2025; 42(3):613 anjenn SCEN.A.RI()@

Improving healthcare processes through lean methodology: the case of
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Introduction. there is an increasing need to ensure a patient-centered approach that defines the most suitable pathway for
each patient from the first contact. In the Orbetello Emergency Room (ER), a passive waiting period often occurred between
the triage phase and the blood test procedure, negatively impacting patients' length of stay in the ER. This problem led to
the development of a Lean improvement project.

Materials and Methods. a structured project was carried out following the Lean methodology, aiming to eliminate the wai-
ting time between triage and blood sampling and, consequently, reduce the length of stay in the ER.

Results: the project allowed for a reorganization of the blood testing process in the ER, reducing passive waiting times and
patients’ overall length of stay.

Discussion: to improve the quality of care provided in the ER, it is essential to rethink the organization of processes to redu-
ce waiting times and waste, placing the patient at the center of the organizational structure.

Conclusions: the implemented Lean project fostered greater awareness among the entire ER medical and nursing team
about the importance of continuously working on and revising processes for ongoing improvement.
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Introduction

Around the world, emergency departments are characterized by
overcrowding and excessive waiting times. Additionally, these
delays significantly increase patient mortality and result in
inefficient use of resources, compromising both employee and
patient satisfaction.! Overcrowding is also linked to an increase in
the number of patients leaving without being seen by a physician.?
The multidimensional nature of emergency department
overcrowding has made it difficult to design interventions that
address its many stress factors.

These challenges have prompted institutions and healthcare
professionals to seek new care models capable of initiating early
patient management from the moment of arrival and actively
utilizing waiting times.*

Protocols for diagnosis or treatment initiated by nurses before
physician evaluation have been suggested as a potential strategy to
improve patient flow.> Many emergency departments have
introduced a physician into the triage phase or implemented
predefined tests that can be ordered by triage nurses based on the
patient’s main symptom. These interventions aim to shorten process
times and reduce the Length Of Stay (LOS) in the emergency
department.? Overall, actions should be aimed at streamlining the
care process and facilitating a timely transition out of emergency
care to ensure effective and prompt treatment and admission.®

As established by Regional Decree No. 806 of 24-07-2017,
every emergency department must implement specific
organizational measures to strengthen the triage point and
evaluation/treatment areas in order to handle situations of high
influx.”

Triage is the most critical clinical risk management tool in
emergency departments.® The comprehensive evaluation of the
patient should generally not exceed five minutes for adults, while
pediatric patients may require additional time.’

There is an increasing need to define the most appropriate
pathway for each patient from the first point of contact, to ensure
effective management of the full spectrum of cases, improve internal
flow, and enhance user satisfaction.'?

The application of Lean principles in healthcare dates back to
the late 1980s. At the core of Lean philosophy is the concept of
value, defined as everything the customer is willing to pay for.!!

Lean is considered a quality improvement method. Its key
element is the elimination of waste by identifying non-value-adding
activities, such as waiting times. This organizational philosophy
emphasizes identifying the root causes of delays or problems using
a bottom-up approach that facilitates understanding. In emergency
departments, this includes queues, delays in clinical assessments or
lab results, and transport to radiology. Since 2005, Lean has been
applied globally to address hospital departmental issues and
improve care delivery performance and process efficiency.!?

Various authors report evidence of lean management
applications in emergency departments, showing improved patient
flow and efficiency, reduced waiting times and waste, increased user
satisfaction, and enhanced continuous improvement strategies as
key elements of change.'>!s

In healthcare, two types of variability are recognized: i) natural
variability: inherent and unavoidable, linked to the nature of
healthcare activities (diversity of diseases, simultaneity between
service delivery and consumption, and the role of healthcare
professionals); ii) artificial variability: avoidable through
organizational interventions, stemming from inappropriate clinical
and organizational behaviors and dysfunctions in production
processes.'®

By adopting a process-based approach, the goal becomes
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eliminating artificial variability and managing natural variability
through accurate measurement: “you can’t manage what you can’t
measure.”!”

Another key aspect is waste management. Administrative
structures must reorganize their processes both to support core
activities and to identify waste in non-core activities. For example,
“MUDA due to waiting” occurs when process phases are not
synchronized, creating idle time and delays throughout the
process.!!

Emergency care processes often require blood sampling as a
first step, providing essential diagnostic information.

In the Orbetello emergency department—Ilike in most regional
EDs—blood tests were traditionally ordered by physicians after
evaluation, based on symptoms and the presumed diagnosis. Labels
were printed, and blood samples were taken by the assigned nurse.

