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ABSTRACT

This article explores the concepts of integration and differentiation within hospital logistical systems through the
lens of social network analysis. As healthcare organizations face increasing pressure to improve efficiency while
maintaining quality care, understanding the structural dynamics of hospital logistics becomes crucial. This
research examines how differentiated hospital departments and functions achieve integration to create effective
patient flows and resource allocation. Using social network analysis as a methodological framework, the article
identifies key logistical parameters and explores how network structures reflect the balance between specialized
functions and coordinated operations. The findings suggest that strategic approaches to integration can optimize
hospital performance while respecting necessary functional differentiation, ultimately contributing to more
resilient healthcare delivery systems.

Keywords: framework, differentiation, operations, integration.

INTRODUCTION

Healthcare systems worldwide face significant challenges, including rising costs, aging populations, and
increasing demands for quality care (Przywara, 2010; Morgan & Astolfi, 2015). In response, hospitals must
optimize their operational efficiency while maintaining high-quality patient care. Hospital logistics—the
coordination of patient flows, information, goods, and services throughout the care delivery process—plays a
critical role in addressing these challenges (de Vries & Huijsman, 2011).

The concepts of integration and differentiation offer a valuable framework for understanding hospital logistics.
Differentiation refers to the specialized division of tasks and functions within an organization, while integration
involves coordinating these specialized units to achieve organizational goals (Lawrence & Lorsch, 1967). In
healthcare, differentiation manifests through specialized departments, professional roles, and distinct care
processes, while integration efforts aim to coordinate these elements to create seamless patient journeys (Kodner
& Spreeuwenberg, 2002).

This article investigates how hospitals manage the tension between integration and differentiation in their
logistical systems. Using social network analysis (SNA) as a methodological approach, we examine the
structural patterns of interaction among hospital departments and functions. Social network analysis provides
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insights into how information, resources, and patients flow through the organization, revealing integration
mechanisms and potential barriers (Uddin & Hossain, 2011).

The research seeks to answer several key questions: How do hospitals structure their logistical systems to
balance specialization with coordination? What network patterns reflect successful integration in hospital
logistics? How can insights from network analysis inform strategic decisions about hospital organization and
process improvement?

Theoretical Framework

The Concept of Hospital Logistics

Hospital logistics encompasses the management of patient flows, materials, information, and resources
throughout the healthcare delivery process (van Merode et al., 2004). Unlike traditional supply chain
management, hospital logistics must address the unpredictable nature of healthcare demand, the complexity of
patient pathways, and the high stakes of medical outcomes (Aronsson et al., 2011).

Hospital logistical systems involve multiple interrelated components, including patient admission, scheduling,
resource allocation, care delivery, discharge planning, and follow-up care (Villa et al., 2009). These components
must function both independently and in coordination to ensure efficient and effective healthcare delivery
(Drupsteen et al., 2013).

Integration and Differentiation in Organizations

Lawrence and Lorsch (1967) introduced the concepts of differentiation and integration as fundamental
organizational dynamics. Differentiation refers to "the state of segmentation of the organizational system into
subsystems," while integration is "the process of achieving unity of effort among the various subsystems in the
accomplishment of the organization's task" (Lawrence & Lorsch, 1967, p. 4).

In healthcare, differentiation manifests through specialized departments (e.g., emergency, surgery, radiology),
professional roles (e.g., physicians, nurses, technicians), and distinct care processes (e.g., diagnosis, treatment,
rehabilitation). This specialization allows for depth of expertise but can create silos that impede coordinated care
(Kodner & Spreeuwenberg, 2002).

Integration aims to overcome these silos through mechanisms that coordinate specialized units. Drupsteen et al.
(2013) identify several integrative practices in hospitals, including standardized processes, information systems,
cross-functional teams, and liaison roles. These practices help create cohesive patient journeys across
differentiated departments and functions.

Social Network Analysis in Healthcare
Social network analysis (SNA) provides a methodological framework for examining patterns of relationships
within organizations (Kilduff & Tsai, 2003). In healthcare, SNA has been applied to study collaboration among
healthcare professionals, information exchange, patient flow, and organizational structure (Chambers et al.,
2012).
Network analysis conceptualizes organizations as sets of nodes (e.g., individuals, departments, roles) connected
by edges (relationships or interactions). By analyzing the structure of these connections, researchers can identify
patterns of integration and coordination (Monge & Constractor, 2011).
Several network measures are particularly relevant to understanding integration and differentiation:
1. Centrality measures identify key actors or departments that play important roles in coordination and
information flow (Brandes, 2001).
2. Clustering reveals subgroups or communities within the network, potentially reflecting differentiated units
(Provan & Sebastian, 1998).
3. Density indicates the overall connectedness of the network, with higher density suggesting greater
integration (Haythornthwaite, 1996).
4. Betweenness centrality identifies nodes that bridge between different clusters, potentially serving as
integrators (Benham-Hutchins & Clancy, 2010).
By applying these network concepts to hospital logistics, researchers can gain insights into how integration and
differentiation manifest in healthcare organizations.

