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Abstract

Background: Prolonged surgical waiting lists are a persistent challenge in pub-
licly funded health systems. In Brazil’s Unified Health System (SUS), managing
elective surgical demand involves complex organizational pressures and compet-
ing stakeholder priorities. Soft Systems Methodology (SSM) offers a framework
for addressing such situations, yet its application in resource-constrained public
health systems in low- and middle-income countries remains limited. This study
used SSM to examine the organizational complexities of elective surgical wait-
ing list management at a federal orthopedic hospital in Brazil and to identify
systemically desirable and culturally feasible improvements.

Methods: A qualitative case study based on SSM was conducted at the
National Institute of Traumatology and Orthopedics (INTO). Data were col-
lected between March and October 2024 through 22 semi-structured interviews,
document analysis, and field observations. The six-stage SSM process was used to
explore the problem situation, develop conceptual models, and identify feasible
improvements.

Results: Three dominant worldviews shaped waiting list management: INTO
as a Surgical Executor, focused on productivity and waiting-time reduction; as
a SUS Network Actor, concerned with equity and federative coordination; and



as a Center of Excellence, committed to research, teaching, and high-complexity
care. The interaction of these institutional logics generated tensions in prioritiza-
tion, governance, and care pathways. An integrated conceptual model comprising
eleven interdependent activities was developed to reconcile these perspectives by
linking demand management, prioritization, network coordination, operational
performance, and academic objectives.

Conclusions: Surgical waiting list management in large public orthopedic hos-
pitals is a complex organizational problem shaped by competing institutional
logics and federative governance constraints, rather than operational bottlenecks
alone. SSM made these tensions explicit and supported strategic decision-making
by identifying systemically desirable and culturally feasible improvements. The
integrated model provides a foundation for future decision-support tools and
quantitative modeling, highlighting the value of qualitative systems approaches
in resource-constrained health systems.

Keywords: Soft Systems Methodology, Surgical waiting lists, Public health systems,
Problem structuring methods, Qualitative research, Health services management,
Brazil, Unified Health System

1 Background

Public health systems worldwide face persistent challenges in ensuring timely access
to elective surgical care. In Brazil’s Unified Health System (SUS — Sistema Unico de
Saide), prolonged waiting times for elective procedures represent a multi-factorial and
structurally embedded problem. In highly specialized federal institutions such as the
National Institute of Traumatology and Orthopedics (INTO — Instituto Nacional de
Traumatologia e Ortopedia), surgical waiting list management involves organizational,
operational, regulatory, cultural, and political dimensions that extend beyond purely
technical considerations. The social consequences of extended waiting times are sub-
stantial, encompassing deterioration of patients’ health status, reduced quality of life,
loss of productivity, and increased costs for both the healthcare and social security
systems.

This problem can be characterized as a complex societal problem, an issue defined
by interdependent causes, multiple stakeholders, pervasive uncertainty, and the inter-
twining of technical, social, and political dimensions [1]. Such problems cannot be
adequately addressed through isolated technical interventions or purely quantitative
optimization. Instead, they require approaches capable of integrating diverse perspec-
tives, making underlying assumptions explicit, and supporting structured dialogue
among stakeholders.

Soft Systems Methodology (SSM) offers a problem-structuring approach designed
for situations involving multiple worldviews and ambiguous problem definitions [2, 3].
Rather than seeking immediate technical solutions, SSM emphasizes learning, the
exploration of meanings, and the construction of conceptually coherent models of



purposeful human activity. These features make SSM particularly suitable for analyz-
ing organizational challenges in public health systems, where governance structures,
institutional missions, and professional cultures interact dynamically.

Although SSM has been applied in healthcare settings internationally, its doc-
umented use in structuring complex organizational challenges within the Brazilian
public health system remains limited. Empirical applications of problem-structuring
methods in low- and middle-income countries are still under-represented in the liter-
ature [4, 5]. By applying SSM to surgical waiting list management in a large federal
orthopedics hospital, this study aims to contribute both empirically and methodologi-
cally. Empirically, it provides an in-depth analysis of the institutional tensions shaping
access to elective orthopedic surgery within the SUS. Methodologically, it illustrates
how SSM can be operationalized in a resource-constrained, federative health system
characterized by overlapping responsibilities and political pressures.

The objective of this study is therefore to structure the problem of surgical wait-
ing list management at INTO using Soft Systems Methodology, identifying dominant
worldviews, institutional tensions, and feasible pathways for systemic improvement. In
doing so, the research seeks to provide a foundation for future decision-support tools
and quantitative modeling initiatives, while reinforcing the relevance of qualitative
systems approaches in health services research.

1.1 Literature Review

The Unified Health System (SUS), created more than three decades ago, is one of the
largest publicly funded health systems in the world [6, 7]. It significantly expanded
universal access to healthcare and contributed to improvements in several population
health indicators. However, its sustainability faces increasing pressure, particularly
in guaranteeing access to specialized services such as orthopedics and traumatology.
Long waiting lists for consultations, diagnostic examinations, and surgical procedures
remain one of the principal bottlenecks in service delivery, with direct consequences
for patient recovery and social and productive reintegration [8, 9].

