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ABSTRACT
The patient flow, referring to the movement of patients through a 
healthcare institution, is essential for resource optimization, performance 
enhancement, and satisfaction level elevation within hospitals. 
The diagnosis of this flow is pivotal as it allows the identification 
of primary management inefficiencies. This research introduces a 
methodology structured in five stages for diagnosing patient trajectory 
management, integrating strategic and operational perspectives. After its 
implementation in a General Surgery service of a second-level hospital, its 
applicability was validated. The key deficiencies detected were grouped 
into essential variables for patient flow management. This methodology 
offers a holistic approach for healthcare administrators to evaluate the 
patient’s journey within the hospital setting comprehensively.

Keywords: management diagnostics, patient flow, hospital management, 
process management, management methodology.
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RESUMEN
El flujo de pacientes, que se refiere al movimiento de estos a través de una 
institución sanitaria, es esencial para la optimización de recursos, mejora 
del rendimiento y elevación de los niveles de satisfacción en hospitales. El 
diagnóstico de este flujo es crítico, ya que permite identificar deficiencias 
primarias en la gestión. Esta investigación propone una metodología 
estructurada en cinco etapas para el diagnóstico de la gestión de 
las trayectorias de pacientes, integrando perspectivas estratégicas y 
operativas. Tras implementarla en un servicio de Cirugía General de un 
Hospital de segundo nivel, se validó su aplicabilidad. Las deficiencias 
clave detectadas se agruparon en variables esenciales para la gestión del 
flujo de pacientes. Esta metodología proporciona un enfoque holístico 
para que los administradores sanitarios evalúen, de manera integral, la 
trayectoria del paciente dentro del entorno hospitalario.
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INTRODUCTION

The quality of health services has become a necessity in government management over time, an element that has driven 
projects to develop quality based on patient satisfaction (Di Fabio et al., 2020; Salas, 2021). In this sense, healthcare 
should be understood as a public good in constant development, which influences a country's development and growth 
by contemplating social and economic aspects (Sanchez, 2017). Health services must be organized correctly to meet the 
population's expectations (Ferrer & Morejón, 2021) through a vision of processes regarding expected results.
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Hospital facilities within health services provide medical and nursing care in the specialties defined by their 
corporate purpose, work 365 days a year, 24 hours a day, and also provide inpatient, outpatient, and emergency 
services, an element that demonstrates the need for solid process management tools (Morejón, 2022). The national 
literature (Cuba) identifies contributions to improve the management of hospital organizations (Table 1), of which 
only one focuses on the management of patient trajectories (PWM) and proposes a specific procedure for the 
analysis of trajectories (Sánchez, 2023), which is taken as the primary theoretical and methodological reference.

Table 1.
Contributions to hospital management
(Author, year) Contribution
(Hernández, 2010) Contextualizes the main tools of process management for health 

services and proposes a tool to evaluate the performance of processes 
in the hospital.

(García, 2011) It proposes tools for the management of human resources with the 
objective of demonstrating their influence on the improvement of the 

quality of care.
(Delgado, 2013) Procedure for the improvement of the decision-making process by 

means of operations research tools.
(Marqués et al., 2017) Contextualizes the main elements related to the capacity from the 

strategic to the operative levels of hospital services, to plan supplies 
of medicines and medical materials.

(García et al., 2019) It focuses on a technology that allows evaluating the quality of 
warehouse management in hospitals.

(Vega de la Cruz, 2020) It proposes a set of tools to integrate the processes of the companies 
with their internal control system.

(Ramos, 2022) Proposes a model focused on evaluating the performance of teaching 
processes in medical science entities.

(Abad, 2022) Model for measuring intangible elements.
(Sánchez, 2023) Model for the management of patient flows.

Source: own elaboration.

In hospitals, patients move through the different stages of treatment to receive care (Carnota, 2016); this 
movement is known in the literature as patient flow, patient trajectory, patient movement, or patient routes. In this 
regard, Machado (2022) defines patient flow as the path (trajectory, displacement) of patients through the different 
services involved in their treatment and according to the established medical protocols, with an adequate order in 
care and optimizing waiting and stay times. The root cause of flow problems is the way they are managed. In this 
regard, Velásquez et al. (2011) identify the main problems as the accumulation of patients in corridors and on-call 
corps, long waiting times for care, and days of stay.

