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Abstract

Hospitals are complex systems that function most effectively when operations are coor-
dinated and supported by real-time information and feedback loops. Sustained growth,
quality improvement, and financial viability increasingly rely on data-based management
(DBM), yet adoption and use vary widely across healthcare institutions. This study ex-
amined the enabling and hindering factors influencing DBM, with the aim of generating
insights to strengthen data use and improve management of eye hospitals. A qualitative
multiple case study design was employed in six purposefully selected eye hospitals in India,
varying in size and baseline capacity for DBM. At each site, five to six key personnel were
interviewed. Data collection involved audio-recorded interviews, transcripts, and field
notes, and analysis followed a grounded theory approach using open and axial coding to
identify themes, relationships, and develop a conceptual framework. Findings reaffirmed
the core enablers—leadership commitment, data availability, and technology adoption.
Additional drivers included operational adaptability, regulatory demands, systematic im-
provement practices, daily reporting, information policies, and the use of communication
platforms such as WhatsApp. Key barriers were incomplete data entry, software limitations,
inadequate analytical reporting, and inconsistent adherence to processes. Overall, effective
DBM requires both foundational enablers and contextual drivers, while addressing barriers
to institutionalizing data use and improving outcomes.

Keywords: data-based management (DBM); eye hospitals; healthcare operations; feedback
loops; leadership and data use; continuous improvement; qualitative case study

1. Introduction
Hospitals function as complex systems requiring seamless coordination across de-

partments while simultaneously managing unpredictable patient conditions, fluctuating
demand, and variable service times. Striking a balance between operational efficiency
and quality care is essential, alongside strict adherence to legal and ethical standards.
Integrating human-centered approaches with advanced technologies plays a pivotal role in
optimizing patient outcomes and ensuring the sustainability of healthcare delivery [1,2]

The structure and design of an organization are central to its ability to function
effectively. According to Galbraith [3], dividing tasks into specialized units can improve
performance—but only if these units are well integrated through effective coordination.
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In hospital operations, this principle is exemplified by closed-loop systems, which rely
on feedback mechanisms and continuous monitoring to dynamically adjust workflows,
resource allocation, and patient care processes. Closed-loop systems, unlike open-loop
systems, are much more capable of converting uncontrollable factors into controllable
ones [4]. Developing and managing closed-loop organizations and supply chains, on
the one hand, and practicing evidence-based management and decision-making using
data, on the other, are two sides of the same coin. These data-driven approaches help
reduce inefficiencies, prevent delays, and improve quality by enabling proactive, real-time
decision-making [5]. In essence, they are foundational to achieving operational excellence.

As healthcare systems strive for operational excellence, numerous quality frameworks
have emerged, emphasizing core elements such as leadership, strategy, customer focus,
human resources, operations, and results [6,7]. Across these frameworks, data-based
management—referred to variously as decision-making with measurement, information
analysis, or knowledge management—serves as a foundational pillar. Studies have shown
that performance improvement tools such as benchmarking, closed-loop feedback [5], and
continuous improvement are most effective when integrated with robust data practices [8].

Recent years have seen the rapid emergence of healthcare technologies such as elec-
tronic medical records (EMRs), mobile health (m-health), telemedicine, computerized
physician order entry (CPOE), assistive digital services, and clinical decision support
systems (CDSSs) [9,10]. These tools enhance decision-making by improving data accessi-
bility, increasing processing speed, and enabling real-time analytics closer to the point of
care [11]. The adoption of these digital innovations has been driven not only by practical
benefits—such as improved diagnostics, patient monitoring, and efficiency—but also by
institutional prestige and the pressure to remain competitive [12].

Despite these developments, many data initiatives fall short of transforming orga-
nizational decision-making. Surveys of large corporations have revealed that even with
significant investments in big data and AI, challenges remain in treating data as a core
business asset and achieving true data-driven cultures [13]. In healthcare, similar challenges
persist—particularly in translating internal data into actionable insights and effectively
utilizing them to inform day-to-day management and long-term strategic planning.

While existing literature highlights facilitators and barriers to data-driven decision-
making, much of the research focuses on formal scientific evidence or external data [14,15].
Yet in practice, managing complex healthcare systems also requires the effective use of
internally generated data—such as real-time information, performance indicators, service
utilization patterns, and operational metrics—to drive continuous improvement. As stated
earlier, data-based management and the development of closed-loop systems go hand in
hand. However, possessing vast amounts of data without a closed-loop systems perspec-
tive can lead to information overload and limited utility. Without structured feedback
mechanisms and responsive processes, data may accumulate without being translated into
actionable insights. Healthcare organizations must therefore design controlled systems
that can internalize and effectively respond to external factors—particularly those that
introduce disturbances. Achieving this requires a deliberate strategy to manage uncertainty,
enabling the organization to remain adaptive, resilient, and capable of making informed,
real-time decisions.

Over the past decade, healthcare institutions have increasingly adopted digital tech-
nologies and expanded their capacity for data processing and management. However, the
effective use of these tools—particularly at the managerial level—varies both across and
within organizations.
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This study aimed to explore the enabling factors that drive data-based management in
eye hospitals, how these practices are implemented in day-to-day operations and manage-
ment decision-making, and the key challenges hindering their effective implementation.

2. Methods
2.1. Ethics Approval and Consent to Participate

The study was conducted in accordance with the principles outlined in the Declara-
tion of Helsinki. Ethical approval was obtained from the institutional ethics committee
(Reference No: RES2023007OR). Oral consent was obtained and recorded from all partici-
pants prior to the interviews. Participants were informed about the purpose of the study,
assured of data confidentiality, and given the opportunity to ask questions before providing
their consent.

2.2. Design

We conducted a qualitative case study to examine how internally generated data are
utilized in management decision-making within eye hospitals. The study specifically fo-
cused on identifying key enabling factors and practices that drive data-based management,
as well as the challenges encountered during its implementation. Given the exploratory
nature of the research and the presence of several unknowns, a grounded theory approach
was deemed appropriate. Grounded theory supports an open-minded, inductive explo-
ration of emerging patterns, allowing new and unbiased concepts to surface organically
from the data [16,17].

Ganesh Babu B. Subburaman, the principal investigator of this research, has a back-
ground in healthcare management and experience working with eye hospitals in a con-
sulting capacity, particularly focused on improving performance, outcomes, and enabling
data-based management capacity through training and implementation of IT solutions.
The current study is part of the researcher’s doctoral work on Evidence-Based Management:
Enablers, Challenges, and Outcomes, and draws upon both academic inquiry and practical
experience in the field to explore how healthcare organizations can adopt evidence-driven
approaches to decision-making and continuous improvement.

At the same time, being familiar with the settings required paying careful attention
to potential bias. To manage this, the researcher engaged in reflective journaling and held
regular discussions with peers to question assumptions and interpretations. Data were
collected from multiple sources using interviews, observations, and internal documents to
ensure that the findings reflected a range of perspectives.

To reduce the influence of prior professional relationships, the researcher took care to
maintain a neutral and open approach during interviews. These steps helped strengthen
the credibility, reliability, and objectivity of the research.

2.3. Context

This study was conducted in six eye hospitals operating across India. These hospitals
vary in size and service volume but share a common mission of delivering high-quality,
affordable eye care. All participating hospitals have adopted information technology
systems to support patient care and hospital operations. Four hospitals have recently
implemented electronic medical records (EMRs), while the remaining two are transitioning
from their existing EMR to new EMR platforms (See Supplementary Material Table S1).