The relevance of orthopedics and traumatology extends beyond the Brazilian
context. Musculoskeletal disorders account for a substantial proportion of Disability-
Adjusted Life Years (DALYs), Years Lived with Disability (YLDs), and Years of Life
Lost (YLLs) worldwide. They affect hundreds of millions of individuals and represent
one of the greatest demands for specialized care across health systems [10-12].

Rising life expectancy, the growing prevalence of chronic conditions, and the
increasing incidence of trauma and accidents have intensified the demand for ortho-
pedics services. Consequently, waiting times for complex elective procedures, such
as arthroplasties and spinal surgeries, have lengthened in many settings. Prolonged
waiting periods are associated with increased pain, functional decline, psychological
distress, and deterioration in quality of life [11, 13, 14].

Within this scenario, referral centers in orthopedics face significant challenges in
surgical waiting list management. These challenges are characterized by the absence
of consensus regarding causes and solutions, incomplete or inconsistent data, and
competing stakeholder priorities. Furthermore, overlapping responsibilities among gov-
ernmental entities, resource constraints, and institutional pressures for transparency



and equity contribute to the complexity of the problem. Addressing such issues
requires structured and participatory approaches capable of accommodating multiple
perspectives.

From a theoretical standpoint, General Systems Theory [15] provides a foun-
dational framework for understanding complex and interdependent organizational
phenomena. By emphasizing systemic interrelations rather than linear cause-effect
relationships, it supports the analysis of dynamic interactions, feedback loops, and
emergent behaviors. Building on these principles, several Problem Structuring Meth-
ods (PSMs) have been developed to address messy problems involving multiple
stakeholders, conflicting objectives, and uncertainty [16].

Among these approaches, Soft Systems Methodology (SSM) [2], Strategic Options
Development and Analysis (SODA) [17], System Dynamics [18], and the Complex
Holographic Assessment of Paradoxical Problems (CHAP2) [19] illustrate different
ways of addressing organizational complexity. SSM, in particular, employs conceptual
models to explore alternative worldviews, enabling stakeholders to negotiate meanings,
surface implicit assumptions, and identify feasible and desirable changes [3].

The application of SSM has been documented in various international healthcare
contexts [5, 20, 21] and, to a lesser extent, in Brazil [22, 23]. These studies demonstrate
the flexibility of SSM in both qualitative and mixed-method designs and highlight its
potential to support organizational learning and service improvement.

Nevertheless, empirical applications of SSM in low- and middle-income countries
remain relatively limited and geographically concentrated. A review of 113 peer-
reviewed publications by Van de Water et al. (2007) identified a predominance of
applications in high-income countries, with only a single documented case in Brazil at
that time [4]. Similarly, the scoping review by Augustsson et al. (2020) did not iden-
tify Brazilian healthcare studies applying SSM [5]. More recently, Shafaghsorkh and
Ayough (2022), in a systematic review of 69 empirical healthcare studies, reported
that applications in low- and middle-income countries remain scarce and dispersed,
with only two studies conducted in Brazil [24].

Despite its long-standing theoretical development, the use of SSM as a structured
approach to analyzing complex organizational challenges in public health systems such
as the SUS remains under-explored. This gap is particularly relevant in contexts char-
acterized by federative governance structures, resource limitations, and high demand
for specialized care. By examining surgical waiting list management in a large federal
orthopedics hospital, this study seeks to address this gap and extend the empirical
literature on the use of problem structuring methods in resource-constrained health
systems.

2 Methods

2.1 Study design

This study adopted a qualitative case study design grounded in Soft Systems Method-
ology (SSM) to structure a complex organizational problem in a large public hospital.



The research was conducted at the National Institute of Traumatology and Orthope-
dics (INTO), a federal referral center for orthopedics within Brazil’s Unified Health
System (SUS).

Surgical waiting list management at INTO was identified as a complex organiza-
tional challenge due to the involvement of multiple stakeholders (orthopedic surgeons,
nurses, administrators, regulators and senior managers), technical constraints (avail-
ability of operating rooms, beds, equipment and staff), and institutional pressures for
efficiency, equity and transparency.

2.2 Application of Soft Systems Methodology

The application of SSM followed an adapted version of the framework proposed by
Checkland and Poulter [3], structured into six interrelated stages:

1. Exploration of the unstructured situation: Identification of sectors directly and
indirectly involved in surgical waiting list management, highlighting multiple per-
spectives and potential areas of conflict. At this stage, two preliminary visual
representations were developed: a conceptual map of the initial problem situa-
tion and a diagram of the organizational units selected for interviews and their
relationships.

