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ABSTRACT
OBJECTIVES: Among the most important challenges that a healthcare system 

faces are money flow and the quality of the care provided to patients. Lean meth-

odology (LM), as a management method in healthcare, has helped to improve the 

delivery of care and service to patients. In our hospital, the admission services were

decentralized, heterogeneous, and perceived by patients and clinical staff as inade-

quate, which had an impact on patient care. Our objective was to enhance the quality 

of patient care by improving the admissions office service.

STUDY DESIGN: The University Hospital Virgen del Rocío is a tertiary hospital 

with a reference population of about 554,097. Four admissions offices work 

independently to manage hospital/inpatient admissions, emergencies, surgery, and 

outpatient appointments.

METHODS: To unify the admissions processes and systematize and standardize 

these procedures, LM was applied.

RESULTS: Communication problems with patients and among staff groups involved 

in patient care were identified, and solutions were found and implemented. Patient 

pathways have been improved, with a resultant positive effect on patient perceptions

of quality.

CONCLUSIONS: With the utilization of LM, the admissions services have put 

ongoing rapid improvements of the admissions process into place, eliminating 

elements that do not add value. Among the limitations found during this project 

were that some staff members had limited experience in LM and the time assigned to 

follow-up tasks was scarce. Thanks to the use of LM, it has been possible to achieve 

standardization and homogenization of the admission services’ processes, improving 

the quality of assistance provided to patients.
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In the last several decades, the concept of improved manage-
ment has been introduced among healthcare providers, specif-
ically to optimize the use of available resources and improve 

patient care. Although much progress has been made, it is still 
uncertain if this progress has had the expected impact on care 
provided to patients (ie, if the achievements or improvements 
should have been more significant).1

Currently, the public healthcare system in our region of Spain, 
the Andalusian Health Service, faces important challenges, in- 
cluding among others a continuous increase in demand, an aging 
population, and a shortage of resources. New management strategies 
are therefore required to improve efficiency, optimize resources, and 
improve quality of care.2

There is increased interest in the creation of effective healthcare 
teams trained in patient safety methods and involving patients.3 Lean 
methodology (LM) has gained popularity in the area of healthcare 
management as a way to improve patient care and efficiency by 
eliminating elements that do not add value.4

The Lean model is based on the Toyota Production System (TPS). 
At Toyota, the Japanese automobile manufacturer, car production 
was developed in accordance with the Lean manufacturing system 
instead of using the traditional method based on mass production. 
Taiichi Ohno, the engineer who pioneered TPS, characterized the 
key aims of the Lean system through 2 main principles: continuous 
improvements, such as improving efficiency by eliminating or 
reducing waste, and respect toward employees.5 The main purposes of 
TPS were to reduce the cost of the process and increase productivity, 
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eliminating activities that do not provide any additional value to 
the product. TPS as an innovation in manufacturing management 
appeared as a response to both the lack of available resources and 
the financial pressures in Japan’s post–World War II economy in the 
1950s. These factors, plus the fact that Toyota had overproduced 
vehicles that were sitting unsold, placed Toyota in a precarious 
financial situation.

Toyota’s initial approach to improve efficiency was based on the 
introduction of teams that were charged with finding the best ways to 
operate various aspects of production. These teams, the predecessors 
of quality circles and Kazen teams (continuous improvement), 
focused on working in small sets of people to develop a new system. 
This new system consisted of coordinating the flow of materials or 
parts so that each of them could be manufactured only if they were 
necessary in the next step of the chain. That system was called the 
pull system, or “just in time.” The key tool developed by Ohno was 
the Kanban (information card), which represented the link of the 
whole new system of production.6

Gradually, the concepts of TPS expanded beyond Toyota 
and became standard for production and management in the 
manufacturing industry. TPS combined the benefits of small sets 
of production, manufacturing according to customers’ orders, 
continuous upgrading of quality in both product and procedures, 
and economies of scale in manufacturing and sales.