2.4. Sampling Strategy

Six eye hospitals were purposively selected based on the presence of key enablers
of data-based management, including leadership commitment, functional IT systems,



Hospitals 2025, 2, 25 4 of 20

and organizational size. On-site visits to the selected hospitals were conducted between
15 December 2024 and 30 December 2024. Staff categories—such as Chief Executive Offi-
cer, Chief Medical Officer, Senior Ophthalmologist, Chief Operating Officer, Administra-
tor, Manager, Outpatient Coordinator, Inpatient Coordinator, Counsellor, and Outreach
Manager—were identified with the head of each hospital, who nominated suitable par-
ticipants. In each hospital, at least five staff members from different departments were
interviewed to ensure a diverse range of perspectives and assess the presence of data-based
management practices across organizational levels.

2.5. Questionnaire Development

To explore how hospital staff use information in managing core areas that influence
performance and outcomes, a semi-structured interview guide was developed. The guide
was designed to elicit detailed, practice-oriented responses regarding the role of data in
decision-making, operational management, and quality improvement.

The interview questions focused on core management areas influencing performance
and outcomes (Table 1).

Table 1. Core management areas and sub-areas studied.

Area # Core Management Areas Details of the Sub-Areas

1 Service Demand I. Improving walk-in outpatient and
surgical performance metrics

II. Achieving target surgical volume from
outreach programs

2 Compliance III. Compliance with surgery or
treatment advice

IV. Patient return for follow-up examination
after cataract surgery

V. Adherence to scheduled surgery or
treatment appointments

3 Operational Efficiency VI. Managing variation in daily
outpatient load

VII. Ensuring timely examination
of outpatients

VIII. Ensuring availability of essential supplies
for surgeries and treatments

4 Quality and Patient Safety IX. Achieving desired outcomes in
cataract surgeries

X. Patient safety incidents
XI. Collecting and utilizing patient feedback

5 Financial Management XII. Managing recurring expenses through
patient service revenue

To ensure consistency while allowing for in-depth exploration, the following guiding
questions were used across all topic areas:

a. Is this an area of concern or challenge in your hospital?
b. If yes, how significant is the problem?
c. How are you prepared to pre-empt or manage the problem?
d. What types of data do you use?
e. How is this data used in practice?
f. What challenges do you face in accessing or using data?
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g. Do you think any additional information would help improve performance in
this area?

This structure enabled the collection of rich, context-specific insights while aligning
responses to key areas of hospital performance and management.

2.6. Pilot Study

The questionnaire was piloted in one eye hospital to assess its feasibility and relevance.
The pilot helped verify the availability of required data, confirm that the appropriate staff
were being identified for interviews, estimate the time required for each interview, and
check the availability of relevant documents for comparison. Insights gained from the pilot
study informed the development of a detailed plan for conducting on-site visits to the
study hospitals.

2.7. Data Collection Methods

We focused on capturing real-time practices related to various hospital functions,
allowing respondents to narrate their experiences and decision-making processes in
their own words rather than choosing from predefined options. The interviews were
designed to be flexible, enabling participants to share information they considered im-
portant. We developed forms to facilitate this open-ended approach and encourage
comprehensive responses.

Performance data on the reporting profiles of the study hospitals were collected during
the manuscript preparation period (March–April 2025), and data from three hospitals were
subsequently updated during the manuscript revision period in October 2025 to enable
comparisons between hospitals for a common timeframe.

2.8. Data Collection Instruments

Semi-structured interviews were conducted using a standardized template for each
core management area, comprising seven guiding questions, with space to record bullet-
point responses. These prompts encouraged deeper, context-specific discussions.

All interviews were voice-recorded using a mobile application on an Android phone
with manual notes. The same questionnaire and recording method were used consistently
across all interviews. Each participant responded to the same set of questions, enabling the
researcher to identify differences in responses during the interviews and seek clarification
during the sessions. Each interview lasted between 45 and 90 min.

In addition to interviews, direct observations of workflows, details of data captured,
real-time use of data, and reports generated were conducted across all core management
areas included in the study. Manual notes captured specific points that required clarifi-
cation, as well as statements or arguments that interviewees emphasized as important
or worthy of inclusion in the report—such as quotes or critical reflections. Supporting
documents—such as internal dashboards, performance summaries, patient registers, and
process tracking sheets—were also collected to enable the triangulation of findings across
interviews, observations, and documentary evidence, thereby strengthening the validity of
the data [18].

Memos capturing specific thoughts and observations during interviews, direct ob-
servations, data collection, processing, and coding were systematically documented and
consistently referred to throughout all stages of analysis to inform the findings.

2.9. Data Processing

All recorded interviews were replayed to develop a descriptive report for each core
management area. For each hospital, an initial report was drafted based on the first
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interviewee’s responses, and then iteratively updated by incorporating new insights from
the remaining interviews and manual notes. This approach enabled a comprehensive and
layered documentation of perspectives from multiple staff members.

2.10. Data Analysis

According to grounded theory, coding qualitative data involves reducing large vol-
umes of information into smaller, more abstract categories while preserving the original
meaning. Key terms used in the processes are the following:

 
Code Concept Category Theme Conceptual framework 

Data collected were processed and analyzed through the following stages:

2.10.1. Initial Coding

Following the principles of Grounded Theory, initial coding was performed manually
within each hospital’s report, developed from formatted transcripts of interview audio
recordings. Key concepts were highlighted and annotated throughout the transcripts,
which were further enriched with insights from real-time observations of patient flow and
operational activities. (See the initial coding in Supplementary Materials S1–S6 for the
coding details)

Subsequently, NVivo 15 (trial version) software was used to organize, refine, and
analyze the coding systematically across cases. Initial coding was carried out for each core
management area within individual hospitals. The data from all six hospitals were then
consolidated by merging the content of each core area into a unified dataset, resulting in
one set of consolidated initial codes for each of the 12 sub-areas.

2.10.2. Axial Codes

Initial codes were then further analyzed to identify patterns and relational meanings,
enabling cross-hospital comparisons, leading to the development of axial coding structured
for each subarea. Two or three related subareas were combined under a core area, as
outlined in Table 1, and axial coding was performed. This process involved iterative
refinement and the use of analytic memos to trace emerging connections and strengthen
conceptual clarity.

The detailed axial coding for each theme is presented in Supplementary Material
File S7.

2.10.3. Selective Codes

Finally, the axial codes were used to generate selective coding (core categories), which
informed the development of a conceptual framework for understanding data-based man-
agement practices in eye hospitals. Selective coding was conducted to develop the core
theme of data-based management.

Figure 1 describes the details of data management, starting from data collection to
building common themes to derive the conceptual framework.

To refine code descriptions, clarify thematic labels, and explore alternative interpre-
tations or labelling, ChatGPT (Open AI 2024) [19] was utilized as a support tool during
the axial and selective analysis process. The grouped initial codes were entered with the
prompt, “Can you please do the axial and selective coding for the following initial cod-
ing? The focus is to identify what drives an organization to be data-based management”.
Throughout the research, all coding decisions, thematic constructions, and interpretations
were made by the researcher, in strict accordance with the principles of Grounded Theory
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and the standards of qualitative rigor. The use of this tool is acknowledged here to maintain
transparency in the analytic process. Further details of the procedures are presented in
Supplementary Material Section S1.