Consequently, for the management and improvement of patient trajectories, hospital system tools such as triage 
(Hughes & Mathai, 2023), the use of maps and signage (Pryce et al., 2021), the use of a flow coordinator (Sánchez 
et al..., 2023), and different tools from manufacturing have also been contextualized and adapted, including 
discrete event simulation models (Basaglia et al., 2022), lean manufacturing (Tlapa et al., 2020), system dynamics 
(Nazarian-Jashnabadi et al., 2023), and capacity management tools, as an expression of the deployment of operations 
management tools in the sector (Sanchez et al., 2022).

Improving TPM ensures that healthcare organizations optimize their resources during treatment (Dauncey 
et al., 2022) and alleviates the burden on staff, which brings about continuous improvement in clinical safety and 
individual patient outcomes (Brosinski & Riddell, 2020); in achieving this objective it is necessary to know the 
key variables that influence TPM, Sanchez (2023) identifies and defines seven key variables, these are: sequence 
of activities, focus on the trajectory, system capacity, service demand, computerization, staff qualification and 
contingency policy, the latter with cross-cutting nature concerning the first six.

Although tools have been developed to diagnose management or analyze flows through the hospital institution 
(Andersen, 2023; Lee et al., 2022), methodological procedures still need to be improved for specialists and staff in 
charge to identify the causes and sub-causes of management deficiencies correctly. Consequently, the objective of 
the research is to design a methodology for the diagnosis of TPM in hospitals.
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METHODS

The research is quantitative, based on an analytical, non-experimental study in a clinical-surgical teaching 
hospital in Cuba to diagnose PWM. A methodology for its analysis is proposed (Figure 1), composed of five stages; 
the first three stages will give a strategic vision of the institution, essential elements to take into account to identify 
possible origins of the flows, level of complexity, and possible stages of treatment, which in turn are of importance for 
management, and two stages that show a more operational vision of the patient's trajectory through key processes 
for management.

The research was carried out in the General Surgery service of the hospital selected as the object of study. 
Although the selection was not probabilistic, according to Gómez et al. (2022), it was recommended by the entity's 
board of directors due to the significant influence of this service on the overall performance of the institution and 
its ability to address the trajectories of both elective and emergency patients.

Source: own elaboration.
Note: the figure appears in its original language.

Description of the methodology

Stage 1. Formation of the work team

The objective was to form a work team with members from the different key result areas of the hospital 
institution, which would provide a process vision of the PWM (stage of treatment through which the patient must 
pass in the service). In their selection, their level of expertise in their task was considered; the research used the 
method proposed by Artola (2002).

The coefficient of expertise (EI) is calculated with equation 1, an indicator that depends on the level of knowledge 
(K) possessed by the members of the work team (equation 2) in terms of:

 • Theoretical or experimental knowledge (weight: 0.30),
 • Practical knowledge (weight: 0.50),

Sánchez Suárez et al.
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 • National bibliography consulted (weight: 0.05),
 • International bibliography consulted (weight: 0.05),
 • Knowledge of the problem (weight: 0.05),
 • Intuition (weight: 0.05).

Where:
 • Wj: weight of the criterion (these criteria can be modified and the weights recalculated).
 • Kc: Knowledge coefficient.
 • Ka: argumentation coefficient.
 • n: number of experts to integrate the work team.

Note: the value of K must be between 0.70 and 1.00 for the expert to be considered competent.

Stage 2. Description of the main characteristics of the hospital

The characterization of the hospital was carried out based on the 13 variables, which are contextualized in 
their application to the health services sector by Hernández et al. (2014). The variables are: limit and boundary (1), 
medium or environment (2), strategic analysis (3), processes (4), service portfolio (5), transformation (6), business 
resources (7), stability (8), results (9), feedback and control (10), flexibility (11), inertia (12) and hierarchy (13).

Stage 3. Hospital classification

Each hospital has unique characteristics determined by its profile, the services it offers, its geographic location 
-which defines its scope- and its capacity, reflected in the number of beds available to meet patient demand and 
maintain an adequate standard of service. These categories are not mutually exclusive. The critical criteria used in 
the research include profile, location, and number of beds, as these are the factors with the most significant impact 
on PWM.

Step 4. Process study

The experts used the institution's process map to select the processes to be investigated. This tool facilitated the 
visualization of the categorized processes (critical, strategic, and support) and their interconnections. This allowed 
them to identify the elements with the most significant impact on flows and to explore opportunities for integration 
and collaboration in patient care.

Once the process was selected, it was described and represented. In the research, the cross-functional diagram 
was used, which highlighted the interaction between various processes throughout the different phases of patient 
care.

Stage 5. Diagnosis of patient flows

For the diagnosis of patient flows, the TOC (Theory of Constraints) thought process was used; its thought 
process diagram is shown in figure 2.