TPS allows for continuous improvement in product quality and 
a dynamic production, management, and organization system. 
When the Lean system began to revolutionize auto manufacturing, 
interest worldwide intensified in the philosophy and concept 
of Lean manufacturing, due to its superiority in terms of quality 
measures, flexibility, and rapid responses.7 Today, extensive literature 
documents the success of the implementation of Lean techniques.8-10

After Lean philosophy succeeded in helping the manufacturing 
industry, it expanded into the service sector, including healthcare. 
Although substantial differences undeniably existed between the 
manufacturing industry and the provision of healthcare, the creators 
of Lean supported2 its use in healthcare systems, noting that the first 
step of implementation would be to place the patient first and to 
always consider patient comfort and care time as the keys to the 
system’s success.11

Appreciation of the Lean philosophy’s implementation in 
healthcare is growing substantially.12-22 Lean healthcare, as it is 
known, benefits healthcare in 4 major areas: improvements in safety 
and in quality, better clinical services, better efficiency, and impulse 
for continuous improvement. Along with any of those comes another 
significant benefit: elevating the morale of the staff.

Two additional advantages that come from implementing LM in 
healthcare are, first, that it helps to identify problems in the system 
and turn them into opportunities for improvement, and second, that 
it helps to demonstrate the causes of those systematic problems.2

OBJECTIVES
Patient care is the result of the interaction of multiple clinical 
and nonclinical teams and systems; those teams and systems are 
responsible for both direct patient care and administrative services 
or procedures. The initial aim of our job for this ongoing project 
was to improve the services provided by the admissions team to our 
patients in the centers that form the University Hospital Virgen 
del Rocío (HUVR): General Hospital (HG), Traumatology and 
Rehabilitation Hospital (HRT), Women’s Hospital (HM), and 
Children’s Hospital (HI).

To achieve that goal, it was necessary to identify potential 
communication problems, track patients’ movements and pathways 
in the hospital, and define a unified admissions procedure to 
standardize the activities done in the 4 admissions offices.

METHODS
HUVR is a tertiary-level hospital with a population of reference 
that rises up to 554,097 patients. It has 4 admissions points, 1 in 
each module of the hospital: HM, HI, HG, and HRT.

The admissions office at HUVR handles the administrative 
workload from elective hospitalization, surgery, emergency, and 
outpatient services. Different admission procedures were in place for 
each of these admissions offices, which operate independently.

To achieve the proposed objectives, LM was applied, using the 
following tools:
• A3. A3 is the name of a structured problem-solving and 

continuous improvement tool, used by Lean practitioners for a 
simple, systematic, and structured approach to problem solving. 
A3 is deemed very powerful in improving processes because it 
helps to identify, define, and tackle potential problems in a 
simple and visual way.

• Modeling. The modeling process known as value stream maps 
(VSMs) helps visualize the whole process from the patient’s 
admission to their discharge. 

• Standardization of procedures. This helped give complete and 
clear instructions and to organize different methods of working. 
By using standardization during the process, it was possible to 
create value flow maps of the current and future stages. 

The use of A3 detected the problems in the admissions process, 
identified an action plan, and tracked the actions of any professional 
involved in the process, all in a simple, easy-to-comprehend, and easy-
to-visualize way. Moreover, using standardization during the process 
made it possible to create the current VSM and design the future VSM. 

Work was divided into 6 distinct phases.

Phase 1: Creation of a working team. The profiles of the key 
professionals involved in the admission processes that were going 
to be studied and analyzed were identified. 
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A multidisciplinary team of relevant professionals representing all 
the different roles involved in the admissions process and specially 
committed to this project was formed. The team included:
• The deputy medical and management director from HRT, 

and the deputy medical director from HI, as coordinators and 
suppliers with resources to facilitate the change.

• An admissions medical professional.
• The hospital Lean Leader (LL), an engineer who works in the 

hospital, because she is a referee concerning the techniques of 
LM in organization matters, as coordinator and manager of the 
tasks carried out.

• Other staff, including administration officers, chiefs of ad- 
ministrative staff, medical staff, heads of the clinical modules, 
nursing supervisors, and other staff who hold knowledge of the 
entire existing process. 

Each member of this multidisciplinary team was given a specific 
role in the project and was able to provide a thorough and inte-
grated view of the entire admission procedure from their own parti- 
cular perspective. 

