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Objective: This study examines financial management innovation in a provincial public ophthalmology hospital group in China,
focusing on associations among consolidation, shared services, digital transformation, financial performance, and operational
efficiency.

Methods: We used a mixed-methods single-case design. The quantitative analysis used a campus-month panel from January 2020 to
December 2024 (2 campuses x 60 months; N=120 campus-month observations), with descriptive statistics, correlation analysis, and
campus fixed-effects pre-post association models with clustered standard errors. Semi-structured interviews with 28 managers and key
staff were audio-recorded, transcribed, and thematically coded.

Results: Consolidation and digital transformation were associated with higher operating margins and improved process performance,
but estimates should be interpreted as observational associations. In adjusted models, the post-consolidation period was associated with
2.8-3.4 percentage points higher operating margins. Centralized procurement was associated with 18% lower average supply cost in
participating categories, and RPA-supported claims processing was associated with a 35% shorter processing cycle and 94% accuracy.
The absence of a financial shared service center remained associated with inefficiencies, including an average accounts payable cycle
of 45 days.

Conclusion: In this single-case observational study, hospital group consolidation was associated with higher operating margins,
especially when paired with selective digital transformation. The findings are hypothesis-generating and suggest that integration
benefits may depend on shared service implementation and interoperable digital platforms.

Keywords: hospital consolidation, hospital shared services, robotic process automation, ophthalmology hospitals, financial
performance

Introduction
The healthcare industry globally faces unprecedented challenges in balancing quality care delivery with financial
sustainability. Specialty hospital groups, particularly in ophthalmology, must navigate complex financial pressures
while maintaining excellence in clinical outcomes.' The trend toward hospital consolidation has accelerated significantly,
with studies showing that 68% of community hospitals were part of larger health systems by 2022, compared with 53%
in 2005.”

Consolidation refers specifically to the process through which previously independent or loosely affiliated healthcare
resources and service capacities are systematically restructured into a unified and coordinated hospital group architecture.
This involves not only organizational merger but also operational integration across financial management, procurement,

information systems, and clinical protocols. The consolidation model examined here encompasses a three-tier structure
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comprising core hospitals, collaborative units, and support facilities—all aimed at achieving economies of scale and
scope while maintaining specialty care excellence. This definition distinguishes our focus from mere corporate mergers,
emphasizing instead the depth of operational and strategic alignment required to realize financial and clinical synergies in
specialty care settings.”>”

Recent evidence suggests that hospital consolidation can be associated with efficiency gains through economies of
scale, though the magnitude and durability of these associations remain debated.® While some studies report cost
reductions, others identify higher prices without corresponding quality improvements.”® The application of scale
economies theory to specialty care must account for unique dynamics, such as high-cost specialized equipment,
concentrated expertise, and distinct patient referral patterns.” ' This complexity creates a critical gap in understanding
how consolidation and financial innovation interact in specialty contexts.

Digital transformation has emerged as a critical enabler of financial management innovation in healthcare. Prior
evidence suggests that RPA and related automation tools can improve administrative efficiency, reduce repetitive manual
work, and support more timely claims management.”® Within China’s healthcare reform context, digital transformation
is increasingly framed as a strategy to support integrated care delivery and improve financial sustainability amid systemic
pressures.

From a practical perspective, ophthalmology practices face specific financial challenges including declining reim-
bursement rates, high capital requirements for advanced surgical equipment, and the need to balance insurance-covered
procedures with elective services.'? The average ophthalmology ambulatory surgery center generates substantial annual
revenue and remains highly sensitive to throughput, payer mix, and equipment utilization, highlighting both the
opportunity and pressure for efficient financial management.B*15

This study addresses three primary research questions: (1) How is hospital group consolidation associated with
financial performance and operational efficiency in specialty ophthalmology care? (2) What role do shared service
centers and centralized financial management appear to play in realizing these associations? (3) How might digital
transformation, particularly RPA and integrated platforms, strengthen financial management within multi-site specialty
hospital groups?