 

Data Collection 
Collect qualitative data through interviews, observations and reports from six eye hospi-

tals, focusing on 12 core management areas 

Transcription, Documentation and Confirmation 
Transcribe interview audio and document observational notes for each core management 

area, organized by individual hospital. Transcribed outputs were shared with hospital 
representatives for review and confirmation 

Open (Initial) Coding  
Code data line-by-line to identify concepts and categories. Compile codes for each core 

management area across the six hospitals. (Label concepts and key attributes) 

Axial Coding—Within Areas 
Analyse and organize relationships between categories and subcategories within each of 

the 12 core management areas, individually. (Label concepts and key attributes) using 
NiVio  

Axial Coding—Thematic Consolidation 
Consolidate axial codes across hospitals by grouping the 12 core management areas un-

der five broader themes using ChatGPT and refined 

Selective Coding  
Identify core categories from the five themes and relate them to each other to form an in-
tegrated explanation, theme or emerging conceptual framework. Refined with ChatGPT 

Figure 1. Data analysis stages and output at each level of processing.

2.11. Trustworthiness

Interviews using the same questionnaire for all the interviewees within a hospital
ensured the reliability and trustworthiness of the data. The difference in responses between
the interviewees was specifically reviewed and cross-checked, verified, and confirmed
with the concerned interviewees. Additionally, a consolidated descriptive summary of the
interviews was shared with one of the senior staff members in the hospital to review and
confirm the findings.

Additionally, interview responses were compared with the observations of functions
of managing each sub-area, as well as with the documents and reports maintained, to
triangulate the findings and confirm trustworthiness.

We adhered to the Standards for Reporting Qualitative Research (SRQR) throughout
this research.
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3. Results
The key performance data of the six study hospitals are presented in Table 2. These

hospitals were established between 1926 and 2004 and are spread across six regions of India.
While all hospitals provide tertiary eye care services, the proportion of cataract surgeries
among total surgeries is notably higher in H1 and H2 compared to the others.

Table 2. Profile of study hospitals.

H1 H2 H3 H4 H5 H6

Year of establishment 1995 1984 1993 1926 2004 1994
Region Bihar Tamil Nadu Andhra Pradesh Uttar Pradesh Chhattisgarh Maharashtra
Period 2024–25 2024–25 2024–25 2024–25 2024 2024–25
Key Performance
Outpatients Examined 1,359,439 94,311 90,581 276,275 72,432 35,877
Cataract surgeries 112,078 10,838 9021 30,905 10,664 16,602
All surgeries, lasers
and Injection 145,553 11,933 11,642 36,545 14,586 20,887

Spectacles dispensed 150,426 5449 14,670 39,510 6006 3930
Manpower
Total staff 1240 147 226 281 225 165
Ophthalmologists 50 15 20 20 12 11
Paramedical staff 360 37 54 36 55 19
Others 830 95 152 225 129 129

3.1. Selective Coding and Arriving at a Theme

The results of selective coding derived from the axial coding of all five thematic
areas are presented in Table 3. To identify the overarching factors driving data-based
management in eye hospitals, core categories were consolidated across themes. Thematic
descriptions and relevant data practices are provided for each selective code, illustrating
how various data practices support operational effectiveness and strategic decision-making.

Table 3. Consolidated selective coding.

Selective Code Integrated Themes Core Idea/Description

Goal-Oriented Planning
and Execution Demand, Operations

Hospitals set clear goals (e.g., patient targets, outreach
targets, target outpatient turnaround time, Target
compliance, target visual outcome post-cataract
surgery) and align operations (e.g., staff, camp
planning, triaging) with those using data for
planning and performance tracking.

Real-Time
Operational Adaptability

Demand,
Operations, Compliance

Use of real-time data (e.g., patient volume, waiting time,
compliance status) enables dynamic adjustments to
staffing, scheduling, and service delivery to manage
variability and maintain flow.

Integrated
Resource Optimization

Demand,
Operations, Finance

Data support optimal use of physical and human
resources with appropriate planning and
scheduling—balancing constraints with efficiency goals
to meet service demand and ensure sustainability.

Feedback-Driven
Improvement Loops

Demand, Compliance,
Quality and Safety

Continuous review mechanisms (e.g., meetings,
WhatsApp updates, satisfaction surveys) create loops
that enable quick responses, learning, and operational
refinement. Real-time synchronization of
demand-capacity and both downstream and
upstream feedback.
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Table 3. Cont.

Selective Code Integrated Themes Core Idea/Description

Data-Enabled
Compliance Management

Compliance, Quality
and Safety

Structured tracking systems (EMR, Excel, reports) are
used to ensure follow-up, reduce no-shows, and monitor
adherence to care protocols, especially for surgeries,
patients’ feedback, and safety checklist.

Culture of Safety
and Accountability Quality and Safety

Systems of incident reporting, surgical audits, CAPA, and
NABH * protocols support a proactive, error-reducing
culture focused on improving patient outcomes.

Strategic Use of
Outcome Data

Quality and
Safety, Compliance

Data on clinical outcomes (e.g., VA, complications),
compliance, and patient feedback are leveraged—where
systems allow—to improve care and patient experience.

Financial Intelligence
for Sustainability Finance

Monitoring income, cost recovery, generating reserves
during peak seasons to compensate for off-season
shortfalls, and effective budget allocations help hospitals
navigate funding challenges, plan efficiently, and
optimize financial performance.

Adherence to Standards Operations,
Compliance, Quality

NABH drives to follow standard practices and set
minimum standards for outcomes, like time taken to first
examination, overall time taken for examination, repeat
visits, readmissions, complication/infection rate, rate of
effective outcome etc.

Technology adoption All Themes

Implementation information and communication
technologies enable effective delivery of care with
optimized workflow, real-time information
synchronizing service points, captures and process data
for generating necessary information, reaching the
remote population, awareness communication,
reminders to enhance compliance, control cost of care etc.

Data Gaps and
Structural Limitations All Themes

Many hospitals face challenges like unstructured
reporting, underused feedback, and poor data
integration—limiting the impact of data-based
decision-making.

* NABH: National Accreditation Board for Hospitals and Healthcare Providers—A Constituent Board of Quality
Council of India.

3.2. Conceptual Framework

In Figure 2, the core categories identified through selective coding are systematically
arranged to illustrate their relationships and to propose a context-specific conceptual frame-
work. The framework presented here explores the key drivers of data-based management
that facilitate data infrastructure establishment and systematic data collection. These en-
ablers, in turn, support data processing and utilization, ultimately leading to improved
operational efficiency and clinical outcomes.

A detailed explanation of the driving factors is provided below.
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Figure 2. Conceptual framework showing how key drivers enable data infrastructure and its utiliza-
tion through effective operations, leading to improved outcomes.

3.2.1. Key Drivers of Data-Based Management

Enabling factors identified in the left-most box of Figure 2 collectively drive the devel-
opment and institutionalization of a structured platform for data collection and utilization.

Leadership

All hospitals demonstrated a strong commitment to leadership in enabling data-based
management practices. This was reflected in actions such as implementing IT systems,
setting goals and targets, ensuring access to necessary data, and actively participating in
periodic review meetings to guide teams, build data literacy by educating staff on data
interpretation, and drive performance.