2. Expression of the problem situation: Development of graphical representations
based on interviews, document analysis and observations. These included a rich pic-
ture synthesizing stakeholders’ perspectives and a flowchart of the patient journey
through the surgical pathway. These representations captured actors, information
flows, operational bottlenecks, critical decision points and external influences.

3. Formulation of root definitions and CATWOE analysis: Alternative root defini-
tions were developed to reflect distinct worldviews concerning surgical waiting list
management. Each root definition was structured using the CATWOE mnemonic
(Customers, Actors, Transformation process, Weltanschauung, Owners and Envi-
ronmental constraints).

4. Construction of conceptual models: Based on the root definitions, conceptual mod-
els of purposeful activity were constructed to represent logically coherent systems
aligned with each worldview.

5. Comparison of conceptual models with perceived reality: The conceptual models
were systematically compared with empirical data obtained from interviews and
institutional documents in order to identify gaps, tensions and areas for potential
improvement.

6. Identification of desirable and feasible changes: From this comparison, proposals
were formulated that were considered both systemically desirable and culturally
feasible within the institutional context.

2.3 Data collection

Data collection took place between March and October 2024 and included 22 semi-
structured interviews with professionals at INTO. Participants comprised orthopedic
surgeons, nurses, administrative coordinators and senior managers involved directly
or indirectly in surgical waiting list management.



The interviews explored participants’ perceptions, experiences, challenges and sug-
gestions regarding waiting list processes, prioritization criteria, interdepartmental
coordination and interactions with the broader SUS network. Two semi-structured
interview guides were developed specifically for this study, one for the heads of the
Specialized Care Centers and one for the remaining participants. Neither has been
published elsewhere, and English versions of both are provided as Additional file 1.
All interviews were audio-recorded with consent, transcribed verbatim and analyzed
qualitatively to identify recurrent themes, convergences and divergences.

Documentary sources included internal regulations, management reports,
flowcharts, and planning documents related to surgical production and waiting list
monitoring. In loco observations were conducted to contextualize organizational
processes and workflow dynamics.

2.4 Data analysis and validation

The analysis was iterative and interpretive, consistent with SSM principles [3]. Inter-
view transcripts and documentary materials were synthesized into visual artifacts (rich
picture and patient flow diagram) and explanatory tables highlighting convergent and
divergent viewpoints.

To enhance analytical rigor, data were collected from multiple professional groups
and hierarchical levels within the organization. Emerging interpretations were dis-
cussed among members of the research team to reduce individual bias and improve
credibility [5]. The resulting conceptual model was grounded in empirical findings and
iteratively refined during the comparison stage.

3 Results

SSM was applied as a problem structuring and organizational learning approach rather
than as an evaluative or optimization tool. The objective was to make explicit the insti-
tutional complexity surrounding surgical waiting list management and to explore the
multiple perspectives shaping managerial practices. The findings are presented in four
interrelated components: institutional context, synthesis of qualitative data, formula-
tion of root definitions and CATWOE analyses, and development of the integrated
conceptual model.

3.1 Institutional context and preliminary analysis

An initial interview with the hospital’s General Management was conducted in order
to obtain a preliminary understanding of the problem situation. Drawing on this inter-
view, a conceptual map was constructed to represent the initial framing of surgical
waiting list management (Figure 1). The map was structured as propositions linking
concepts through explicit relating phrases, following the concept mapping approach
proposed by Novak and Catias [25]. This preliminary representation supported the
selection of interview participants and guided the development of more detailed visual



artifacts in later stages of the study. It also informed the subsequent analysis of insti-
tutional documents related to waiting list monitoring and surgical production, which

expanded this perspective.
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Fig. 1 Conceptual map of the preliminary analysis of surgical waiting list management.

INTQO’s mission extends beyond surgical and outpatient care. The institution is also
responsible for professional training, research activities, and contributions to public
policy in musculoskeletal health. This multifaceted role, combined with its operational
capacity, positions the hospital as a national reference center within the SUS and a
member of the International Society of Orthopaedic Centers (ISOC), which brings
together the 24 leading orthopedic centers worldwide [26].



The hospital structure is highly complex, comprising 321 beds, 21 operating rooms,
and 40 outpatient care rooms. It is organized into thirteen Specialized Care Cen-
ters (SCC), each responsible for a specific orthopedic sub-specialty. Each SCC has
its own outpatient, diagnostic, and surgical resources. Surgical waiting lists are struc-
tured according to these centers and further subdivided by procedure type and clinical
condition.

More than 200 distinct waiting lists coexist within the institution. While this
arrangement seeks to prioritize progressive diseases and differentiate clinical condi-
tions, it also generates managerial fragmentation and coordination challenges.

Since its creation, INTO has been among the first institutions in Brazil to imple-
ment publicly available surgical waiting lists, a practice that has informed similar
initiatives in other areas of the health system. Managing these lists requires balancing
numerous resources and decisions, given that procedures vary in complexity, duration,
and recovery needs (including intensive care units and ward stays).