In order to draw up the current reality tree, participatory observation of processes was used. This methodology 
made it possible to identify deficiencies linked to service flows. Once identified, their cause-effect relationships 
were analyzed. Each deficiency detected at the beginning of the tree is labeled as a ‘root cause.’ If a deficiency 
accumulates the highest number of related problems, it is called a ‘root problem.’

Methodology for the diagnosis of patient pathway management in hospitals
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Source: own elaboration.
Note: the figure appears in its original language.

The  'conflict cloud'  is a technique that, through teamwork, facilitates the resolution of conflicts identified 
as deficiencies. On the other hand, the  'future reality tree' visualizes desired or projected states achieved after 
implementing corrective actions, also known as 'injections.' This tree integrates various improvement-oriented 
techniques, procedures, and methodologies.

Several cause-effect relationships were discovered as we progressed through this stage, providing a systemic view 
of the process essential for effective management. In addition, thanks to the application of cause-effect diagrams, it 
was possible to synthesize the root causes and reorganize them according to key variables that impact TPM.

RESULTS AND DISCUSSION

The following results were obtained from the application of the proposed methodology for the diagnosis of 
PWM in hospitals:

Stage 1. Formation of the work team

The work team was structured with 10 experts and their experience was verified (Table 2).

Table 2.
Proposed team experts
No. of experts 
(Exp.)

Working 
Time (years)

Kc Ka K Competition

Exp. 1 29 1.00 0.86 0.93 Competent
Exp.  2 26 1.00 0.86 0.93 Competent
Exp.  3 11 0.86 0.90 0.88 Competent
Exp.  4 30 0.86 0.74 0.87 Competent
Exp.  5 33 1.00 0.90 0.95 Competent
Exp.  6 26 1.00 0.86 0.93 Competent
Exp.  7 46 1.00 0.88 0.95 Competent
Exp.  8 30 1.00 0.90 0.94 Competent
Exp.  9 32 1.00 0.84 0.92 Competent
Exp.  10 16 0.74 0.94 0.86 Competent

Source: own elaboration.

Stage 2. Description of the main characteristics of the hospital

Sánchez Suárez et al.
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The 13 variables for the characterization were deployed:

1. Limit and boundary: The hospital under study is public and is part of the national health system; it 
integrates the second level of care and supports the primary level; it is accredited as a science and 
technology unit.

2. Environment: It serves the population of the territory and foreigners who require care. The leading 
suppliers are wholesale drug companies, electromedical workshops, provincial health directorate, and 
logistics companies.

3. Strategic analysis: The mission, vision, and strategic objectives defined in the institution are redesigned 
based on future institutional accreditation cycles.

4. Processes: The strategic or hospital governance processes, the key or assistance processes, and the 
support processes that influence organizational functioning are defined. The main processes identified 
are hospitalization, clinical-surgical, and teaching.

5. Portfolio of services: The entity provides services in 36 specialties, including clinical, surgical, and 
emergency treatments.

6. Transformation: The transformation is developed from the fact that patients receive medical care and 
evolve or not the condition for which they demand the service.

7. Business Resources: The primary business resources are human resources (health specialists and 
support staff), financial, material, managerial, intangible and infras, and structure.

8. Stability: The hospital has stability levels of 85% and is constantly strengthening its processes.
9. Results: structured protocols, treatments, medication, food, energy, financing, and equipment.
10. Feedback and control: monitoring of strategic indicators.
11. Flexibility: The institution adapts easily to changes regulated by the health system, for which it has 

designed a risk prevention plan based on the uncertainty of demand and the food distribution and 
supply systems.

12. Inertia: continues as a leader in patient care by consolidating its processes and organizational culture.
13. Hierarchy: It is structured in three levels: management, vice management, and services or departments.

Stage 3. Hospital classification

The provincial-level, clinical-surgical teaching hospital provides outpatient, emergency, and inpatient medical 
services. It has 418 beds, of which 356 are currently in use. It has state-of-the-art equipment. Its human resources 
are in the order of 1,859, including specialists and support staff. Out of its 36 medical specialties, they function as 
teaching units. 

Stage 4. Process study

Based on the analysis of the institution's process map and after consulting with specialists, the team decided 
to focus its study on the hospitalization process, which is the central pillar of the hospital. The health statistical 
yearbooks from 2018 to 2021 were examined to choose the specific service, focusing on surgical activity (see Table 
3). The General Surgery service was chosen, which recorded 7,452 surgical interventions in 2020, equivalent to 
26.3% of the total. It is worth noting continued growth in 2018 and 2019. However, the prevalence of this service 
has always been remarkably high.