Our research makes three distinct contributions to the literature. First, it provides empirical evidence on financial
management outcomes within a consolidated specialty care context, addressing a gap in research that has predominantly
focused on general acute care hospitals. Second, it examines the interplay between consolidation strategies and digital
transformation initiatives. Third, it presents a detailed case study of a three-tier hospital group structure within the
Chinese healthcare policy landscape, offering practice-oriented insights for administrators navigating similar integration
pathways.

Research Design

Research Object and Context

This study examines a provincial public ophthalmology specialty hospital system in China that exemplifies the complex-
ities of modern healthcare consolidation. The institution was originally established in Wenzhou in 1998 as a specialized
eye care facility, responding to the region’s growing demand for advanced ophthalmology services. In 2010, recognizing
the need to expand access and leverage economies of scale, the organization established a second major campus in
Hangzhou, creating a dual-campus structure that would later evolve into a comprehensive three-tier hospital group. This
three-tier structure consists of (1) core hospital campuses providing comprehensive specialty care, (2) collaborative units
offering focused services through partnership agreements, and (3) support facilities providing auxiliary and community-
based care, as shown in Figure 1. The organizational evolution reflects broader trends in Chinese healthcare reform,
particularly the government’s emphasis on developing regional medical consortiums to improve care coordination and
resource utilization. The current infrastructure comprises 260 total beds distributed across the two main campuses, with
Wenzhou maintaining 180 beds and Hangzhou operating 80 beds. Despite the significant increase in the service volume
of ophthalmology outpatient clinics and day surgeries, a considerable number of beds are maintained for the following
reasons: (1) Patients with complex ophthalmic diseases (such as severe retinal detachment, complex eye trauma, and
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Figure | Three-tier organizational structure of the provincial ophthalmology hospital group. The dark navy node represents the headquarters, blue nodes represent core
hospital campuses, light-blue nodes represent collaborative units and support facilities, and green nodes represent group-level administrative and technical support functions.
Solid red lines indicate governance relationships from the headquarters to the core campuses; solid blue lines indicate operational referral or service relationships; green

dashed lines indicate shared-service, administrative, or technical support linkages.

those undergoing ophthalmic surgeries with comorbid systemic diseases) still require multi - day hospitalization and peri
- operative management; (2) As a regional ophthalmic diagnosis and treatment center, it is necessary to admit patients
with difficult and severe conditions referred by collaborating units; (3) Inpatient services are an important platform for
the standardized training of ophthalmology specialists and clinical scientific research; (4) Maintaining an appropriate
number of beds is beneficial for coping with public health emergencies and fluctuations in service demand, ensuring the
resilience of the system. This bed distribution reflects both historical development patterns and strategic decisions about
service concentration. The Wenzhou campus, as the original facility, serves as the primary center for complex surgical
procedures and medical education, while the Hangzhou campus focuses on expanding geographic access and developing
subspecialty services. The operational scale achieved in 2024 demonstrates the system’s maturity: 1.2788 million
outpatient visits, 90,200 surgical procedures performed, and 53,600 inpatient discharges. These volume metrics position
the hospital group among the leading ophthalmology centers in China, comparable to other major specialty institutions in
Beijing and Shanghai. The institutional and regulatory context significantly shapes the hospital group’s financial
management approach. As a provincial-level public institution, the hospital operates within China’s dual-track healthcare
system, balancing public service obligations with market-oriented reforms. The implementation of Diagnosis-Related
Group (DRG) payment systems and provincial-level centralized procurement initiatives has fundamentally altered
revenue structures and cost management strategies. The hospital must navigate complex relationships with multiple
stakeholders including provincial health commissions, municipal governments, insurance funds, and affiliated medical
institutions. This regulatory complexity creates both constraints and opportunities for financial innovation, particularly in
areas such as shared service development and digital transformation initiatives.

Data Sources and Variables

The research employs a comprehensive multi-source data collection strategy designed to capture both quantitative
performance metrics and qualitative insights into financial management processes. Primary quantitative data were
extracted from the hospital information system, ERP platform, cost accounting system, and administrative finance
records. The analytic panel contains 120 campus-month observations from two main campuses over 60 consecutive
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months. Qualitative data were derived from 28 semi-structured interviews with managers, finance staff, procurement
personnel, and clinical department leaders, supplemented by internal process documents and field observations. Table 1
summarizes the operational definitions, construction methods, and data sources of the key variables used in the analysis.