For the research, interviews were conducted with the heads of SCC whose wait-
ing lists exceeded three years. These SCC are monitored by the Strategic Planning
Coordination and by the Waiting List Monitoring Committee. These SCC use a tool
known as the Surgical Menu (carddpio cirdrgico), which suggests a monthly volume
of procedures for each specialised centre in order to reduce waiting times, focusing on
centres whose lists exceed three years. The suggested volumes are derived from quali-
tative criteria, such as the waiting time of the last patient on the list and the rate of
new entries, classified as low, medium or high.

The organizational units selected for interview and their hierarchical relation-
ships are illustrated in Figure 2. This representation clarifies the interaction between
strategic, tactical and operational areas directly involved in surgical waiting list
management. Table 1 summarizes the profile of the interviewees.

3.2 Synthesis of qualitative data and expression of the
problem situation

Interview transcripts and documentary analysis were synthesized into a rich picture
representing the multiplicity of views, conflicts, information flows and institutional
tensions identified across stakeholders (Figure 3). The rich picture highlights the
coexistence of different interpretations of the waiting list problem, the difficulty in
managing internal processes, the absence of clearly defined roles in certain decision
points and barriers in communication and organizational culture.

The rich picture consists of a graphic representation containing the main actors
involved and highlighting key aspects of the problem based on adapted striking state-
ments. The rich picture was complemented with Table 2, which allows for a more
detailed understanding of the interviewees’ discourses and their convergences and
divergences. These categories correspond to the principal themes represented in the
rich picture.

The second analytical artifact focused on the elective surgical pathway. A detailed
flowchart was developed to describe the patient journey from entry into the health
system to post-operative monitoring (Figure 4). This representation enabled identifi-
cation of operational bottlenecks, communication failures and cumulative delays across
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stages of care. The stages and associated criticisms identified in the interviews are
summarized in Table 3.

3.3 Root definitions and CATWOE analyses

This synthesis enabled the formulation of root definitions and CATWOE analyses,
following the Soft Systems Methodology (SSM) framework, capturing different world-
views regarding the function and purpose of surgical waiting list management [3].



Table 1 Professional background and institutional position of interview participants
(interviews conducted between March and October 2024)

1D Professional Background Institutional Position Length of
experience
at  INTO
(years)
1 Health Administrator Director of Strategic Planning 1
2 Lawyer Director of Legal Services 15
3 Orthopedic Surgeon Director of Clinical Care 20
4 Orthopedic Surgeon Head of Medical Services 20
5 Orthopedic Surgeon Care Manager Advisor 19
6 Nurse and Production Clinical Operations Specialist 11
Engineer
7 Social Worker Clinical Operations Specialist 11
8 Nurse Head of Waiting List Management 18
9 Nurse Head of Internal Regulation 18
10 Nurse (Hemotherapy Spe- Head of Clinical Support Services 14
cialist)
11 Nurse Head of Inpatient Unit 18
12 Psychologist and Public Director of Administration 1
Policy Analyst
13 Nurse Head of Nursing 17

Head of Orthopedic Services and Shoulder 21
and Elbow SCC Manager

14 Orthopedic Surgeon

15 Nurse Nursing Unit Manager (Specialized Care 24
Centers)
16 Nurse Surgical Center Manager 18
17 Orthopedic Surgeon Trauma SCC Manager 20
18 Orthopedic Surgeon Knee Surgery SCC Manager 19
19 Orthopedic Surgeon Spinal Disorders SCC Manager 14
20 Orthopedic Surgeon Hip Surgery SCC Manager 22
21 Pediatrician Hospital Director 19
22 Orthopedic Surgeon Director of Teaching, Research and Inno- 14
vation

Stakeholders expressed distinct perspectives: some emphasized INTO’s role as a ser-
vice provider for the population; others highlighted its function as a teaching and
research center; and others focused on its integration with the broader SUS network.
Recognizing these perspectives is essential for developing systemic solutions that are
both desirable and feasible [27].

These three perspectives, summarized in Table 4, reflect paradigmatic tensions
and highlight the complexity of managing surgical waiting lists within the institution.
Their coexistence generates conflicts that manifest at multiple levels of organizational
operations and strategy.

The first perspective prioritizes internal efficiency, focusing on maximizing surgical
production, reducing waiting times, and optimizing processes. This view reflects pres-
sure to meet production targets and the perception of INTO as a surgical provider.
However, this emphasis on productivity can conflict with the institution’s broader
mission as a center of excellence in teaching and research.
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The second perspective understands the waiting list as a systemic issue that
extends beyond INTO’s boundaries, requiring coordination among federal entities and
clearer definition of roles within the SUS network to promote equity and transparency
[8]. Tensions arise from the perception that INTO absorbs responsibilities from the
external network, such as medium- and low-complexity cases, trauma referrals, and
judicialized demands (right-to-health litigation, whereby patients obtain court orders
granting access to services when administrative channels fail[28]) without adequate
coordination. This dynamic often positions the institution as a passive recipient of
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Table 2 Key aspects of surgical waiting list management: convergences and divergences across

stakeholders

Dimension

Convergences

Divergences

Nature of the wait-
ing lists and patient
vision

Institutional mission

Human resources and
organizational  cul-
ture

Tactical management
and internal pro-
cesses

Relationship with the
SUS network

The problem is recognized
as multifactorial and socially
impactful, involving multiple
stakeholders and gaps in data
quality and integration. This
problem negatively impacts
the institution’s image.