Role of Target Setting

All hospitals emphasized the role of target setting in aligning teams and driving
performance. A commonly expressed sentiment was “Setting the targets helps us to drive
and align the team towards the goal.” This was reflected in concrete examples such as setting
annual outreach program targets, establishing standard turnaround times for outpatient
examinations, and defining clinical benchmarks like “90% of cataract surgery patients
should achieve effective visual outcome.”

Influence of Regulatory Framework

Regulatory frameworks, particularly those linked to NABH accreditation, emerged
as strong enablers of structured practices. Hospitals uniformly acknowledged “Collecting
patient feedback is a new initiative driven by NABH requirements” and referenced process
standards such as “Examining patients within 120 min.” These external requirements were
seen as catalysts for systematizing care and management processes. Although Hospital
4 (H4) had not yet received accreditation, it proactively implemented regulatory-compliant
practices as part of its preparation for the accreditation application.

Technology Adoption and IT Implementation

The importance and expectations of technology adoption and IT solutions were also
widely recognized. One hospital (H1) reflected on its transitional phase by stating, “We
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still rely on some manual processes for data, but this will improve once we implement the new
software.” Another (H3) expressed cautious optimism, “We expect the new electronic medical
record system to deliver more accurate and timely reports; otherwise, we would have continued with
the manual system, which was effective.”

Data Availability and Integration

Ensuring data availability and integration is a critical enabler of data-based manage-
ment, typically achieved through the implementation of appropriate IT systems. Integration
allows data to flow seamlessly across departments, minimizing the duplication of efforts
and enabling real-time monitoring and feedback. This interconnected system supports
cross-functional collaboration, improves operational efficiency, and enhances the quality of
decision-making. Four of the study hospitals already have a well-established system, while
the other two are in the phase of migrating or introducing a new system.

Operational Adaptability

Real-time adjustment to ensure efficiency in operation, dependent on real-time feed-
back, and also the availability and accessibility of the resources. Additionally, assigning
patients to the correct station with minimal waiting and utilizing the appropriate resources
helps avoid repetition of examinations. All hospitals in the study either use real-time
information or have a patient care coordinator physically manage the patient flow.

Practice of Continuous Process Improvement

Continuous process improvement is increasingly being adopted across the hospitals
studied. Hospitals reported leveraging structured methodologies such as PDCA (Plan-
Do-Check-Act) and Kaizen to enhance operational performance and promote data-driven
decision-making. For example, one hospital (H2) noted, “The practice of using PDCA in our
recent improvement project to increase patient volume in satellite centers has significantly helped us
realize the importance of data and led us to review more data than we typically do.”

Making Improvements Using Systematic Approaches

Similarly, another hospital (H1) emphasized the role of Kaizen in streamlining pro-
cesses: “We expect to reduce the turnaround time for our outpatients with our current Kaizen
initiatives.” These efforts reflect a growing organizational culture of using data not only for
monitoring but also for driving incremental and continuous improvements.

Hospitals aiming to sustain efficiency rely on effective operational practices that
support day-to-day functioning and resource optimization. These include daily planning
meetings to review and organize activities, ensuring resource availability, coordinating
with relevant departments, sharing daily performance updates, and facilitating real-time
coordination through the use of data and on-ground observations. Regular observational
visits to key service points help identify gaps and enable immediate adjustments in resource
allocation. All study hospitals reported implementing these practices as appropriate,
supported by the availability, accessibility, and timeliness of data.

3.2.2. Data Infrastructure and Collection

These key drivers facilitate the creation of systems and processes that govern how
data are gathered from diverse sources across the organization. This includes data from
electronic medical records (EMRs), patient feedback systems, compliance metrics, finan-
cial reports, and operational dashboards. Together, these elements form a comprehen-
sive data infrastructure that supports evidence-based decision-making and continuous
performance improvement.
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Electronic Medical Record and Hospital Management Systems

Four of the six hospitals in the study have already implemented electronic medical
record (EMR) systems, reflecting leadership interest in improving data collection and
storage. While the success of implementation varies, these hospitals have been actively
capturing data for over six months. One hospital recently introduced an EMR system,
with staff currently undergoing training. Another hospital is in the process of exploring
EMR solutions integrated with other systems, indicating a holistic and comprehensive
understanding of organizational data requirements. Hospital 1 (H1), which is seeking
a comprehensive and integrated system, reported that “a business intelligence dashboard
for clinical and financial data is needed to enhance decision-making”—a capability that would
become feasible with the implementation of an EMR system.

Patient Feedback Mechanism

All hospitals collect some form of patient feedback, primarily driven by NABH require-
ments. However, all the hospitals indicated that this feedback is not effectively utilized for
driving improvements. Hospital 2 (H2) reported that they review individual feedback, take
necessary actions, and inform patients about the steps taken.

Compliance and Regulatory Data

NABH regulations provide guidelines for monitoring key performance indicators
(KPIs), specifying the data required and ensuring its quality. These indicators reflect both
processes and outcomes. For example, patients should be attended to within 30 min of
entry, medical prescriptions should be written in block letters, and readmissions should
occur within defined time frames. All of this valuable data are collected to comply with
NABH guidelines and ensure high standards of care.

Financial and Operational Reports

The need for various reports for daily and periodic reviews is driven by leadership,
regulatory requirements, effective operational practices, data availability, and integration,
among other factors. The leaders of Hospital 3 (H3) expressed that the new EMR system has
yet to provide reliable and comprehensive reports and are currently working with the EMR
vendor. They aim to develop dashboards for real-time monitoring of key parameters, such
as doctor performance, complication rates, and patient outcomes, in order to overcome
current reporting limitations and enhance decision-making.

3.2.3. Data Processing and Utilization

Building on the established data infrastructure, several practical approaches were
identified to process and utilize collected data, driving operational improvements and
informing management decision-making. These include acting on real-time feedback to
address operational issues, implementing effective operational practices, conducting reg-
ular review meetings, establishing dedicated communication platforms (e.g., WhatsApp
groups), and institutionalizing structured review mechanisms. A strong commitment
to continuous monitoring and improvement was also evident. Together, these practices
enable timely interventions, support strategic planning, and foster a culture of account-
ability and continuous improvement—reinforcing the role of data as a central asset in
healthcare management.

Real-Time Feedback for Operations

The importance of real-time data from Electronic Medical Record (EMR) systems
in optimizing patient flow and resource allocation was consistently emphasized by all
four hospitals (H2, H3, H4, and H5) that have been using EMR for some years and months.



Hospitals 2025, 2, 25 13 of 20

These systems provide immediate visibility into patient queues and staff availability, al-
lowing for dynamic decision-making during daily operations. One respondent from H5
explained, “We go by the guided information from the Electronic Medical Record system that gives
real-time information on patients waiting in each station and currently logged-in resources, to drive
the patient flow efficiently.” Similarly, a participant from H3 noted the role of EMR data in
patient triage: “Real-time information from the previous station is used for triaging the patients to
the respective clinic.”

Operational Practices That Support a Feedback Loop

Effective operational practices—such as daily coordination, performance monitoring, work-
flow optimization, strategic and operational planning, and real-time management—enable
the meaningful use of data. These practices ensure that collected data are translated into ac-
tionable insights, ultimately contributing to improved outcomes in patient care, regulatory
compliance, operational efficiency, cost sustainability, and strategic growth.