Phase 2: Problem definition. This phase included the systematic 
search for relevant information on the admissions process, aiming 
to frame it within the historic and structural context of the en- 
tire organization.

Our project was initiated in response to the demand from patients 
and medical staff to improve the quality of the administrative  ser- 
vices provided by the admissions office. There were 2 main objec-
tives for this project: to provide a consistent and unified admission 
procedure throughout the 4 admissions offices in the hospital (HG, 
HI, HM, and HRT) and to unify administrative staff training and 
skills so that staff members could be rotated among the different 
admissions offices without affecting service quality.

Phase 3: identification of the value stream flows. A value flow 
is a map or diagram based on data collected with A3 that includes 
all activities and the information flow along a patient pathway. This 
value map includes information regarding value added and value not 
added to all of the activities included in the diagram.

The objective of this phase was to know and understand all value 
flows, and the intention was to collect information about current 
operational procedures and their attendant problems.

Data collection. Four observation teams were formed, 1 for each 
admissions office, and they initially collected data from system-
atic observation of all of the activities, tasks, and staff involved in 
the admissions process, with special attention to the sequence of 
events. In a later phase, meetings with the LL and the observation 
teams helped to structure the information and describe the current  
admissions models at the 4 offices.

These meetings followed the model of directed interviews, aiming 
to reach a consensus on future strategies or actions and to avoid areas 
of unclear or missed information. 

Data analysis. Data collected from the meetings with the 4 teams 
were analyzed. The analysis allowed the identification of all actors 
involved in the admissions process, all activities/tasks performed, 
and problems and their potential solutions.

Phase 4: Creation of the value flow maps. The current VSM was 
done to include all activities/tasks in the admissions process and 
their value according to the Lean philosophy or model.

The current VSM was created by the LL based on the data 
collected by the 4 observation teams and the information obtained 
in the group meetings. It was then open to discussion among all 
members working in this project to correct potential mistakes and, 
finally, to validate the VSM.

Three VSMs of the current processes were obtained from the  
4 centers. For these initial VSMs to inform the developed work,  
they were analyzed in depth by the LL to highlight all possible 
relevant information.

Phase 5: Identify and implement short-, medium-, and long-term 
improvements. After analyzing the current VSMs, which reflected 
the flow of the process in hospital admissions, we proceeded to 
identify several bottlenecks and possible areas for improvement 
in the short, medium, and long term. With this information, the 
project team created the future VSM, which included changes in 
procedures and patient pathways, and prioritized actions according 
to strategic impact, profitability, and feasibility. 

Phase 6: outcome analysis. After implementation of the new 
admissions processes based on the future VSM, compliance with 
the new admissions process at the 4 different admissions offices 
was monitored and data were collected and analyzed to measure 
and understand the impact. 

Initial monitoring (May 2016-October 2016) was done every 
4  weeks to improve implementation and to detect potential 
communication disruptions or weaknesses in administrative staff 
training in the new process. Outcome data were collected and 
analyzed using the A3 LM tool.

RESULTS
Team and Patient Communication
The data collected during the initial phases of this project, the 
analysis of the information from the team meetings, and the study of 
the current VSMs demonstrated problematic communication issues. 
These represented potential threats to patient safety and significant 
impact on the services provided to both patients and healthcare 
professionals. Communication problems are described in Table 1.
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Lack of effective communication caused the patients to walk 
around the center based on varying directions given by different 
staff members, which increased waiting times (problems with acces-
sibility). Approaches in providing patient information that varied 
among admissions offices produced uncertainty in patient pathways, 
which was perceived negatively by both patients and healthcare staff.

Different identification procedures required patients to be identi-
fied at different steps in the same pathway, which involved repeated 
phone calls to admissions offices from operating theaters, wards, 
and other locations, causing work overload. LM made it possible 
to identify and register each entering patient in the same way as in 
the rest of the hospitals, by putting on the patient’s identification 

bracelet at the admission service itself and at the time of registra-
tion, an effective solution that could be rapidly implemented. After 
a patient provided identification at the time of initial patient contact 
and registration at the admissions office, a wrist band was affixed in 
place to complete the process.