INTO is widely perceived as a
high-volume surgical provider
and a reference center in com-
plex orthopedic and trauma
cases.

Staff shortages, especially in
nursing, are considered a pri-
mary constraint on productiv-
ity.

Fragmentation and communi-
cation gaps between depart-
ments are broadly acknowl-
edged. The need for trans-
parent prioritization criteria is
widely recognized; the surgi-
cal menu is seen as an impor-
tant reference tool. Patient
discharge management is a
recognized bottleneck, hinder-
ing bed turnover.

Strong  external  pressure
from municipal, state, and
federal regulators shapes
surgical waiting list man-

agement. Judicialization and
urgent trauma referrals dis-
rupt elective scheduling by
reallocating limited resources.
These dynamics indicate that
the waiting list problem is
not solely institutional, but
reflects broader governance
constraints within the health
system.

Divergence regarding the origin of the
problem: some view it as an institu-
tional liability; others interpret it as
a systemic deficiency of the SUS net-
work.

Tension between prioritizing pro-
duction targets and emphasizing
research, teaching, high-complexity
care, and policymaking.

Divergent views on managerial open-
ness to change and professional resis-
tance within leadership positions.

Some perceive improvements in coor-
dination; others report persistent
siloed practices and limited informa-
tion sharing. Criticism of inconsistent
application of the surgical menu and
subjectivity in scheduling decisions.

The implementation of a single, state-
regulated waiting list is advocated as
a solution to much of the problem,
promoting transparency and orga-
nization. However, this proposal is
controversial, raising concerns about
the loss of patient-institutional ties
and the lack of coordination within
the SUS network to support such a
change.

external pressures, contributing to operational strain and a negative public image. In
addition, the absence of clear national policies regarding the role of federal institutes
further reinforces this ambiguity.

The third perspective emphasizes a primary focus on research, teaching, and highly
complex procedures, aiming to generate knowledge and innovation. The tension lies in
the difficulty of reconciling high surgical volume with scientific excellence in the mus-
culoskeletal field, as intensive waiting list management can limit the time and resources

12
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Table 3 Elective surgical pathway, processes, and associated criticisms and impacts

Description

Criticism and Impacts

Stage
1. Entry into the
Health System

(before INTO)

2. First consultation
and placement on the
waiting list

3. Preoperative
preparation

4. Swurgical prepara-
tion and scheduling

5. Hospitalization,
surgery and post-
operative care

6. Patient’s status

7. Monitoring and
learning

The patient can access INTO through three main
channels: (i) medical referral through primary care or
emergency services, regulated at the state level; (ii)
referral through national high-complexity pathways, in
cases of interstate access; and (iii) emergency refer-
ral (trauma), in which the patient is directly referred
for hospitalization and surgery following an accident or
severe trauma.

The patient attends an initial consultation at INTO,
and a medical record is created. The orthopedic surgeon
assesses the clinical condition and determines whether
surgery is indicated. When indicated, the patient is allo-
cated to a specific waiting list, divided by SCC, such as
knee, spine, hip, and others.

The patient initially remains in the “Request” status.
When called, preoperative tests are performed, and the
patient moves to the “Exams” status. If clinical or social
issues are identified, the patient is transferred to the
“Pending” category. Communication is primarily con-
ducted by telephone.

Once pending issues are resolved, the patient is classi-
fied as “Ready.” Management uses the surgical menu
as a reference for prioritization. The surgical schedule
is defined by the heads of the SCC, with multidisci-
plinary participation. Cases involving referred trauma
and those under legal action are frequently prioritized.
The patient is admitted the day before surgery. The
procedure is performed, and after discharge, the patient
must be formally referred back to the primary care net-
work. The patient is removed from the waiting list only
after the procedure is completed. In case of cancella-
tion, the patient returns to the “Surgery Rescheduled”
status.

Patients may assume different statuses throughout
the waiting period: Request, Exams, Pending, Ready,
Surgery Rescheduled, Letter (formal notification due to
lack of contact), Not Located, and Inactive (requiring
reassessment for reactivation).

INTO collects management data related to surgical pro-
duction, patient flow, and waiting list dynamics.

Waiting times in this initial stage can exceed three
years depending on the specialty, increasing total time
to surgery. The expansion of initial consultation capacity
increases internal demand, generating overload and long
waiting lists. Patients referred via trauma pathways tend
to compete with elective cases for the same resources.

Lack of objective criteria for defining waiting lists leads
to heterogeneity among surgeons. Possible distortions in
referral flows and accumulation of non-prioritized cases.
Establishment of institutional ties and expectation of
guaranteed surgery.