While wait times for emergency and urgent cases are generally
10-15 minutes, for other codes, the wait for a medical evaluation
averages 35-45 minutes and can be even longer in overcrowded
settings, which are increasingly common.

As a result, blood tests are often prescribed more than an hour
after the patient’s arrival and triage, which delays the start of the
diagnostic-therapeutic process and increases the patient’s length of
stay.

A Value Stream Map (VSM) revealed that the process of
performing blood tests in the ED had an estimated completion time
of 162 minutes (Figure 1).

The VSM is a key tool for identifying opportunities to reduce
waste and improve process integration. It graphically represents the
key people, resources, activities, and information flows needed to
deliver a product or service.!"

The San Giovanni di Dio Hospital in Orbetello, part of the USL
Toscana Sud Est hospital network,'® serves the Presidio Ospedaliero
delle Colline dell’Albegna. The region has a population of about
22,000 residents."” In 2023, the Orbetello ED recorded
approximately 19,000 visits—the highest in the post-COVID
period, as access rates had dropped during the pandemic.

Patient volume varies seasonally, doubling in summer months.
Triage is staffed 24/7 by a dedicated nursing unit.

Objectives

Through the implementation of a structured project based on
the Lean methodology, the following objectives were set: 1) reduce
the waiting time between triage and blood sampling (to less than 10
minutes); ii) reduce the length of stay in the emergency department
(by more than 30 minutes); iii) ensure the appropriateness of blood
test prescriptions made by triage nurses.

Secondary qualitative objectives were: 1) make early patient
management more evident to users; ii) improve the management of
patients in the waiting area by nursing staff; iii) increase patient
safety by reducing diagnostic time.

Materials and Methods

A retrospective observational study was conducted before and
after the execution of a Lean-based project in the emergency
department of Orbetello Hospital. The project followed the Lean
methodology and involved the development of an A3 report and the
use of tools such as the Value Stream Map, Flow Chart, and
Ishikawa Diagram (Figure 2) to analyze root causes and propose
countermeasures.

To implement the project, a new organizational procedure for
the ED was formalized and shared at the company level. This
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procedure was approved by hospital management and the clinical
risk department to provide all professionals involved with a clear
reference, to guide and standardize behaviors, and to prevent doubts
or conflicts during the implementation of identified
countermeasures.

The core of this procedure involved shifting the responsibility
for ordering blood tests from the medical evaluation phase to the
triage phase, making it the responsibility of the triage nurse rather
than the physician.

At the same time, it was crucial for the entire emergency team
to clearly understand the objectives of this reorganization, to feel
engaged in the process, and to participate in drafting the procedure.
This was achieved through a plenary meeting chaired by the ED’s
medical director and nursing coordinator.

To ensure consistency and support this new responsibility, the
procedure included predefined blood test profiles based on the
symptoms reported by patients. According to the assigned triage
code, the signs and symptoms, and the triage assessment, the nurse
could request the appropriate blood tests, print the labels for the
samples, and—together with a second nurse—perform the venous
blood draw.

An additional key element was logistical adaptation. The triage
area required structural changes to make it suitable for performing
blood sampling. This included reorganization of space and
repositioning of furniture to accommodate a blood sampling station.
Another identified root cause was the lack of privacy. To address
this, curtains were installed, and the glass window was covered with
frosted film.

To make the triage area fully operational, an upgrade of the IT
equipment was necessary, including the installation of a label printer
connected to the computer for printing labels to be applied to blood
sample tubes.

Before implementation, brief training sessions were held for
nurses on using the software functionality for requesting blood tests
and applying the predefined test profiles.
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The preparation phase lasted approximately six weeks, and the
new organizational procedure was officially implemented on
February 1%, 2023.

A Gantt chart (Figure 3) was used to plan all related activities
effectively.

In 2024, approximately 11 months after implementation, a
retrospective evaluation was carried out to assess whether the initial
objectives had been met. Data extraction was performed jointly by
two authors.

The research question was structured using the PICO model:

- P (Population): Patients assigned a triage code of 3 or 4 who
underwent blood sampling;

- I(Intervention): Blood sampling performed directly at triage;

- C (Comparison): Blood sampling performed after medical
evaluation;

- O (Outcomes): Waiting time between triage and blood
sampling, length of stay in the ED, and appropriateness of test
prescriptions.

Data were collected using the statistical software embedded in
the emergency department’s system. By setting specific parameters
(Table 1), the software was able to provide the required data points,
described as indicators. After applying inclusion and exclusion
criteria (Table 1), the sample size consisted of 5,436 patients. As
noted in Table 1, the study focused only on triage codes 3 and 4, as
these are the categories in which test ordering during triage could
have the greatest impact. For codes 1 and 2, waiting time is minimal,
and for code 5, blood tests are not typically indicated.