In the panel dataset used in this study, missing values mainly occur in monthly operational indicators and a small
number of financial process fields. Missingness was low (<4.5% across all modeled variables) and was concentrated in
isolated months rather than systematic blocks. We used mean imputation only for descriptive continuity in a limited
number of monthly fields and retained complete-case estimation for the regression models. Because mean imputation can
attenuate variance and introduce bias, this decision is treated as a methodological limitation and is revisited in the

Discussion.

Research Methods

The methodological approach integrates quantitative and qualitative techniques to provide a comprehensive under-
standing of financial management innovation in the hospital group context. The quantitative component should be
interpreted as a campus fixed-effects pre-post association analysis rather than a classical difference-in-differences design,
because both campuses entered the group-wide intervention environment during the same period and no untreated control
campus was available. Accordingly, all estimates are framed as within-system temporal associations rather than causal
treatment effects.

In the regression analysis, the core explanatory variable “integration” is operationalized as a post-restructuring
indicator that equals 1 after the group completed the major consolidation milestone and 0 beforehand. The models
additionally include patient volume, case-mix complexity, payer-mix composition, and campus and month fixed effects.
Standard errors are clustered at the campus level to account for serial correlation and heteroscedasticity. Given the

Table | Definitions, Construction, and Sources of Key Variables

Digitalization
&

Integration

Average Length
of Stay
Digital
Adoption Index

Shared Services

Implementation

Organizational
Integration
Index

Total Inpatient Days/Number of Discharges

A composite index (range 0—100) based on weighted scores of: (1)
percentage of transactions processed electronically (40%), (2) RPA
process coverage (30%), (3) system integration level (20%), and (4)
departmental digital workflow adoption rate (10%).

A dummy variable (0/1) indicating whether specific financial
processes (e.g, accounts payable, payroll) have been centralized to
the group level.

A composite score on a 5-point Likert scale covering four
dimensions: (1) clinical pathway standardization, (2) procurement
centralization, (3) information platform uniformity, and (4)
management policy consistency. Assessed by campus directors and

functional department heads.

Variable Variable Operational Definition/Construction Method Data Source
Category Name
Financial Operating (Earnings Before Interest, Taxes, Depreciation and Amortization Kingdee ERP System Financial Statements
Performance | Margin (EBITDA)/Total Revenue) x 100%
Cost per Total Operating Costs/(Total Case Volume % Case Mix Index). The | Hospital Information System (HIS), Cost
Weighted Case | Case Mix Index is adjusted based on DRG weights for different Accounting System, DRG Grouper
ophthalmic procedures and diagnoses.
Days in (Ending Accounts Receivable Balance/Period Total Revenue) x Kingdee ERP System Accounts
Accounts Number of Days in the Period Receivable Module
Receivable
Operational Bed Utilization | (Actual Occupied Bed-Days/Available Bed-Days) x 100% HIS Inpatient Statistics Module
Efficiency Rate

HIS Medical Record Statistics

IT System Logs, Departmental Surveys,
Interview Records

Finance Department Organizational
Charts, Process Documentation,
Interview Verification

Dedicated Survey Questionnaire, Semi-
structured Interviews
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modest panel size (N=120 campus-month observations), the subgroup analyses are treated as exploratory, and severely
underpowered payer-based splits were not retained in the revised main table.

The qualitative research component employs semi-structured interviews and observational studies to capture nuanced
aspects of financial management processes that quantitative metrics alone cannot fully explain. Interview guides covered
procurement integration, digital workflow redesign, budgeting practices, and perceived barriers to shared-service
implementation. All interviewees provided verbal informed consent before participation, and transcripts were de-
identified prior to analysis.