Many patients present with expired or inadequate tests.
Nurses within the SCC are overloaded, limiting patient
monitoring. Inadequate preparation leads to surgical can-
cellations and rework.

The surgical menu is not consistently applied as a practical
standard. The large number of waiting lists makes man-
agement difficult. Procurement and material acquisition
constraints limit execution. Trauma demand consumes
significant resources, compromising elective flow. External
interference also influences prioritization decisions.

Low bed turnover, particularly for patients from other
regions. The external network is insufficient to support
post-operative care. The surgical center is underutilized,
with approximately half of the rooms in operation. Medi-
cal managers are overloaded with administrative tasks.

Follow-up depends heavily on patients maintaining
updated contact information. Communication gaps gen-
erate inconsistencies in the waiting list, prolong waiting
times, and contribute to a perceived sense of abandon-
ment.

Available data are underutilized in decision-making.
There are no consistent indicators to monitor quality of
life or long-term patient outcomes.




available for academic activities. Furthermore, an internal productivity-oriented cul-
ture, combined with limited funding mechanisms, constrains the ability of professionals
to dedicate efforts to research and teaching.

These differences are further exacerbated by fragmented processes, communication
failures, shortages of human and material resources, and subjectivity in prioritiza-
tion criteria across more than 200 waiting lists. Together, these tensions highlight
the need for an integrated approach that not only proposes technical solutions, but
also addresses the political, cultural, and structural dimensions of the problem [1].
They were formalized through root definitions and structured using the CATWOE
mnemonic, as presented in Table 5.

Table 4 Dominant worldviews and their main tensions

Worldview

Based on

Main tension

1. Surgical Executor
2. SUS Network Actor

3. Center of Excellence

Internal efficiency and pressure
for production

Systemic problem, federative
articulation

Focus on research,
and high complexity

teaching

Maximizing surgeries vs. insti-
tutional mission
Centralization vS. co-
responsibility

Mass production vs. technical
excellence

3.4 Integrated Conceptual Model, Comparison with Reality,
and Proposed Changes

An integrated conceptual model was developed to reconcile the three dominant world-
views. Rather than privileging one perspective, the model proposes a sequence of
interdependent activities designed to align operational efficiency, network coordination
and institutional mission (Table 6).

The proposed model seeks to reconcile three distinct worldviews regarding the
role of INTO. While the emphasis on efficiency and productivity can lead INTO to
be seen solely as a high-volume executor, the systemic network view emphasizes the
sharing of responsibilities, and the academic and scientific view advocates a focus on
high complexity, innovation, and knowledge. The proposed conceptual model was then
compared with reality, a critical moment advocated by the SSM methodology [3]. A
dialogical analysis was conducted to identify gaps, paradoxes, and opportunities for
desirable, feasible, and conciliatory change.

Mapping of waiting lists (stage 1) responds to both the executor’s needs and the
network’s vision, aiming to identify bottlenecks by specialty. In practice, this function
is compromised by fragmentation across many waiting lists and inconsistent insertion
criteria. Calculating operational efficiency (stage 2) provides quantitative evidence to
guide decisions, avoiding a purely political or opinionated worldview, creating common
ground between internal efficiency and external coordination. Current indicators are
underutilized and poorly standardized [26].
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Table 5 Comparative CATWOE analysis of dominant worldviews

Element Surgical Executor SUS Network Actor Center of Excellence
Customers Patients on the surgical waiting list =~ SUS patients across the country, espe-  Patients with highly complex cases,
awaiting elective procedures cially those requiring high-complexity = researchers, specialists, the scientific
care community, and the SUS
Actors INTO’s medical, nursing, techni- INTO, state and municipal managers, Researchers, professors, managers,
cal, and administrative coordination national regulatory bodies, and the and specialized clinical staff at INTO
teams Ministry of Health
Transformation Conversion of a long, disorganized From a fragmented and centralized From a hospital focused on mass sur-
waiting list into one managed accord-  waiting list at INTO to an articulated gical production to a specialized cen-
ing to the hospital’s optimized produc-  network model with shared responsi-  ter of technical excellence, professional
tion capacity bilities across the SUS training, and innovation
Worldview Surgical efficiency and productivity = The waiting list is a symptom of a sys- The burden of mass waiting list man-
are the primary means to resolve the temic problem that requires federative agement distances INTO from its
waiting list problem and improve the coordination, effective regulation, and institutional mission; the focus should
institution’s public image a clear definition of roles within the be on research, high-complexity care,
SUS network and knowledge generation to produce
greater systemic value
Owners Hospital Director and Director of Ministry of Health, Director of Strate-  Ministry of Health and Director of
Clinical Care gic Planning, and state and municipal = Teaching, Research and Innovation
regulatory bodies
Environmental Budget constraints, staff shortages, Fragmentation of the SUS, limited Political pressures, judicialization, a
constraints slow procurement processes, and judi- federative coordination, and political — productivity-oriented organizational

cial interference in scheduling

and institutional resistance to role
redistribution

culture, and the absence of public
policies that support research and
high-complexity specialization