Meetings and Communication Platform

Daily meetings were highlighted as an important mechanism for planning and coordi-
nation. As noted by one respondent from H1, “Daily meetings help to plan for the activities of
the next day.” All hospitals reported the use of performance reporting through email and
WhatsApp groups, which enabled timely information sharing among stakeholders and
supported operational coordination; H5 noted “Use of floor coordinator helps to manage the
patient flow using real-time information”.

Structured Review Mechanism

Hospitals also conducted several types of meetings and committee reviews to
support ongoing management and improvement. These included intra-departmental
meetings—used primarily for daily planning—and inter-departmental meetings, which
served to address shared challenges and promote synchronization between functions. Com-
mittee meetings were convened to review specific thematic areas such as quality, safety,
or outreach.

Committed to Review and Continuous Improvement

H4 noted that an emphasis on continuous improvement contributed to workflow
optimization: “Focusing on continuous improvement helped to optimize the workflow.” All
hospitals had systems in place to monitor and review performance at defined intervals,
reflecting an institutional commitment to performance oversight and iterative enhancement.

3.2.4. Outcomes of Data-Based Management
Cumulative Impact of Key Drivers

Overall, the key drivers identified in this study collectively contribute to creating an
environment that enables the systematic processing and utilization of data. This enabled
environment supports healthcare organizations in achieving enhanced outcomes, including
improved patient care, better compliance, greater operational efficiency, cost sustainability,
regulatory adherence, and strategic growth.

The impact of data-based management was evident across multiple case hospitals,
with several reporting measurable improvements linked to structured data utilization. For
instance, Hospital 6 illustrated a tangible outcome: “Data-based actions combined with effective
operational practices helped to improve our cataract surgery acceptance rate from 40% to 61%,”
underscoring how structured data use can drive patient uptake. Hospital 1 demonstrated
the application of the Kaizen approach, bringing teams together to reduce outpatient cycle
time. Hospital 2 reported steady growth in patient volume at primary eye care centers, along with
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revenue increases that helped match operational expenditures over six months. Similarly,
Hospital 5 emphasized how data utilization enabled a strategic focus on sub-specialty volume
growth and facilitated the planning of targeted interventions. Meanwhile, Hospital 4 highlighted
how reviewing cataract surgery outcomes led to strengthened post-operative follow-up mechanisms
and ongoing efforts to enhance surgical outcomes. These examples collectively reflect the
transformative potential of data-based management in driving operational, financial, and
clinical improvements.

3.2.5. Barriers and Challenges

However, challenges persist, offering opportunities for further improvement. These
include the following:

1. Incomplete adoption or underutilization of new software systems,
2. Inconsistent or incomplete data entry,
3. Software limitations in generating actionable reports,
4. Concerns about data reliability,
5. Lack of adherence to clinical or operational protocols leading to practice variation, and
6. Organizational dynamics that affect consistent implementation

Several hospitals highlighted challenges that hinder the effective use of data for
management decision-making. Hospital 3 (H3) noted that “although data are being captured
through the electronic medical record (EMR) system, it has yet to be fully utilized to generate timely
and insightful reports.” Hospital 4 (H4) raised concerns about data reliability, suggesting
that “inconsistencies in vision outcome records may result from errors in the examination process
or incorrect data entry.” Similarly, Hospital 2 (H2) expressed disappointment with the
new software system, which lacked some of the key performance indicators previously
monitored using the older system. Additionally, Hospital 6 (H6) pointed out “limited
involvement of clinical leadership, noting that their role is largely confined to reviewing clinical
outcomes, with minimal engagement in evaluating overall performance and service quality”. These
challenges reflect systemic and operational limitations that must be addressed to strengthen
data-based management practices.

4. Discussion
Information technology (IT) is pervasive in healthcare, underpinning a wide range

of clinical, administrative, and operational processes essential for modern care delivery
and management [20–24]. Although the healthcare industry began integrating these tech-
nologies later than sectors such as manufacturing and engineering, their applications have
significantly evolved over the past two decades. The adoption of IT is largely driven by the
information processing needs of an organization. While earlier theories [3] emphasized
the role of information technology in meeting increasing demands for data processing,
its current utility extends well beyond that function. Given the favorable cost-benefit
ratio, information technology is no longer a luxury but a necessity, becoming integral to
healthcare organizations across various levels [22,25,26]. Today, every hospital possesses
some capacity for data processing; however, the extent and effectiveness of data utilization
vary based on several contextual factors [14,15,27]. This study investigated the enabling
factors that allow hospitals to effectively utilize internally generated data—from both
clinical care and administrative processes—for continuous improvement and informed
decision-making.

4.1. Interpretation of the Conceptual Framework

The research identified several critical factors that contribute to the successful practice
of data-based management in hospitals. The conceptual framework (Figure 2), developed
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through grounded theory analysis, illustrates how data-based management in eye hospitals
is influenced by a set of interrelated factors. Together, these enabling elements contribute to
the development of robust data infrastructure and foster the systematic capture and utiliza-
tion of data. Improved clinical and operational outcomes emerge when these practices are
embedded into daily operations through mechanisms such as target setting, real-time mon-
itoring, continuous improvement, and coordinated efforts. This framework offers practical
guidance for hospital administrators aiming to institutionalize data-based management as
an integral part of organizational practice.

4.2. Key Enablers of Data-Based Management

The study reaffirmed well-recognized enablers such as leadership commitment, data
availability, and technology adoption, while also identifying context-specific drivers. These
include target setting as a strategic alignment tool, regulatory compliance as a catalyst for
structured practices, and the use of social media platforms (e.g., WhatsApp) for informa-
tion dissemination and coordination. Additionally, the study highlighted the importance
of practicing systematic improvement methodologies, the design of closed-loop systems
for real-time monitoring and feedback, and the implementation of effective operational
practices—such as operational planning, real-time operations management, daily coordi-
nation, and daily reporting. Addressing barriers to data capture, engaging teams across
departments, and continuously improving IT systems are also essential to ensure that
data-based management is sustainable and impactful. Taken together, these elements form
a comprehensive ecosystem that supports the dynamic use of data for decision-making and
continuous improvement in hospital settings.

Leadership is identified as a key variable that can shape the process of implementing
evidence-based practice, for example, by acting as a role model for staff, enabling access to
evidence, and creating a culture that encourages and supports innovation and changes in
practice [28]. Having the right understanding at the leadership level helps drive the entire
team toward data-based management [29]. The Chief Medical Officer (CMO) of Hospital 4
(H4) commented, “We cannot manage every individual, but we can manage effectively through
information,” while the Chief Executive Officer (CEO) of Hospital 3 (H3) emphasized the
importance of using evidence, stating, “We must understand that using information is for our
own goodness and growth.” A strong understanding of the scope for improvement based
on evidence enables leaders to initiate appropriate interventions. The CMO of Hospital 5
(H5) noted, “We are seeing growth in volume, yet our existing resources remain underutilized.”
One of the organizational values at Hospital 1 (H1) is “It is okay to fail, rather than not even
attempting,” with the leader adding that evidence helps validate whether a problem is real
and needs to be addressed. Similarly, the CEO of H5 pointed to financial insights derived
from data: “Our outreach expenses are high—we are currently spending more per patient than the
aid we receive.” Recognizing gaps in the system also demonstrates an awareness of key focus
areas. Comments such as “Feedback collection is inconsistent, leading to missed opportunities for
structured improvement plans” and “Strengthening follow-up could significantly enhance patient
outcomes” reflect this awareness. Altogether, these insights illustrate both the presence and
the need for effective leadership and a culture of using data for assessment and monitoring.
These statements support the view that leadership behaviors play a significant role in
shaping the climate for data-based management practice [30,31].