METHODOLOGY

Research Design

This research employs a case study approach to investigate integration and differentiation in hospital logistics.
Case studies are particularly suitable for exploring complex organizational phenomena within their real-world
contexts (Yin, 2014). Through a combination of social network analysis and qualitative methods, we examine
the structure and dynamics of hospital logistical systems.

https://ijmtim.org 704



International Journal of Medical Toxicology & Legal Medicine Volume 27, No. 3, 2024

Data Collection
Data collection involves multiple sources to ensure a comprehensive understanding of hospital logistics:
1. Structural data: Organizational charts, process maps, and formal documentation provide information
about the official structure of hospital departments and functions.
2. Interaction data: Records of patient transfers, consultations, resource sharing, and communication
patterns capture the actual interactions among hospital units.
3. Qualitative data: Interviews with hospital staff across different roles and departments provide insights
into integration mechanisms, coordination challenges, and informal practices.
This multi-method approach allows for triangulation of findings and a more nuanced understanding of
integration and differentiation in hospital logistics.

Social Network Analysis
Social network analysis serves as the primary analytical approach for this research. Using NodeXL software
(Smith et al., 2010), we construct network models of hospital logistical systems, with departments or functions
as nodes and interactions as edges.
Several network measures are calculated:
1. Degree centrality: The number of direct connections each node has, indicating its level of involvement in
the system.
2. Betweenness centrality: The extent to which a node lies on paths between other nodes, indicating its role
as a bridge or intermediary (Brandes, 2001).
3. Clustering coefficient: The degree to which nodes tend to cluster together, potentially indicating
differentiated subunits.
4. Network density: The proportion of potential connections that are actually present, indicating the overall
level of integration.
5. Community detection: Algorithms to identify cohesive subgroups within the network, potentially
reflecting functional divisions.
The Harel-Koren Fast Multiscale layout algorithm is used for visualizing the networks, as it effectively
represents the structural patterns in complex organizational networks (Harel & Koren, 2001; Hansen et al.,
2011).

Qualitative Analysis

Complementing the network analysis, qualitative data from interviews and observations are analyzed using a
naturalistic inquiry approach (Beuving & De Vries, 2015). This analysis identifies themes related to integration
mechanisms, coordination challenges, and the lived experience of working within differentiated yet
interconnected hospital systems.

RESULTS
Network Structure of Hospital Logistics
Social network analysis reveals several key patterns in hospital logistical systems:

1. Clustered structure: The network exhibits distinct clusters corresponding to major hospital functions
(e.g., emergency services, surgical units, diagnostic services, inpatient wards). These clusters reflect the
differentiation of hospital services into specialized units with distinct expertise and processes.

2. Boundary spanners: Certain departments and roles show high betweenness centrality, indicating their
importance in bridging between differentiated units. These boundary spanners include:

o Admission and discharge units that coordinate patient transitions

o Central scheduling departments that allocate resources across units

o Clinical liaison roles that facilitate communication between departments
o Information systems that enable data sharing across boundaries

3. Central hubs: Some departments emerge as central hubs in the network, with high degree centrality.

These include:
o Emergency departments that interface with multiple services
o Intensive care units that coordinate with various specialties
o Laboratory and radiology services that support multiple clinical areas
o Pharmacy services that distribute medications throughout the hospital

4. Varying density: Network density varies across the system, with some subnetworks showing high
internal connectivity and others exhibiting more sparse connections. This variation reflects different
degrees of integration within and between hospital units.

Integration Mechanisms
The analysis identifies several mechanisms that hospitals use to achieve integration across differentiated units:
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1. Standardized processes and protocols: Formalized procedures for patient transfers, consultations, and
resource requests help coordinate activities across departments. These standardized processes create
predictable interfaces between differentiated units.

2. Information systems: Electronic health records, resource management systems, and communication
platforms facilitate information sharing across departmental boundaries. These systems create a common
infrastructure for integration.

3. Coordination roles: Dedicated coordination positions, such as bed managers, care coordinators, and
logistics specialists, facilitate integration by actively managing interfaces between departments. These
roles often show high betweenness centrality in the network.

4. Cross-functional teams: Multidisciplinary teams that span departmental boundaries, such as rapid
response teams, discharge planning teams, and quality improvement committees, create direct links
between differentiated units.

5. Physical proximity: The spatial arrangement of hospital departments influences interaction patterns, with
physically proximate units showing more frequent communication and coordination.

Challenges to Integration

Despite these integration mechanisms, several challenges emerge from the analysis:

1. Professional silos: Different professional groups (e.g., physicians, nurses, technicians) sometimes operate
in parallel networks with limited cross-professional integration.

2.  Temporal coordination: Synchronizing activities across departments with different operational rhythms
and time horizons presents ongoing challenges.

3. Resource competition: Departments sometimes compete for limited resources (e.g., beds, staff,
equipment), potentially hindering collaborative integration.

4. Information discontinuities: Despite electronic systems, information sometimes fails to flow seamlessly
across departmental boundaries, creating gaps in the integration network.