Table 6 Integrated conceptual model for surgical waiting list management

Stage Activity Dominant logic Purpose

1 Mapping of waiting lists Executor / Network Identify bottlenecks
and surgical production

2 Measurement of opera- Executor Establish performance
tional efficiency indicators baseline

3 Definition of transparent Executor / Network Standardize decision-
prioritization criteria making

4 Capacity planning and Executor Align resources with
monthly targets demand

5 Coordination with SUS  Network Reduce fragmentation
regulatory bodies

6 Development of allocation  Executor Support data-informed
tools scheduling

7 Scenario simulation mod- Excellence / Execu- Assess strategic alterna-
elling tor tives

8 Continuous dashboard  Executor Enable managerial feedback
monitoring

9 Training and protocol Excellence Reduce variability
standardization

10 Integration of patient per-  All logics Incorporate user-centred
spective indicators

11 Knowledge production and  Excellence Strengthen institutional
dissemination mission

Defining prioritization criteria (stage 3) strengthens the role of the executor and
paves the way for the transparent practices required by the SUS network, seeking to
establish more objective rules (waiting time, clinical severity, risk of functional loss).
In practice, formal instruments are only partially applied, allowing tacit decisions
that fuel disputes between sectors. Capacity planning (stage 4) strengthens the oper-
ational logic, supported by efficiency metrics and the prioritization criteria previously
established, allowing greater balance in the use of human and material resources.

Coordination with the SUS network (stage 5) is essential to achieve better perfor-
mance as a surgical provider and a more positive institutional image. Even if INTO
cannot directly redistribute cases, clearly defining responsibilities helps reduce over-
load, aligning the provider’s perspective with that of the network. The surgery resource
allocation tool (stage 6) and the scenario simulator (stage 7) aim to increase efficiency
and assess the impact of different decisions, reinforcing both the provider’s and the
center of excellence’s perspectives. However, these steps depend on reliable data input
and workforce commitment.

Dashboard monitoring (stage 8) integrates day-to-day management, providing
transparency and fostering more practical and visual management, an aspect valued
across all perspectives. Training for technical protocols (stage 9) aims to profession-
alize practices, reduce variability, and strengthen patient safety, though these actions
compete with an overloaded operational schedule and limited capacity for ongoing
training. Integrating the patient perspective (stage 10) proposes systematically incor-
porating user experience and preferences into the process. Currently, this dimension
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is poorly operationalized, with a shortage of experience metrics and limited patient
participation in governance bodies.

Knowledge production and dissemination (stage 11) consolidates the center of
excellence’s identity, connecting clinical practice with scientific production and innova-
tion. Although the institute generates a wealth of data, the systematic transformation
of these inputs into applied evidence and public policy documents is still in its early
stages. Thus, the model functions as a dynamic cycle (Figure 5), in which each per-
spective finds its place without detracting from the others. Tensions remain, but
the interconnected sequence and integration of quantitative and qualitative tools can
enable INT'O to advance toward more balanced, sustainable, and transparent solutions
2, 3].

1. Mapping of waiting
lists and surgical
production

2. Measurement of
operational efficiency
Knowledge cti indicators
and dissemina

3. Definition of

transparent prioritization

perspective criteria

Integrated conceptual model
for surgical waiting list management

Training and protocol p: p! g
standardization monthly targets

regulatory bodies

7. Scenario sil i | 6.D P of
modelling allocation tools

(O Surgical Executor (O sus Network () Centre of Excellence () All logics

Fig. 5 Integrated conceptual model for surgical waiting list management as a cycle of interdependent
activities.
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4 Discussion

This study applied Soft Systems Methodology (SSM) to structure the complex orga-
nizational problem of surgical waiting list management in a large federal orthopedics
hospital within Brazil’s Unified Health System (SUS). The findings indicate that pro-
longed waiting lists cannot be understood solely as a matter of operational inefficiency.
Rather, they emerge from the interaction between institutional mission, federative
governance structures, professional cultures and structural resource constraints [1, 27].

The identification of three dominant worldviews (Surgical Executor, SUS Network
Actor and Center of Excellence) reveals that tensions in waiting list management are
not merely technical but paradigmatic. Each perspective embodies a distinct definition
of organizational purpose and performance. The Surgical Executor logic prioritizes
throughput, operating theater utilization and reduction of waiting times. The SUS
Network perspective emphasizes coordination, equity and shared responsibility across
levels of care [8]. The Center of Excellence worldview prioritizes high-complexity pro-
cedures, research and training. These perspectives coexist within the same institution,
generating structural ambiguities in prioritization criteria, allocation of resources and
strategic planning.