The analytical integration of quantitative and qualitative data follows an explanatory sequential design where
quantitative findings inform qualitative inquiry directions, and qualitative insights help interpret quantitative patterns.
The thematic analysis of the interview transcripts adopted a method that combined deductive coding based on
a theoretical framework with inductive coding for identifying emerging themes. The coding process was systematically
organized and analyzed using NVivo software and completed by two independent coders. (Modification note: The
confidence interval of the Kappa statistic and its calculation basis are supplemented). The inter-coder reliability was 0.82
(Cohen’s kappa, 95% CI: 0.76—0.88). This estimate was calculated based on a randomly selected sample of 150 coded
segments (accounting for 15% of the total number of coded segments). The validity of the study was enhanced through
triangulation among different data sources by comparing statistical patterns, participants’ views, and observational
evidence.

This mixed-methods approach enables examination of both “what” questions addressed through quantitative metrics
and “how” and “why” questions explored through qualitative investigation.

This study was conducted in accordance with the declaration of Helsinki and reviewed by the Ethics Committee of
the Eye Hospital of Wenzhou Medical University and was determined to be exempt from full ethics review because the
quantitative component used de-identified administrative records and the qualitative interviews involved non-sensitive
professional perspectives. Verbal informed consent was obtained from all interview participants before recording and
transcription.

Empirical Results

The empirical analysis of this study focuses on intervention components with direct and observable associations with
financial and operational performance, namely centralized procurement and selected digital transformation initiatives.
Given the observational design, all quantitative findings are reported as adjusted associations rather than causal effects.

Descriptive Statistics and Correlation Analysis
This section presents the descriptive statistical profile and correlations of the hospital group’s operational and financial
performance based on administrative data, with results summarized in Table 2 and Table 3.

Table 2 2024 Operational Performance Indicators (Unit of Analysis:
Campus-Year; Count Metrics in Absolute Numbers)

Metric Wenzhou Hangzhou Total/

Campus Campus Average
Outpatient Visits 869,856 408,944 1,278,800
Surgical Procedures 66,748 23,452 90,200
Inpatient Discharges 38,016 15,584 53,600
Average Length of Stay (days) 28 23 2.6
Bed Occupancy Rate (%) 87.3 79.6 84.8
Emergency Visits 42,318 18,692 61,010

Notes: Count metrics (outpatient visits, surgical procedures, inpatient discharges, emergency
visits) are presented as absolute numbers with thousand separators for readability. Non-count
metrics (average length of stay, bed occupancy rate) retain their original units because they
represent ratios or continuous measures. The table summarizes annual campus-level performance
in 2024 and is descriptive only.
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Table 3 Descriptive Statistics and Correlation Matrix (Unit of Analysis: Campus-Month)

Variable Mean | SD 1 2 3 4 5

|. Operating Margin (%) 8.7 32 1.00

2. Cost per Case (RMB) 4826 | 892 | —0.52%* | 1.00

3. Days in Accounts Receivable | 45.3 12.1 | —0.38%* | 0.44** 1.00

4. Digital Adoption (%) 62.4 18.7 | 0.61%% | —0.47% | —0.55% | 1.00

5. Bed Utilization (%) 84.8 89 | 042% | -03I1* | —0.28* 0.39%* | 1.00

Notes: *** p<0.0l, ** p<0.05, * p<0.10. Correlation coefficients are Pearson estimates; p values are based on
heteroscedasticity-robust inference.

The descriptive analysis reveals substantial variation in operational and financial performance metrics across the
hospital group’s facilities and over time. Table 2 presents the 2024 operational performance indicators, demonstrating the
scale achieved through the consolidated structure. The combined outpatient volume of 1.2788 million visits represents
a 15% increase from 2022 levels, with the Wenzhou campus accounting for 68% of total visits and Hangzhou
contributing 32%. Surgical volumes show even greater concentration, with Wenzhou performing 74% of the 90,200
total procedures, reflecting its role as the primary referral center for complex cases. The distribution of surgical types
indicates specialization patterns: cataract surgeries comprise 52% of total volume, followed by refractive procedures
(18%), vitreoretinal surgeries (15%), glaucoma interventions (10%), and other procedures (5%).