When it came to communication among the different admissions 
offices, we found that information technology issues were barriers 
that prevented bidirectional communication among the offices.

Admissions Procedures
The analysis of admissions procedures based on the current VSMs 
and the development of the future VSM included the systemati-
zation and standardization of outpatient appointment and oper-
ating theater schedules. LM helped to develop new procedures and 
measure barriers and outcomes of its implementation. 

Patient Pathways
The study of information from pathways followed by patients taken 
from the initial observation data demonstrated 3 different circuits 
or patient pathways, as shown in the eAppendix (available at  
ajmc.com): HRT (eAppendix Figure 1), HG (eAppendix Figure 2), 
and HM-HI (eAppendix Figure 3). 

Similarities found in these 3 circuits served as the basis for creating 
a unified, standardized, and homogenous circuit, which was a main 
goal of this project (eAppendix Figure 4).

Project Outcomes and Follow-Up
To evaluate the outcomes of the future VSM implementation, 
outcome indicators were selected as described in Table 2. The results 
obtained from this monitoring, and the outcome measures informa-
tion from May 2016 to October 2016, are shown in Table 3.

The most relevant outcomes found in our study were: improve-
ment in service quality provided to patients, demonstrated by a 
reduction in waiting times; accurate patient information; circuit flex-

ibility; patient safety, due to more consis-
tent patient identification; and reduction 
in administrative services’ redundant tasks.

Information from the entire new patient 
admissions process was collected using the 
A3 tool, as shown in eAppendix Figure 5.

DISCUSSION
Implementation of LM in the healthcare 
management setting has been relatively 
scarce until recently, but the reported 
benefits in the literature have increased 
interest in it.23-33

The results and experience obtained 
with the use of Lean demonstrated in 

this admissions service project demonstrate that the tools (ie, 
A3) and methods (ie, VSMs, study teams, and structured team 
meetings) are as applicable in healthcare as they are in the manu-
facturing industry. Moreover, these tools can help to add value 
to care and services in patients’ eyes by reducing waste and  
waiting times.34

With the use of Lean tools and methodology, we revealed system-
atic problems in services provided, as well as their causes; this helped 
us postulate and create solutions.

We observed that a weak point of the method can be the lack of 
experience and formal training of the study team members in LM. 
Only 1 of the members of the team was well trained in this subject, 
and therefore, it was necessary to rely on her at all times to lead the 
process. To achieve the expected objectives, it was essential to impli-
cate the whole staff, who made a great effort to understand the new 
philosophy in their job posts.

Some previous works on the application of LM in admission 
services can be found in the literature; however, previous reported 
experience has been focused on emergency care, hospitalization, and 
surgery. Our experience is the first, to our knowledge, to demonstrate 
the benefits of the use of Lean in the admissions service provided in a 
tertiary-level hospital in our environment.

Table 1. Identified Problems

Problem Affected People/Impact

Lack of communication among the 
admissions offices

• “Lost” patients in the hospital grounds
• Patient safety

Different ways of managing surgery  
and consultation appointments

• Patients waiting for the correct identification 
between consultation appointment and surgery

• Patient safety
• Staff who do not know whether the appointment 

notification has reached the patient

Different ways of identifying and 
checking in the patients when they  
enter the hospital

• Patients without the necessary pieces of 
information: identification, health insurance card, etc 

• Patient safety
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Table 3. Results of Monitoring

Indicators Results Comments

Improve register of coding and HRT HRT: 20%-30%
Rest: 2%-6%

Improved invoicing procedure for private patients

Patients seen at counter/patients seen by phone (ratio) HRT: 140/150
HI: 100/60

The ratio in each hospital is different because the 
assisted population varies

Discharges in hospitalization per day/discharges in 
admission per day (ratio ≤1) 

HRT: 25/25 
HI: 22/25 
HM: 40/30

Mostly achieved; the assisted population varies 

Make appointments for patients according to estimated 
time: >15 days in the future, send letters to patients;  
<15 days, telephone patients