Building a team that is aligned with department goals and in line with broader
organizational goals requires operationalizing strategies so that everyone understands
the purpose behind their work. Target setting acts as a conduit for transmitting strategic
priorities from leadership to staff, helping teams understand what they are expected to
achieve and how to get there [4].
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Regulatory compliance serves as a driver for adopting standard protocols and effective
operational practices, while simultaneously creating opportunities to practice data-based
management by requiring the collection of relevant data, ensuring data privacy and secu-
rity, and defining how data should be stored and utilized—aligning with the principles
of information policy [32]. While none of the hospitals in this study had a formalized
information policy, key elements of such a policy—such as what data to collect, who is
responsible, what reports to generate, and who should receive them—were found to be
embedded within their systems and routines. Regulatory frameworks also require the
establishment of committees and the use of structured review processes to investigate root
causes of issues and assess performance and outcomes regularly.

System design plays a pivotal role in enabling closed-loop operations, allowing
synchronization within and across departments and facilitating continuous improve-
ment through upstream and downstream feedback. It is crucial to incorporate closed-
loop elements thoughtfully—by providing easy access to data or integrating them into
workflows—to ensure efficient transaction execution. For example, a patient may be as-
signed to a particular clinic based on the current waiting load, and subsequent movement
to the next station depends on the number of patients waiting across various stations.
Similarly, any errors or incomplete examinations must be communicated back to the pre-
ceding stations for correction. Such coordination is possible only when there is effective
upstream and downstream flow of information within the system. The development of a
well-established closed-loop system can be attributed to leadership’s emphasis on continu-
ous process improvement, consistent with the principles articulated by Ohno (1988) [33] in
the Toyota Production System. Such systems secure both efficiency and quality, ensuring
reliable outcomes at each station and across the organization through real-time feedback.

Practicing systematic improvement ensures that processes are transparent and un-
derstandable to stakeholders, enabling them to adopt similar practices within their own
areas. Four of the study hospitals currently rely on internally developed improvement pro-
cesses, while three are experimenting with formal methodologies such as Kaizen (H1) and
PDCA (H2, H4). Additionally, four hospitals recently participated in the “LEAP” program,
conducted by the Lions Aravind Institute of Community Ophthalmology (LAICO), which
focused on addressing specific problems to drive improvements. The LEAP initiatives
targeted key themes such as enhancing performance in primary eye care centers (H2, H3),
closing the loop on patient compliance (H1, H6), and improving cataract surgical outcomes
(H4). These efforts helped teams collect high-quality data and more effectively monitor
both performance and outcomes.

Information dissemination tools, particularly WhatsApp, played a vital role in keeping
teams updated and coordinated, possibly due to its widespread adoption and usage by
all stakeholders. For example, sharing the next day’s surgery schedule by the Operation
Theatre (OT) group enabled the team to prepare accordingly, ensuring supplies and the
posted surgeon were well-prepared to complete the surgeries. Similarly, information about
outreach activities and the number of patients expected to be brought to the base hospital
was shared in advance, enabling the wards to prepare beds, dietary departments to plan
meals, and teams to make real-time adjustments based on updates from the outreach
sites. While some of these details could be automatically generated from the system,
others required manual input. Nevertheless, the use of such platforms proved highly
effective in delivering information instantaneously to the appropriate person or team.
Effective operational practices were found to be crucial in translating available resources
into improved outcomes.

All hospitals practiced daily meetings to plan the following day, confirm resource
availability, and monitor patient flow using dashboards. Real-time adjustments and triaging
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were informed by data. While real-time adjustment of resources was possible in all the
study hospitals, it may not be practically feasible in settings with resource constraints.
However, the insights gained can facilitate improved resource planning over time. Periodic
performance review meetings, with data as a central agenda item, reinforced a culture of
data use across the teams and also helped to build data literacy among the staff. Managers
used data to identify deviations, while gaps and opportunities for improvement were more
likely to gain acceptance among professionals. This approach fosters objective dialogue,
aligns teams, and encourages broader participation in action plans. In the case of Indian eye
hospitals, the use of clinical and operational data created a shared platform for constructive
engagement between managers, clinicians, and staff, strengthening collaboration and team
cohesion [30,31]. Such meetings also help to develop data literacy, enable effective use of
data, and enhance data quality; as emphasized in the literature, data quality improves
through active use, where errors and gaps are detected and corrected in practice [34].

4.3. Strengths and Limitations

This study was conducted in six eye hospitals, with five to six participants from
each institution responding to a common questionnaire. This approach facilitated the
collection of rich qualitative data and allowed for in-depth confirmation of findings. Real-
time observation and data verification helped triangulate the information, enhancing the
validity and reliability of the results. The use of a grounded theory approach enabled
the identification of key factors at a comprehensive level, leading to the consolidation of
patterns and relationships, and ultimately the development of the conceptual framework.

The study was conducted in settings where the basic prerequisites for practicing data-
based management—identified in previous research—were already in place. Although
this may be viewed as a limitation, it was an intentional decision to ensure a foundational
baseline from which new and context-specific factors could be identified. The findings
stem from eye hospitals where IT systems for data-based management were already imple-
mented. It is also important to recognize that hospitals without established IT systems may
perform equally well—or even better—since they might address information-processing
challenges through alternative organizational mechanisms (as posited by Galbraith) or
rely on limited yet well-integrated IT solutions. Leadership did not emerge as a distinct
category—this represents a weakness of the study. Future research should ensure that
interview protocols and analytical frameworks explicitly capture the role and influence of
leadership in shaping data-based management practices. The findings, derived from eye
hospitals in India, may not fully generalize to other hospital types or health systems; how-
ever, the organizational characteristics and system-level enablers highlighted are broadly
relevant across healthcare contexts. Furthermore, the six hospitals were purposefully se-
lected to reflect a range of performance levels, which added diversity and depth to the
responses, strengthening the robustness of the findings.

5. Conclusions
In a hospital setting, data-based management (DBM) should be an integral compo-

nent of the organizational system to ensure sustained efficiency and effectiveness. Yet
many hospitals face challenges in utilizing the vast amounts of data they generate to drive
continuous improvement. This study shows that DBM in hospitals is enabled through
an interlinked practice rather than any single intervention. Although leadership did not
emerge as a distinct category in this study, its influence is implicit in shaping priorities, allo-
cating resources, and fostering a culture that values evidence and accountability. Through
goal setting, leaders align teams toward a shared direction, while regulatory compliance
ensures consistency and accountability. These elements interact with closed-loop system



Hospitals 2025, 2, 25 18 of 20

designs and systematic improvement methods, creating a feedback mechanism that embeds
evidence use into ongoing cycles of problem-solving and learning.

Context-specific practices, such as the widespread adoption and usage of WhatsApp
for rapid communication and coordination, exemplify how local operational realities
influence DBM. In eye hospitals in India, where high patient volumes and dispersed
care teams are common, these tools facilitate timely information sharing—enabled by the
widespread adoption and familiarity of the platform among staff. Daily reporting, regular
review meetings, and further reinforcing these routines, ensuring that data are not only
collected but actively used to guide decision-making.