The findings align with international literature indicating that waiting lists in
public health systems are rarely attributable to a single bottleneck. Instead, they
reflect systemic interdependencies between referral pathways, regulatory mechanisms,
workforce capacity, procurement processes and governance arrangements [11, 13, 14].
In the present case, the existence of more than 200 waiting lists illustrates an attempt
to refine prioritization but simultaneously increases fragmentation and managerial
burden. This dual effect underscores the paradoxical nature of organizational solutions
in complex systems [27].

From a governance standpoint, the study highlights the implications of federative
organization within the SUS. Overlapping responsibilities between federal, state and
municipal authorities contribute to ambiguity regarding accountability for elective
backlogs [6, 7]. Judicialization and trauma referrals introduce additional exogenous
pressures that disrupt planned surgical production. These dynamics demonstrate how
institutional context reshapes operational capacity, reinforcing the need for systemic
rather than purely local interventions.

Methodologically, this research contributes to the relatively limited empirical liter-
ature on the application of SSM in low- and middle-income health systems. Although
most documented applications originate from high-income settings, particularly the
United Kingdom, this study provides empirical evidence of SSM’s usefulness in con-
texts characterized by resource constraints, bureaucratic complexity, and overlapping
governance structures [4, 5, 24]. While SSM has been extensively discussed as a prob-
lem structuring approach, documented applications in resource-constrained public
hospital environments remain scarce [2, 3]. The study demonstrates how SSM can make
explicit competing institutional logic and facilitate structured comparison between
conceptual models and organizational reality [20, 21]. By doing so, it provides a trans-
parent framework for identifying changes that are not only technically desirable but
culturally feasible.
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The integrated conceptual model proposed does not advocate a single prescriptive
solution. Instead, it articulates complementary activities aimed at reconciling opera-
tional efficiency, network coordination, and academic mission. By linking qualitative
problem structuring with the prospect of quantitative modeling tools, such as opti-
mization algorithms and simulation models, the study establishes a bridge between
organizational diagnosis and decision-support development [26]. This integration is
particularly relevant in health services research, where technical modeling detached
from institutional realities often fails to achieve sustainable impact.

From a managerial perspective, the findings suggest that improving surgical wait-
ing list management requires simultaneous action at multiple levels. Transparent and
standardized prioritization criteria are necessary to enhance legitimacy and reduce
discretionary scheduling [11]. Strengthened coordination with regulatory bodies is
essential to mitigate fragmentation within the SUS. Moreover, systematic use of per-
formance dashboards and patient-centered indicators may improve accountability and
organizational learning. Importantly, clarifying the institutional mission (whether pri-
marily production-oriented, network-coordinated or excellence-driven) emerges as a
strategic prerequisite for coherent decision-making.

However, it is important to note that this study has limitations, which should be
considered when interpreting its findings. First, participatory workshops, frequently
recommended in SSM applications, were not conducted. Data were obtained through
22 semi-structured individual interviews spanning professional categories and hierar-
chical levels. The reliance of problem structuring methods on face-to-face workshops
has itself been questioned, on the grounds that convening stakeholders is difficult to
organize and tends to restrict participation to a narrow cross-section of the organiza-
tion [29]. The trade-off is that meanings were negotiated analytically by the research
team rather than directly among stakeholders, which limits collective learning [30].

Second, the study was conducted in a single institution. INTO concentrates the
features that make waiting list management difficult: a federal referral center receiving
patients from across the country, thirteen specialized care centers, more than 200
parallel waiting lists, and the concurrent pressure of elective demand, trauma referrals
and litigation. The mechanisms identified, competing institutional logics, ambiguity of
responsibility under federative governance and the displacement of elective capacity by
exogenous demand, are analytically transferable to referral centers under comparable
governance arrangements, although the magnitudes reported are not generalizable.

Third, the study is primarily qualitative and the integrated model was not empiri-
cally tested. Conceptual models in SSM are devices for structured debate rather than
validated representations of the system, and their contribution is therefore not mea-
surable by the criteria usually applied to quantitative models. Connell’s reflections on
an apparently unsuccessful SSM-based implementation illustrate how contested the
evaluation of this kind of interventions remains. Establishing whether the eleven activ-
ities proposed here reduce waiting times would require quantitative instruments fed by
institutional data, together with longitudinal follow-up, which lies beyond the scope
of problem structuring [31].
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5 Conclusions

In conclusion, surgical waiting list management within a large public orthopedics hos-
pital in the SUS represents a complex organizational challenge shaped by competing
institutional logics, federative governance constraints and resource limitations [1]. By
applying Soft Systems Methodology, this study made explicit the structural tensions
underlying managerial practices and provided a coherent framework for reconciling
efficiency, equity and institutional mission [2, 3]. Beyond its empirical contribution,
the research underscores the relevance of qualitative systems approaches in health
services research, particularly in resource-constrained contexts where purely technical
interventions are insufficient [5, 24]. The integrated model developed here offers a foun-
dation for future decision-support initiatives and for more transparent, coordinated
and sustainable management of surgical waiting lists.
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