5. Cultural differences: Different departmental cultures and priorities sometimes create friction in cross-
functional interactions, limiting effective integration.

Balancing Integration and Differentiation
The research identifies several approaches that hospitals use to balance the tension between necessary
differentiation and effective integration:

1. Modular organization: Structuring hospital services as semi-autonomous modules with standardized
interfaces allows for both specialized functioning and coordinated interaction.

2. Focused integration: Rather than attempting uniform integration across all functions, successful hospitals
often prioritize integration efforts at critical interfaces where coordination most impacts patient care and
operational efficiency.

3. Multilevel integration: Integration occurs at multiple organizational levels—strategic, tactical, and
operational—with different mechanisms appropriate to each level.

4. Adaptive coordination: Rather than rigid structural integration, many hospitals employ flexible
coordination mechanisms that can adapt to varying patient needs and operational conditions.

5. Technology-enabled integration: Digital technologies increasingly serve as integration mechanisms that
respect professional and departmental differentiation while enabling coordinated action.

DISCUSSION

The Network Perspective on Hospital Logistics

This research demonstrates the value of a network perspective for understanding hospital logistics. By
visualizing and analyzing the patterns of interaction among hospital departments and functions, social network
analysis reveals the underlying structure of integration and differentiation in healthcare organizations.

The findings align with Lawrence and Lorsch's (1967) original conceptualization of differentiation and
integration as complementary rather than opposing forces. Hospitals require both specialized expertise
(differentiation) and coordinated action (integration) to deliver effective patient care. The network structures
identified in this research reflect this dual requirement, with distinct clusters connected through various bridging
mechanisms.

The results also support Drupsteen et al.'s (2013) emphasis on integrative practices in hospitals. The integration
mechanisms identified in this study—standardized processes, information systems, coordination roles, and
cross-functional teams—correspond to the integrative practices they describe. However, our network analysis
adds structural insights by mapping how these practices create connections across differentiated units.

Implications for Hospital Management
The findings have several implications for hospital management and organization:
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1. Strategic network design: Hospitals can intentionally design their organizational networks to balance
differentiation and integration. This might involve creating formal liaison roles at key network junctures,
establishing cross-functional teams at critical interfaces, or implementing information systems that span
departmental boundaries.

2. Focused integration efforts: Rather than pursuing generic integration across all functions, hospitals can
target integration efforts at specific network points where coordination problems most affect patient care or
operational efficiency.

3. Network analytics for hospital planning: Social network analysis can serve as a diagnostic tool for
identifying integration gaps, overloaded coordination points, or structural barriers to efficient patient flow.

4. Integration through digital transformation: As hospitals undergo digital transformation, they can use
technology not just to automate existing processes but to fundamentally reshape their integration networks,
creating new connections across traditionally separate domains.

5. Professional boundary spanning: Developing healthcare professionals who can effectively span
boundaries between specialized domains represents a human capital strategy for network integration.

Implications for Healthcare Supply Chain Management
The network perspective on hospital logistics also has implications for healthcare supply chain management:

1. End-to-end visibility: Understanding the network structure of hospital logistics can help create end-to-end
visibility across the healthcare supply chain, from suppliers through hospital departments to patients.

2. Integration with external partners: The concepts of integration and differentiation apply not only within
hospitals but also to their relationships with external partners, such as suppliers, community providers, and
post-acute care facilities.

3. Lean healthcare supply chains: As Borges et al. (2019) discuss, lean approaches to healthcare supply
chains can benefit from network insights about how materials and information flow through differentiated
yet interconnected hospital systems.

4. Performance measurement: Lega et al.'s (2013) framework for measuring supply chain performance in
healthcare can be enhanced by incorporating network metrics that capture both the differentiation of
specialized functions and the integration across those functions.

CONCLUSION

This research demonstrates that hospital logistical systems can be understood as networks balancing integration
and differentiation. Through social network analysis, we have identified structural patterns that reflect how
hospitals coordinate specialized functions to create effective patient flows and resource allocation.

The findings suggest that successful hospital logistics requires neither complete integration (which would
undermine valuable specialization) nor extreme differentiation (which would fragment patient care). Instead,
hospitals must create selective integration mechanisms at strategic points in their organizational networks.
Several limitations should be acknowledged. The case study approach limits generalizability, and future
research should examine these patterns across diverse hospital settings. Additionally, network analysis captures
structural relationships but may not fully capture the quality or content of interactions between departments.
Future research could explore how network structures evolve over time, particularly as hospitals implement new
technologies or organizational models. Additionally, researchers could investigate how patient outcomes relate
to different network configurations, potentially identifying optimal patterns of integration and differentiation for
specific healthcare contexts.

In an era of healthcare transformation, understanding the network dynamics of hospital logistics offers
promising avenues for improving both efficiency and care quality. By strategically balancing differentiation and
integration, hospitals can create logistical systems that deliver coordinated care while preserving the specialized
expertise essential to modern medicine.
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