for Efficiency) confirms 
that the six selected AI-driven HR practice 
dimensions collectively provide a comprehensive 
framework for understanding both outcomes within 
the multi-specialty hospital context. 
7.2 Recommendations 

Based on the empirical findings, several 
strategic recommendations are proposed for hospital 
HR leaders, senior administrators, and healthcare 
policymakers. First, given that AI-Driven Employee 
Wellness and Support Systems is the strongest 
predictor of engagement, hospitals should prioritise 
investment in AI-enabled burnout detection, 
workload monitoring, and personalised wellbeing 
interventions, particularly for high-risk clinical roles 
such as nursing and emergency care, ensuring that 
such systems trigger timely human follow-up rather 
than functioning as passive dashboards. 

Second, given the prominence of AI-Based 
Workforce Scheduling and Resource Optimisation 
as the leading driver of operational efficiency, 
hospitals should accelerate adoption of predictive 
scheduling tools integrated with patient-demand 
forecasting, while ensuring that scheduling 
algorithms remain sufficiently flexible to 
accommodate individual staff preferences and 
fatigue-management considerations, preserving the 
engagement benefits of perceived fairness and 
autonomy. 

Third, hospitals should strengthen AI-
driven performance management systems by 
ensuring that algorithmically generated feedback is 
transparent, contextualised, and paired with human 
managerial dialogue, given its strong contribution to 
both engagement and efficiency. Fourth, investment 
in AI-powered communication tools, while yielding 
the smallest though still significant effects, should 

be maintained and refined — particularly by 
ensuring seamless escalation to human HR support 
— given the structural accessibility benefits these 
tools offer to a predominantly shift-based healthcare 
workforce. Fifth, because engagement significantly 
reinforces operational efficiency, hospital 
leadership should treat engagement metrics as 
leading indicators of operational risk, incorporating 
regular AI-informed engagement pulse surveys into 
operational performance reviews rather than 
isolating engagement measurement within the HR 
function alone. 
8. CONCLUSION 

This study provides robust empirical 
evidence that AI-driven human resource practices 
significantly and positively influence both employee 
engagement and operational efficiency within multi-
specialty hospitals in Chennai, Tamil Nadu. By 
simultaneously examining six distinct AI-driven HR 
practice dimensions through a rigorous quantitative 
methodology — encompassing descriptive 
statistics, Pearson correlation analysis, and multiple 
regression analysis — the study demonstrates that 
AI-enabled investments across recruitment, training, 
performance management, communication, 
scheduling, and wellness support collectively 
explain a substantial proportion of the variance in 
both hospital employee engagement (70.9%) and 
operational efficiency (74.1%). 

The finding that AI-Driven Employee 
Wellness and Support Systems and AI-Based 
Workforce Scheduling and Resource Optimisation 
emerge as the strongest respective predictors of 
engagement and efficiency carries important 
implications for hospital HR strategy. It suggests 
that the greatest returns from AI-HR investment 
arise not from administratively convenient 
applications such as routine communication 
automation, but from AI systems that directly 
address employee wellbeing and the core 
operational mechanics of workforce deployment. 
The additional finding that employee engagement 
significantly reinforces operational efficiency 
further indicates that these two outcomes should be 
pursued jointly rather than as separate HR and 
operations priorities. 

The study's theoretical contribution lies in 
its empirical validation of the Technology 
Acceptance Model, the Job Demands-Resources 
Model, and Socio-Technical Systems Theory within 
a healthcare AI-HR context, extending their 
applicability to a sector characterised by unique 
human capital and patient-care demands. The multi-
dimensional framework proposed and validated in 
this study offers hospital HR professionals a 
theoretically grounded and empirically supported 
tool for prioritising AI-driven HR investment. 

Future research should examine the 
longitudinal effects of AI-driven HR practice 
implementation on actual, rather than perceived, 
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engagement and efficiency outcomes, explore 
potential moderating variables such as hospital 
ownership type (private, corporate, or medical-
college-affiliated), employee tenure, and digital 
literacy, and investigate the comparative 
effectiveness of AI-driven HR practices across 
different healthcare sub-sectors, including tertiary 
care, diagnostics, and long-term care facilities. 
Qualitative research exploring healthcare 
employees' lived experiences of AI-enabled HR 
systems would further complement the quantitative 
findings of this study, offering richer insight into the 
conditions under which AI-driven HR practices are 
most effectively translated into engagement and 
operational gains. 
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