Results

The implementation of the project enabled a reorganization of
the blood test process in the emergency department, resulting in a
significant reduction in estimated passive waiting times (Figure 4).
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In 2024, an evaluation of the results was conducted in relation
to the previously established objectives, based on data collected
from the period February 1, 2023 (implementation date) to
December 31, 2023.

Data were extracted using the FirstAid BI4H Dedalus software
system.

The number of blood tests ordered by triage nurses was
quantified, showing that they were performed immediately after
triage, with virtually no waiting time.

Data from 2023 revealed that the vast majority of blood tests
were ordered during triage by nurses, rather than during the medical
evaluation phase (Figure 4). This suggests that approximately 71%
of patients presenting to the ED had no waiting time for blood tests,
as they were performed immediately upon triage.

The second key objective was to reduce the length of stay (LOS)
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in the emergency department, with a targeted reduction of at least
30 minutes. A comparison was made during the post-
implementation period between cases in which blood samples were
taken during triage and those in which, due to organizational issues,
this was not possible. The results showed a significant reduction in
LOS when the triage nurse both ordered and performed the blood
draw, for both triage codes 3 and 4 (Table 1).

An additional analysis was carried out focusing on patients who
had been discharged from the ED and had a length of stay of less
than 8 hours. This was done to exclude patients whose stays were
prolonged due to other reasons, such as required observation periods
as per clinical guidelines. Among these patients, the LOS was
reduced by approximately 33 minutes in cases where the blood draw
was performed during triage compared to when it was performed
after the medical evaluation (Tables 2 and 3; Figure 5).
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X X while also revealing workload imbalances among professionals at
Discussion different stages of the process.

The causes of prolonged waiting times or extended lengths of
stay in the emergency department are undoubtedly multifactorial.
They are primarily linked to the high volume of daily admissions
that the facility must handle. However, internal organizational
structures, relative to the complexity level of the facility, can also
contribute significantly.”

In light of the above, to improve the quality of emergency care,
enhance patient outcomes, and prevent episodes of aggression
against healthcare personnel, it is essential to rethink emergency
department processes with the goal of reducing delays and waste,
while placing the patient and value-adding activities at the center
of the organizational structure.

The first guiding principle of the project was to adopt a patient-
centered perspective, aiming to understand what could add value to
a patient’s experience in the emergency department. The answer was
clear: in addition to resolving their health problem, the patient
journey should conclude as quickly as possible. Excessive length
of stay, aside from creating a negative and unpleasant experience,
also impacts the work environment, increases care-related costs, and
elevates the risk of adverse events and violence. Since certain
technical times in the emergency process are non-reducible, the only
viable strategy was to eliminate passive waiting periods for patients.

Creating the Value Stream Map (VSM) of the process made it
possible to highlight and quantify non-value-added time for patients,

Table 1. Inclusion and exclusion criteria.

The VSM is considered the first and possibly most important
Lean tool. It should be used at the beginning of the improvement
journey because it identifies where other tools should be applied
and helps build a comprehensive and effective action plan.'?

From the analysis of the results following project
implementation, a slight improvement in the examined indicators
was observed.

Regarding the primary objective—reducing the time between
triage and blood sampling—it can be stated that nearly three-
quarters of patients experienced no waiting time, as the sample was
collected immediately during the triage phase. The indicator used
to monitor this objective was the number of tests ordered by triage-
qualified nurses during the “waiting” phase.

Moreover, the difference in LOS between patients who had
blood drawn at triage and those who did not is significant, as shown
by the LOS indicator, and this confirms the effectiveness of the
implemented organizational change.

Gottlieb et al.’s review found that triage nurse-ordered lab tests
had moderate accuracy, but did not identify a clinically significant
reduction in LOS.?

In contrast, Improta et al. emphasized that by rigorously
following the theoretical path and applying Lean Thinking tools and
methods to healthcare processes, it is possible to increase service
efficiency, reduce waiting time waste, and improve the work

Reference period 01/02/2023 - 31/12/2023

Inclusion criteria

- triage code assigned to the user: 3 - 4

- user outcome: discharge

- user outcome: hospitalization, death, transfer

Exclusion criteria
- triage code assigned to the user 1 —2 -5
- services performed: emergency laboratory

Indicators - waiting time between triage and blood collection
- time stayed in er (los)

Data source Bidh

Number of er accesses in the observed period with discharge outcome 14.862

Number of er accesses in the observed period code 3-4 12.628

Number of users who performed blood collection 5.436

42366

N. MEDICAL SERVICES |

N. NURSES' SERVICES

LABORATORY EMERGENCIES REQUESTS

Figure 4. Requests for emergency laboratory services.
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environment for healthcare workers.!