Together, these interlinked factors create a reinforcing system in which leadership
guides practices, operational routines leverage data, and technological tools enhance
information flow, collectively fostering continuous learning, improved performance, and
sustainable quality of care. These findings are synthesized into a conceptual framework
illustrating how these factors collectively create an enabling environment for practicing
DBM, ultimately driving targeted outcomes. Depending on their specific context, hospitals
can adopt a combination of these approaches to cultivate a data-driven management
culture—and foster continuous learning, enhance performance, and strengthen the quality
and sustainability of care delivery.

Supplementary Materials: The following supporting information can be downloaded at https:
//www.mdpi.com/article/10.3390/hospitals2040025/s1: File S1: Hospital 1 Management practices,
File S2: Hospital 2 Management practices, File S3: Hospital 3 Management practices, File S4: Hospital
4 Management practices, File S5: Hospital 5 Management practices, File S6: Hospital 6 Management
practices, File S7: Open and Axial Coding of 12 Core Management Areas into Five Thematic Domains,
Section S1: Analytical Transparency: Use of ChatGPT during Coding. Table S1: Implementation
status of hospital management system and electronic medical record modules across study hospitals.

Author Contributions: Conceptualization, G.-B.B.S., T.R. and F.v.M.; methodology, G.-B.B.S., T.R.
and F.v.M.; Data collection, G.-B.B.S.; validation, G.-B.B.S., F.v.M. and S.G.; formal analysis, G.-B.B.S.;
investigation, G.-B.B.S.; resources, G.-B.B.S. and F.v.M.; data curation, G.-B.B.S.; writing—original
draft preparation, G.-B.B.S.; writing—review and editing, G.-B.B.S., S.G., T.R., H.M., C.A.B.W. and
F.v.M.; visualization, G.-B.B.S. and F.v.M.; supervision, F.v.M., C.A.B.W., H.M. and T.R. All authors
have read and agreed to the published version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: The study was conducted in accordance with the Declaration
of Helsinki, and the protocol was approved by the Ethics Committee of Aravind Eye Hospital
(Reference No: RES2023007OR) on 25 January 2023.

Informed Consent Statement: Verbal informed consent was obtained from the participants. Verbal
consent was obtained rather than written because the data collection process was audio-recorded,
and the consent itself was captured as part of the interview recording.

Data Availability Statement: The original contributions presented in this study are included in the
article/Supplementary Material. Further inquiries can be directed to the corresponding author.

Acknowledgments: We extend our sincere thanks to the management of all participating hospitals
for welcoming our request and hosting us during the visits. We are especially thankful to the hospital
staff for their wholehearted support in sharing their practices, demonstrating processes, sharing
necessary reports and documents, and patiently addressing our queries.

Conflicts of Interest: The authors declare no conflict of interest.

https://www.mdpi.com/article/10.3390/hospitals2040025/s1
https://www.mdpi.com/article/10.3390/hospitals2040025/s1


Hospitals 2025, 2, 25 19 of 20

References
1. Lipsitz, L.A. Understanding Health Care as Complex System. JAMA 2012, 308, 243–244. [CrossRef] [PubMed]
2. Wright, M. A Need for Systems Thinking and the Appliance of (Complexity) Science in Healthcare. Future Healthc. J. 2024,

11, 100185. [CrossRef]
3. Galbraith, J.R. Organization Design: An Information Processing View. Interfaces 1974, 4, 28–36. [CrossRef]
4. van Merode, F.; Boersma, H.; Tournois, F.; Winasti, W.; Passos, N.A.R.d.A.; van der Ham, A. Using Entropy Metrics to Analyze

Information Processing Within Production Systems: The Role of Organizational Constraints. Logistics 2025, 9, 46. [CrossRef]
5. Subburaman, G.-B.B.; Munavalli, J.R.; Ravilla, T.; Mertens, H.; Webers, C.; Rao, S.V.; van Merode, F. Managing Outpatient Cycle

Times in Hospitals Using Integrated Closed-Loop Approaches. Health Serv. Insights 2023, 16, 11786329221145858. [CrossRef]
6. Hermel, P.; Ramis-Pujol, J. An Evolution of Excellence: Some Main Trends. TQM Mag. 2003, 15, 230–243. [CrossRef]
7. McDonald, I.; Zairi, M.; Idris, M.A. Sustaining and Transferring Excellence. Meas. Bus. Excel. 2002, 6, 20–30. [CrossRef]
8. Balu, G.-B.S.; Gupta, S.; Ravilla, R.D.; Ravilla, T.D.; Mertens, H.; Webers, C.; Rao, S.V.; van Merode, F. Impact of Practicing Internal

Benchmarking on Continuous Improvement of Cataract Surgery Outcomes: A Retrospective Observational Study at Aravind Eye
Hospitals, India. BMJ Open 2023, 13, e071860. [CrossRef] [PubMed]

9. Heath, M.; Porter, T.H. Change Management Overlooked: Physician Perspectives on EHR Implementation. Am. J. Bus. 2019, 34,
19–36. [CrossRef]

10. Zobair, K.M.; Sanzogni, L.; Sandhu, K. Telemedicine Healthcare Service Adoption Barriers in Rural Bangladesh. Australas. J. Inf.
Syst. 2020, 24, 1–24. [CrossRef]

11. Sinha, R. The Role and Impact of New Technologies on Healthcare Systems. Discov. Health Syst. 2024, 3, 96. [CrossRef]
12. Raimo, N.; De Turi, I.; Albergo, F.; Vitolla, F. The Drivers of the Digital Transformation in the Healthcare Industry: An Empirical

Analysis in Italian Hospitals. Technovation 2023, 121, 102558. [CrossRef]
13. Davenport, T.H.; Bean, R. Executive Summary of Findings: Data and Innovation—How Big Data and AI Are Accelerating

Business Transformation, Newvantage Partners LLC, Boston 2019. Available online: https://www.the-digital-insurer.com/wp-
content/uploads/2019/02/1418-Big-Data-Executive-Survey-2019-Findings-122718.pdf (accessed on 20 October 2025).

14. Hasanpoor, E.; Hajebrahimi, S.; Janati, A.; Abedini, Z.; Haghgoshayie, E. Barriers, Facilitators, Process and Sources of Evidence
for Evidence-Based Management among Health Care Managers: A Qualitative Systematic Review. Ethiop. J. Health Sci. 2018, 28,
665–680. [CrossRef] [PubMed]

15. Shafaghat, T.; Nasab, M.H.I.; Bahrami, M.A.; Kavosi, Z.; Montazer, M.R.A.; Zarchi, M.K.R.; Bastani, P. A Mapping of Facilitators
and Barriers to Evidence-Based Management in Health Systems: A Scoping Review Study. Syst. Rev. 2021, 10, 42. [CrossRef]

16. Glaser, B.G.; Strauss, A.L. The Discovery of Grounded Theory: Strategies for Qualitative Research; Rutgers—The State University: New
Brunswick, NJ, USA, 1967; ISBN 08854-8042.

17. Charmaz, K. Constructing Grounded Theory—A Practical Guide Through Qualitative Analysis; Silverman, J.P.D., Bloor, M., Czarni-
awska, B., Denzin, N., Glassner, B., Gubrim, J., Murcott, A., Eds.; SAGE Publications Ltd.: London, UK, 2006; Volume 11.