100% Achieved; all of the assigned staff do it the  
same way

Make appointments for patients according to estimated 
time: 1-2 months in the future, arrange at this time; >1-2 
months, letter, telephone, or Health Answera

100% Achieved; all of the assigned staff do it the  
same way

Patient registration: personalized attention and verification 
of patient’s identity; registration according to manual; 
sticker printing and bracelet; bracelet placement

80% In the HRT building, placement of the bracelet is 
done by the admissions service

Transform emergency observation area into an 
observation area

Yes Achieved

HI indicates Children’s Hospital; HM, Women’s Hospital; HRT, Traumatology and Rehabilitation Hospital.
aHealth Answer is an app for requesting an appointment in the Andalusian Health Service.

Table 2. Tracking Indicators

Action Objective Staff Subprocess

Make appointments for patients according to 
estimated time: >15 days from current date, send 
letters to patients; <15 days, telephone patients

Standardize work inside  
the hospital

Admissions Consultation

Make appointments for patients according 
to estimated time: 1-2 months from current 
date, arrange at this time; >1-2 months, letter, 
telephone, or Health Answera

Standardize work inside  
the hospital

Admissions Successive appointments 
without supplementary tests

Patient registration: personalized attention and 
verification of patient’s identity; registration 
according to manual; sticker printing and bracelet; 
bracelet placement

Personalized attention, 
optimum registration,  
patient safety

Admissions Hospitalization

Patient registration: identify third-party charges, 
accident, foreigner, etc

Personalized attention, 
optimum registration,  
patient safety

Admissions Emergencies

The administrative part of each service/medical/
admission will arrange successive appointments 
for the patients once they leave the offices  
(HG and CDT service; HM-HI and HRT admission)

Eliminate the unnecessary 
transportation of patients  
and waiting time

Admissions, service office Successive appointments 
without supplementary tests

Identify 1 or 2 people from each unit responsible 
for delegating to all of their colleagues the 
responsibility of communicating the discharges to 
the admission service at all times

Eliminate the unnecessary 
transportation of patients  
and inventory

Admissions, service office Hospitalization/
emergencies

Transform the sitting area in the emergency 
department into an observation area

Elimination of storage areas Admissions Emergencies

CDT indicates Diagnostic and Treatment Center; HG, General Hospital; HM-HI, Women’s Hospital and Children’s Hospital; HRT, Traumatology and Rehabilitation Hospital.
aHealth Answer is an app for requesting an appointment in the Andalusian Health Service.



O R I G I N A L  R E S E A R C H

ajmc.com 09.18 / e6

There are study findings on the management of variability in 
admission and discharge procedures.35 The current analysis shows 
that LM permits multidisciplinary teamwork, providing flexibility 
within the team to work and plan to create the most efficient 
processes possible. The standardization of procedures for admissions 
and discharges guarantees a higher quality of patient care based on 
an effective, consistent admissions service. Moreover, average patient 
waiting time can be significantly cut; a study of a California hospi-
tal’s admissions process standardization with LM included data 
demonstrating that average patient waiting time was reduced from 
106 to 89 minutes.36

Limitations
Some limitations were found in the course of this project, including 
the short monitoring period to verify if the chosen models were 
sustainable over time, inexperience of the professionals in LM, and 
barriers in information technology systems that impaired commu-
nication among admissions services. However, there is ongoing 
recording of data from admissions, and further analysis will help 
to validate, improve, and report the outcomes from the admissions 
model proposed in this project.

CONCLUSIONS 
Thanks to LM, it has been possible to begin achieving the successful 
standardization and homogenization of the work done in the HUVR 
admissions service. However, this is only the beginning of a contin-
uous improvement project.
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eAppendix Figure 1. Circuit in Traumatology and Rehabilitation Hospital (HRT) 
 
 
  

  



eAppendix Figure 2. Circuit in General Hospital (HG)  
 

 
 
  



eAppendix Figure 3. Circuit in Women’s Hospital and Children’s Hospital (HM-HI) 



eAppendix Figure 4. Single Circuit for Admission in HUVR 

HUVR indicates University Hospital Virgen del Rocío. 



eAppendix Figure 5. A3 Tool 
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