Similar conclusions were drawn by Souza et al., whose literature
review reported improvements in emergency departments in terms
of waiting times, patient flow, costs, safety, and length of hospital
stay.?

Douma et al. also agreed that targeting specific patient groups
with written protocols can improve test turnaround times, timeliness
of treatment, and in some cases, even reduce emergency department
LOSs

The systematic review by Rowe et al. on Triage Nurse Ordering
(TNO)—specifically for X-rays—concluded that it effectively
reduces LOS, particularly for trauma or suspected fractures,
although the available evidence is limited by the small number of
studies, poor methodological quality, and incomplete reporting.’

Although Lean principles have been applied in healthcare for
many years, it is still not possible to draw definitive conclusions
about their effects. Nonetheless, a human-centered approach, top
management support, standardized workflows, resource allocation,
and local adaptation appear to be critical to success, as emphasized
by Bucci et al., who also noted the need for higher-quality studies.'?
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A review by Oredsson et al. found limited scientific evidence
that triage nurse-ordered lab tests or X-rays significantly reduce
waiting times or length of stay in emergency departments.?!

Overall, the results of this study can be considered positive, but
the multiple factors that influence LOS in the emergency department
prevent us from confirming the organizational intervention as the
sole determining factor—an issue addressed further in the study
limitations section.

Observed organizational impacts

Regarding the secondary qualitative outcomes, triage nurses
reported an improved ability to manage patients in the waiting area.
Patients appeared calmer and reassured by the early start of the
diagnostic process, knowing that during the wait for the medical
evaluation, their blood samples were already being analyzed and
reported.

Nurses also described a greater sense of safety in performing
triage. On several occasions, the early availability of laboratory
results allowed for re-evaluation of patients, leading to an upgrade
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Figure 5. Value Stream Map, TO BE.

Table 2. LOS (Length of stay)
Code 3

Code 4

Examinations after medical visit

Triage tests Examinations after medical visit

LOS (Length of stay) 6,31h 8,45h

Triage tests

-26% 4,16 h 442 h -6%

Table 3. LOS (Length of stay) <8 h.
Users with stay <8 hours

Triage tests

Los (Length of stay) 3,32 h

Examinations after medical visit

4,05h - 18%
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in triage priority codes (when significant abnormal values were
detected), or, alternatively, a confirmation of the initial triage code,
supported by normal lab findings.

Overall, according to emergency department staff, the process
became smoother and faster, contributing to improved workflow
and perception of efficiency.

Future perspectives

Maintaining the organizational standards achieved through this
intervention will likely represent a major challenge in the future.
Continuous improvement of the process should be pursued, ideally
integrated with additional organizational measures aimed at
providing increasingly effective responses to patients attending the
emergency department. Further studies exploring the qualitative
perceptions of patients regarding the reorganization and
implemented processes could also offer valuable insights for future
development.

Limitations of the study

This study did not involve advanced statistical analyses or
significance testing. Furthermore, due to the considerable variability
and complexity inherent in emergency department (ED) processes,
potential confounding factors may have influenced the results
obtained; these represent the primary limitations that could
challenge the study’s findings.

The results were not compared with data from the same period
of the previous year because the authors considered the two periods
insufficiently comparable. This lack of comparability is mainly
attributable to medical and nursing staff turnover in the ED,
organizational changes affecting processes in some services such as
radiology and laboratory analysis, and differences in the volume of
ED visits.

Regarding ED length of stay, multiple variables likely impact
this outcome, including human factors and the specific healthcare
professionals on duty, as well as external services integral to ED
processes. Critical determinants include the timing of radiological
examinations, the duration required for specialist consultations, and
the waiting times for transportation services for non-ambulatory
patients being discharged, all of which significantly affect length of
stay. In conclusion, patient complexity, combined with boarding and
overcrowding phenomena, substantially influences ED time metrics.

Concerning secondary qualitative outcomes, no structured
assessments were conducted; evaluation was limited to informal
discussions with ED team members.

Similarly, no specific or quantitative evaluation was performed
regarding the appropriateness of diagnostic tests prescribed during
triage.

Conclusions

In light of the findings, the implemented Lean project facilitated
increased awareness among the entire ED medical and nursing team
regarding the importance of continuously working on and revising
processes to achieve ongoing improvement. This approach helps
avoid complacency and reliance on long-standing, unaltered
practices. Change, often a source of anxiety and discomfort from
leaving one’s comfort zone, frequently leads professionals and
organizations to miss opportunities for growth, improvement, and
embracing new organizational methods that can add value to the
care provided to ED patients.
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