18. Carter, N.; Bryant-Lukosius, D.; DiCenso, A.; Blythe, J.; Neville, A.J. The Use of Triangulation in Qualitative Research. Oncol.
Nurs. Forum 2014, 41, 545–547. [CrossRef] [PubMed]

19. Open AI. Chat GPT; Open AI: San Francisco, CA, USA, 2024.
20. Nascimento, I.J.B.D.; Abdulazeem, H.M.; Vasanthan, L.T.; Martinez, E.Z.; Zucoloto, M.L.; Østengaard, L.; Azzopardi-Muscat,

N.; Zapata, T.; Novillo-Ortiz, D. Review The Global Effect of Digital Health Technologies on Health Workers’ Competencies
and Health Workplace: An Umbrella Review of Systematic Reviews and Lexical-Based And and Sentence-Based Meta-Analysis.
Lancet Digit. Health 2023, 5, 534–544. [CrossRef]

21. Adler-Milstein, J.; Jha, A.K. HITECH Act Drove Large Gains In Hospital Electronic Health Record Adoption. Health Aff. 2017, 8,
1416–1422. [CrossRef]

22. Buntin, M.B.; Burke, M.F.; Hoaglin, M.C.; Blumenthal, D. The Benefits of Health Information Technology: A Review of The Recent
Literature Shows Predominantly Positive Results. Health Aff. 2011, 30, 465–471. [CrossRef]

23. Manapurath, R.; Veetil, D.R.; Kamath, M.S. Viewpoint Use of Modern Technologies for Promoting Health at the Population Level
in India. Lancet Reg. Health—Southeast Asia 2024, 23, 100338. [CrossRef]

24. Sheikh, A.; Anderson, M.; Albala, S.; Casadei, B.; Franklin, B.D.; Richards, M.; Taylor, D.; Tibble, H.; Mossialos, E. Health Policy
Health Information Technology and Digital Innovation for National Learning Health and Care Systems. Lancet Digit. Health 2021,
3, e383–e396. [CrossRef]

25. Agha, L. The Effects of Health Information Technology on the Costs and Quality of Medical Care. J. Health Econ. 2019, 34, 19–30.
[CrossRef] [PubMed]

26. Chaudhry, B.; Wang, J.; Wu, S.; Maglione, M.; Mojica, W.; Roth, E.; Morton, S.C.; Shekelle, P.G. Systematic Review: Impact of
Health Information Technology On. Ann. Intern. Med. 2016, 144, 742–752. [CrossRef]

27. Barends, E.; Villanueva, J.; Rousseau, D.M.; Briner, R.B.; Jepsen, D.M.; Houghton, E.; Have, S.T. Managerial Attitudes and
Perceived Barriers Regarding Evidence-Based Practice: An International Survey. PLoS ONE 2017, 12, e0184594. [CrossRef]

https://doi.org/10.1001/jama.2012.7551
https://www.ncbi.nlm.nih.gov/pubmed/22797640
https://doi.org/10.1016/j.fhj.2024.100185
https://doi.org/10.1287/inte.4.3.28
https://doi.org/10.3390/logistics9020046
https://doi.org/10.1177/11786329221145858
https://doi.org/10.1108/09544780310486146
https://doi.org/10.1108/13683040210441959
https://doi.org/10.1136/bmjopen-2023-071860
https://www.ncbi.nlm.nih.gov/pubmed/37349104
https://doi.org/10.1108/AJB-09-2017-0028
https://doi.org/10.3127/ajis.v24i0.2165
https://doi.org/10.1007/s44250-024-00163-w
https://doi.org/10.1016/j.technovation.2022.102558
https://www.the-digital-insurer.com/wp-content/uploads/2019/02/1418-Big-Data-Executive-Survey-2019-Findings-122718.pdf
https://www.the-digital-insurer.com/wp-content/uploads/2019/02/1418-Big-Data-Executive-Survey-2019-Findings-122718.pdf
https://doi.org/10.4314/ejhs.v28i5.18
https://www.ncbi.nlm.nih.gov/pubmed/30607082
https://doi.org/10.1186/s13643-021-01595-8
https://doi.org/10.1188/14.ONF.545-547
https://www.ncbi.nlm.nih.gov/pubmed/25158659
https://doi.org/10.1016/S2589-7500(23)00092-4
https://doi.org/10.1377/hlthaff.2016.1651
https://doi.org/10.1377/hlthaff.2011.0178
https://doi.org/10.1016/j.lansea.2023.100338
https://doi.org/10.1016/S2589-7500(21)00005-4
https://doi.org/10.1016/j.jhealeco.2013.12.005
https://www.ncbi.nlm.nih.gov/pubmed/24463141
https://doi.org/10.7326/0003-4819-144-10-200605160-00125
https://doi.org/10.1371/journal.pone.0184594


Hospitals 2025, 2, 25 20 of 20

28. Harvey, G.; Kelly, J.; Kitson, A.; Thornton, K.; Owen, V. Leadership for Evidence-Based practice—Enforcing or Enabling
Implementation? Collegian 2019, 27, 57–62. [CrossRef]

29. Arne, G.; Mandersloot, E.; Grunewald, K.; Pearse, N.; James, C.; Catalino, N. All about Teams: A New Approach to Organizational.
In McKinsey & Company Insights; McKinsey & Company: New York, NY, USA, 2024.

30. Kitson, A.; Harvey, G.; McCormack, B. Enabling the Implementation of Evidence Based Practice: A Conceptual Framework. Qual.
Health Care 1998, 7, 149–158. [CrossRef]

31. Walshe, K.; Rundall, T.G. Evidence-Based Management: From Theory to Practice in Health Care. Milbank Q. 1999, 79, 429–457.
[CrossRef] [PubMed]

32. Alhawajreh, M.J.; Paterson, A.S.; Jackson, W.J. Impact of Hospital Accreditation on Quality Improvement in Healthcare: A
Systematic Review. PLoS ONE 2023, 18, e0294180. [CrossRef] [PubMed]

33. Ohno, T. Toyota Production System—Beyond Large Scale Production; Productivity Press & Taylor & Francis: Portland, OR, USA, 1988;
pp. 70–74.

34. Wang, R.Y.; Strong, D.M. Beyond Accuracy: What Data Quality Means to Data Consumers. J. Manag. Inf. Syst. 1996, 12, 5–34.
[CrossRef]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://doi.org/10.1016/j.colegn.2019.04.004
https://doi.org/10.1136/qshc.7.3.149
https://doi.org/10.1111/1468-0009.00214
https://www.ncbi.nlm.nih.gov/pubmed/11565163
https://doi.org/10.1371/journal.pone.0294180
https://www.ncbi.nlm.nih.gov/pubmed/38051746
https://doi.org/10.1080/07421222.1996.11518099

	Introduction 
	Methods 
	Ethics Approval and Consent to Participate 
	Design 
	Context 
	Sampling Strategy 
	Questionnaire Development 
	Pilot Study 
	Data Collection Methods 
	Data Collection Instruments 
	Data Processing 
	Data Analysis 
	Initial Coding 
	Axial Codes 
	Selective Codes 

	Trustworthiness 

	Results 
	Selective Coding and Arriving at a Theme 
	Conceptual Framework 
	Key Drivers of Data-Based Management 
	Data Infrastructure and Collection 
	Data Processing and Utilization 
	Outcomes of Data-Based Management 
	Barriers and Challenges 


	Discussion 
	Interpretation of the Conceptual Framework 
	Key Enablers of Data-Based Management 
	Strengths and Limitations 

	Conclusions 
	References