Financial performance metrics displayed in Table 3 reveal both achievements and ongoing constraints in the current
management structure. The correlation matrix shows that operating margin was negatively correlated with cost per case (r
=-0.52, p < 0.05) and days in accounts receivable (r = —0.38, p < 0.05). Digital adoption was positively correlated with
operating margin (r = 0.61, p < 0.01) and negatively correlated with days in accounts receivable (r = —0.55, p < 0.01).

The temporal analysis reveals important trends in financial management evolution. Operating margins improved from
5.2% in 2020 to 8.7% in 2024, driven primarily by revenue growth outpacing cost increases. Revenue per outpatient visit
increased by 18% over the period while cost per visit rose only 11%, indicating improved operational efficiency.
However, this aggregate improvement masks significant variation: margins for insurance-covered procedures declined
by 2.3 percentage points due to reimbursement pressures, while margins for self-pay services increased by 4.8 percentage
points. This divergence highlights the importance of service mix management and the financial vulnerability created by
reimbursement dependencies.

Regression Results: Associations Between Consolidation and Financial Performance
This section estimates the adjusted association between group integration measures and financial performance after
controlling for observed time-varying covariates and fixed campus characteristics.

The regression analysis examines how hospital group characteristics and management practices are associated with
financial outcomes. Table 4 presents results from multiple model specifications, progressively adding control variables
and interaction terms. In the baseline model (Column 1), the post-consolidation period is associated with
a 2.83 percentage point higher operating margin (SE 1.21; approximate 95% CI 0.46 to 5.20). This association increases
to 3.42 percentage points in Column 2 after accounting for digital adoption (SE 1.15; approximate 95% CI 1.17 to 5.67),
and remains 3.18 percentage points in the full model (SE 1.09; approximate 95% CI 1.04 to 5.32). These estimates are
directionally consistent but should be interpreted as associations within a single system rather than as transportable causal
effects.

The analysis of cost efficiency reveals nuanced patterns. Centralized procurement, implemented in July 2021, was
associated with an 18% lower average supply cost for participating categories relative to the pre-implementation baseline
period (January 2020 to June 2021). This percentage change reflects the difference between the mean monthly cost per
equivalent procurement unit in the 18 months after implementation and the corresponding 18-month baseline period. The
largest relative reductions were observed for high-volume consumables (22%) and pharmaceutical products (19%).

The interaction term in Column 4 indicates that consolidation and digital transformation may be jointly associated
with financial performance, although the estimate is imprecise and should be interpreted cautiously. The coefficient of
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Table 4 Regression Results: Association of Consolidation with Financial Performance (Unit of Analysis: Campus-Month)

Variables (1) Operating Margin | (2) + Digital Adoption | (3) Full Model | (4) Interaction Model
Post-consolidation period 2.83% (1.21) 3.42%% (1.15) 3.18% (1.09) 2.26% (1.18)
Digital adoption index - 0.048** (0.019) 0.052*%* (0.018) | 0.031* (0.017)
Centralized procurement period - - 1.87%* (0.82) 1.92%* (0.79)
Case mix index - - - 0.063** (0.028)
Patient volume (log) 1.16* (0.68) 1.24* (0.65) 1.31%* (0.62) 1.28%% (0.61)
Self-pay share 2.47%* (1.03) 2.51%* (0.98) 2.43%* (0.96) 2.39%* (0.94)
Post-consolidation x digital adoption | Yes Yes Yes Yes

Campus fixed effects Yes Yes Yes Yes

Month fixed effects 120 120 120 120
Observations 0.42 0.48 0.52 0.54

Notes: Clustered standard errors at the hospital-campus level are reported in parentheses to account for serial correlation and heteroscedasticity within monthly
campus observations. *** p<0.01, ** p<0.05, * p<0.10. Coefficients are interpreted as adjusted associations rather than causal effects.

0.063 (95% CI 0.008 to 0.118) implies that a campus with a digital adoption index of 75, approximately one standard
deviation above the mean, would be expected to have an additional 4.7 percentage point post-consolidation margin
association relative to a campus at the sample mean of 50. Because this estimate is derived from a small observational
panel, it should be viewed as exploratory.