Table 3.
Analysis of surgical activity

Surgical activity
Years

2018 2019 2020 2021
Other specialties 11672 13150 7452 4982
Cardiovascular surgery, angiology and endovascular surgery 1451 482 164 36
Otorhinolaryngology 974 3596 1533 723
Orthopedics 2975 5607 1982 745
Gynecobstetrics 171 5923 2327 1322
Urology 2219 11904 7143 3033
General surgery 6152 18271 7452 2906

Source: own elaboration.

Methodology for the diagnosis of patient pathway management in hospitals
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Note: the figure appears in its original language

General surgery services have a low bed turnover and a high hospital stay associated mainly with the complexity 
of surgical procedures. This highlights the relevance of the analysis of patient trajectories. The cross-function 
diagram was used for its representation (figure 3).

Figure 3.
Cross-function diagram: General Surgery services

Source: own elaboration.
Note: the figure appears in its original language.

Sánchez Suárez et al.
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Stage 5. Diagnosis of patient flows

In a work meeting with the team of experts, a brainstorming session was held to identify the primary deficiencies, 
their cause-effect relationships, and possible future solutions based on the conception of the origin of the conflict 
(figure 4).

Source: own elaboration.
Note: the figure appears in its original language.

The root problem was identified as deficiencies in PWM in the service, and the set of causes related to it were 
prioritized based on the application of the Kendall method. Structured brainstorming sessions were conducted to 
identify sub-causes and classify them into internal and external sub-causes to the service. Using affinity diagrams, 
these causes and subcauses were related to the key variables that influence the TPM (Figure 5).

Diagnosing patient trajectories and identifying causes and subclauses that affect their efficiency made it possible 
to implement measures that optimize these trajectories. This optimization reduces waiting times and average length 
of stay, enhancing hospital performance.

In the literature, there is evidence of contributions to the diagnosis of management and analysis of patient 
trajectories. In correspondence with the research, Giron (2021) recognizes the need for the analysis of flows in terms 
of improvement; in his research, they apply as a diagnostic method the current value flow maps in an emergency 
unit of pediatric patients; in turn, Hernandez et al. (2017) perform an analysis in an emergency department from 
the application of discrete simulation techniques.

In addition to the above, Martínez and Duarte (2020) analyze a chemotherapy service in a public organization 
using mathematical modeling, research that corresponds with that of Hernández et al. (2017). These authors rely 
on mathematical simulation models to analyze and evaluate flows. These methods, although compelling, need highly 

Methodology for the diagnosis of patient pathway management in hospitals
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qualified personnel for their deployment, application, and monitoring over time.

Source: own elaboration.
Note: the figure appears in its original language.

Consequently, authors such as Torres and Velasco (2020) apply the Business Process Management (BPM) 
methodology and lean tools in order to eliminate all those activities that do not generate value in the treatment of 
the patient, a methodology that, although it takes into account process management, as in the research, does not 
show the procedure to perform this analysis from the strategic to the operational levels.

Among the positive implications for the hospital institution are:

1. It allows to optimize the capacity by reducing the patient's length of stay.
2. To count on a proactive diagnosis of the behavior of the TPM, an element that influences patient 
satisfaction, by identifying interruptions and reducing waiting times.
3. Increases collaboration between processes by showing the possibility of management from strategic to 
operational levels.
4. Increases hospital performance by focusing on the patient's trajectory and reducing the length of stay, 
elements that influence the pace of care, optimization of human resources and bed turnover levels.

CONCLUSIONS

A five-step structured methodology was developed to diagnose TPM in hospital settings. This methodology 
incorporates several tools, including a rigorous selection of experts based on verification of their expertise, process 
mapping and representation, the TOC Thought Process approach, and cause-effect diagramming. This holistic 
approach allows healthcare managers to comprehensively assess the management of patient flows, focusing attention 
on their journey through the hospital.

Practical application of the methodology in the General Surgery service confirmed its usefulness and relevance. 
The process was broken down using a cross-functional diagram, and primary deficiencies associated with PWM 
were identified using the TOC Thinking Process.

Among the study's limitations is training the selected experts to ensure familiarity with crucial flow concepts. 
This training would be essential to standardize language among team members and researchers, ensuring cohesive 
work. Future research suggests designing a training strategy and exploring additional tools for the effective diagnosis 
of PWM in hospital settings.

Sánchez Suárez et al.
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