Robustness Checks and Exploratory Heterogeneity Analysis

To examine the stability of the main findings, we conducted a series of robustness checks summarized in Table 5.
Alternative outcome definitions yielded similar coefficient magnitudes: using EBITDA margin instead of operating
margin produced a consolidation coefficient of 3.52 (SE 1.13), and using net margin produced a coefficient of 2.94 (SE
1.26). Placebo tests based on pseudo-event timing were not statistically significant. We retained only one pre-specified
heterogeneity comparison based on procedure complexity, because payer-based subgroup splits were underpowered and
produced unstable estimates in the original version.

The exploratory heterogeneity analysis suggests a possible tendency toward larger positive associations in high-
complexity service areas than in low-complexity areas, but this pattern requires confirmation in larger multi-center
samples. The complexity split was retained because it aligns with the study’s clinical and economic rationale: advanced
ophthalmic procedures involve higher fixed capital intensity, greater coordination requirements, and more scope for
standardization benefits. Even so, the subgroup sample sizes are modest (n=60 in each subgroup), and the estimates
should be interpreted with caution because Type M and Type S errors remain possible in small samples.

Table 5 Robustness Tests and Exploratory Heterogeneity Analysis (Unit of Analysis:
Campus-Month)

Specification Coefficient on Consolidation | Standard Error | N

Alternative Measures:

EBITDA Margin 3.52% 1.13 120
Net Margin 2.94%% 1.26 120
Integration Index 0.86** 0.38 120
Placebo Tests:

Pseudo-event (t-2) 0.42 0.97 96
Pseudo-event (t-3) —-0.18 1.03 72
Exploratory heterogeneity

High-complexity procedures | 4.47%% |.42 60
Low-complexity procedures | 1.83 1.51 60

Notes: ** p<0.0l, ** p<0.05. Standard errors are clustered at the hospital-campus level. The heterogeneity
analysis is exploratory, based on modest subgroup samples, and should be interpreted cautiously because low
statistical power can increase the risk of Type M and Type S errors.

Risk Management and Healthcare Policy 2026:19 https: 7



Ye et al

Observed period Planned period
|
|
Committee Formation 1
R Central Procurement |
g | R Standardizati 1
|
i ERP System Upgrade |
1
I
KPI Dashboard Development
2 Training Programs
2 Data Warehouse Im
L=
o %)
|
|
i
1
I
|
|
|
'8
)
|
< 1
(] 1
P ™ D ™ o) (o) N5} o) © © © ()
© v v v N N v N v v v N v
- N q:L ,bfb wV N q/‘b ,bfl/ v(L N ,{L ,,;L v’b
o (e2 (e o2 (e (e3 (e ez (e (e2 (e G (e
Timeline

Figure 2 Financial shared-services and digital transformation roadmap. The horizontal bars indicate the implementation period of each initiative by quarter. The left labels
denote implementation phases. The vertical dashed line separates the observed period from the planned period, and the grey shaded area represents planned later-stage
implementation rather than completed activities. Bar colours distinguish initiative categories: blue indicates governance or dashboard development, green indicates
procurement, ERP, data warehouse, or RPA-related digital infrastructure, Orange indicates standardization or revenue-cycle integration, purple indicates training
programmes, gold indicates finance business partner or Bl platform development, and red indicates Lean Six Sigma process improvement.

Case Analysis: Digital Transformation and Process Innovation

The qualitative case analysis provides detailed insight into successful and constrained transformation initiatives, as
referenced in Figure 2, which presents the hospital group’s financial shared-services and digital transformation roadmap.
The centralized procurement case illustrates how targeted integration can be associated with substantial operational
benefits even without a fully implemented shared-service center. By consolidating purchasing across both campuses and
leveraging combined volumes, the hospital group was associated with lower supply costs and improved supply-chain
reliability. Standardization of product specifications reduced SKU counts by 35%, simplifying inventory management
and lowering carrying costs. Vendor consolidation from 287 to 142 suppliers strengthened negotiating leverage and
reduced transaction complexity. The implementation process faced initial resistance from clinical departments accus-
tomed to product-specific preferences, but structured physician engagement and evidence-based product review ulti-
mately achieved 91% clinician satisfaction with standardized products.

The RPA deployment in claims processing represents a particularly successful digital transformation initiative. Before
automation, the claims process required an average of 4.2 FTEs and took 8 to 12 days from submission to payment
posting. The phased RPA solution now processes 78% of claims automatically. Processing time declined to 3 to 5 days,
and accuracy improved from 87% to 94%. The freed capacity allowed redeployment of staff to more complex claims
requiring human judgment and payer communication. The system now processes routine claims overnight, enabling next-
day submission for services rendered on the previous day. Exception-handling protocols flag unusual claims for manual
review, preserving quality while maximizing automation. The associated financial changes included a reduction in days
sales outstanding from 52 to 45 days, a decline in claim denial rates from 8.2% to 5.1%, and estimated annual labor
savings of RMB 1.8 million.

However, the case analysis also reveals substantial implementation challenges, particularly in achieving cross-campus
integration without a unified shared-service platform. The absence of a financial shared service center creates duplicate
transaction processing across campuses, inconsistent application of financial policies, limited workload balancing during
peak periods, and fewer opportunities for staff specialization. Interview participants consistently identified these issues as
major barriers to realizing the full potential of consolidation. One finance manager noted that “we often find ourselves
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recreating the wheel at each campus, unable to leverage learnings and best practices effectively”. The current structure
maintains separate accounts payable teams at each campus, resulting in average payment cycles of 45 days compared
with approximately 30-day benchmarks at institutions with centralized processing.

Discussion

Our research contributes to the literature in several ways. First, it provides empirical evidence on financial management
innovation in a specialty care context, addressing a gap in research that has predominantly focused on general acute care
hospitals. Second, it examines how consolidation and digital transformation appear to operate together within a specialty
system. Third, it presents a detailed case study of a three-tier hospital group structure, providing practice-oriented
insights for healthcare administrators navigating similar transformations.

Our findings both confirm and extend previous research on hospital consolidation and financial management
innovation. Consistent with recent studies showing mixed results from hospital mergers, we find that consolidation
alone does not guarantee financial improvement.'® The 2.8-3.4 percentage point operating-margin association observed
here falls within the range reported in recent syntheses, though the specialty care context adds important nuance.'’
Unlike studies of general acute care hospitals that often identify minimal or mixed quality associations with consolida-
tion, our analysis suggests that specialty-focused integration may reduce some coordination frictions while also introdu-
cing new administrative bottlenecks when financial systems remain fragmented.'®2°

Our analysis of the absent shared-service center provides empirical support for theoretical arguments that operational
integration is crucial for translating structural consolidation into sustained administrative efficiency. Studies of shared-
services implementation in other sectors and health systems emphasize standardization, specialization, and transaction
visibility as core mechanisms.?’** In our case, procurement and selected digital workflows were associated with
measurable improvements, whereas decentralized finance processing remained a persistent source of drag.

Qualitative insights from interviews help explain the mechanisms and constraints underlying these quantitative
patterns. For example, the persistently long accounts payable cycle appears linked not simply to volume growth but to
duplicated approval chains, inconsistent coding practices, and limited cross-campus workload sharing. These observa-
tions reinforce the interpretation that structural merger alone is insufficient and that process redesign mediates whether
positive financial associations are realized.

The exploratory heterogeneity analysis suggests a potential trend toward larger positive associations in high-
complexity service areas, though this pattern requires confirmation in larger samples. A plausible explanation is that
advanced specialty care has higher fixed-cost intensity and therefore greater room for coordination and scale-related
efficiencies. At the same time, the subgroup estimates are based on modest sample sizes and should not be
overinterpreted.

Based on our empirical findings and international experience, we propose a provisional framework for financial
management innovation in specialty hospital groups. The framework should be viewed as a hypothesis-generating model
derived from a single institutional case rather than a universal prescription.

The organizational integration pathway begins with governance structures that balance autonomy with standardiza-
tion. The case hospital’s experience suggests that successful integration requires clear decision rights, harmonized coding
and budgeting rules, and transparent accountability for cross-campus processes.

Digital enablement appears to proceed through three overlapping stages: automation of existing processes, integration
across systems, and intelligence augmentation through analytics. The RPA claims-processing case supports the feasibility
of the first stage, whereas the slower progress in ERP and shared-service integration illustrates the implementation
demands of the second stage.

Capability development represents the often-overlooked human dimension of financial transformation. Our findings
suggest that finance departments with more analytically trained staff may adapt more quickly to standardized workflows
and data-driven management, although this proposition also requires validation in larger samples.

The study’s findings carry implications for healthcare executives leading specialty hospital groups, but these
implications should be interpreted cautiously. First, the results emphasize that operational integration is at least as
important as formal organizational merger. Second, the observed relationship between consolidation and digital adoption
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suggests that technology investment may be most valuable when paired with process standardization rather than pursued
as a stand-alone initiative.

The association between consolidation and digital transformation also suggests that technology investment should not
necessarily be deferred during integration. However, because this study does not identify causal effects, the sequencing
implications are best understood as practical hypotheses for future evaluation rather than definitive prescriptions.

The findings invite reflection on policy and practice beyond the single case. For policymakers and health-system
planners, the results suggest that structural consolidation may not translate into administrative efficiency unless supported
by interoperable data systems, standardized workflows, and governance mechanisms that enable shared services. These
propositions should be tested in broader comparative settings before they inform generalized policy mandates.

As a case study of a large-scale, high-volume provincial specialty center, our findings are necessarily contextual. The
magnitude of the reported associations, particularly the procurement and digital workflow gains, may not generalize to
smaller hospitals, non-specialty settings, or systems operating under different payment incentives.

The specialty care focus of our study also highlights important considerations for healthcare system design. While
general hospital consolidation often raises concerns about access and care continuity, specialty service concentration can
improve both quality and efficiency by enabling expertise development and equipment utilization optimization.>® Policy
makers should distinguish between consolidation types, potentially supporting specialty service regionalization while
maintaining distributed primary care access. The success of our case hospital’s three-tier structure, balancing centralized
specialty services with distributed access points, provides a potential model for other regions seeking to optimize
specialty care delivery.**

Finally, our findings contribute to evolving discussions about healthcare financial sustainability in the face of
demographic transitions and technological advancement. The aging population drives increased demand for ophthalmol-
ogy services, with age-related conditions such as cataracts, glaucoma, and macular degeneration becoming increasingly
prevalent. Our analysis suggests that consolidated specialty providers with strong digital capabilities are better positioned
to meet this growing demand efficiently. The 15% increase in outpatient volumes achieved while improving margins
demonstrates that efficiency and access need not be opposing goals when appropriate organizational and technological
infrastructure exists.

This study has several limitations that suggest directions for future work. First, as a single-case study within a specific
Chinese provincial context, the generalizability of findings is limited. Second, the quantitative analysis relies on
a relatively small campus-month panel and lacks an external control group, so the estimates should not be interpreted
causally. Third, some descriptive variables required limited mean imputation, which may attenuate variance. Fourth, the
exploratory subgroup analysis remains underpowered even after revision. Future research should use multi-center data,
larger panels, and prospectively specified subgroup analyses to test whether the associations reported here replicate in
other specialty hospital systems.

Conclusion
This single-case observational study, limited by sample size, selective mean imputation, and the absence of an external
control group, finds that hospital group consolidation was associated with higher operating margins, particularly when
paired with digital transformation. The results also suggest that targeted integration in procurement and claims processing
may support administrative efficiency, whereas incomplete shared-service implementation may constrain broader gains.
For hospital managers, the findings support three cautious priorities: establishing shared financial service functions,
sequencing digital investments with workflow standardization, and strengthening cross-campus governance for data and
process integration. For researchers and policymakers, the present study should be treated as hypothesis-generating
evidence that requires validation in larger comparative designs before stronger generalizations are made.

Data Sharing Statement
All data generated or analysed during this study are included in this article. Further enquiries can be directed to the
corresponding author.
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